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Arcluino is an open-source electronics
prototyping platform based on flexible, easy-to-
use harclware and software, It's intended for
artists, designers, hobbyists, and anyone
interested in creating interactive objects ar
ENVironmerts.

Arduine can sense the environment by receiving
input from a variety of sensors and can affect its
surroundings by controlling lights, motors, and
other actuators, The microcontroller on the board
iz programmed using the Arduine programming
language (based on Wiring) and the Arduine
development environment (based on Processing).
Arduine projects can be stand-alons or they can
communicate with software running on a computsr
{e.g. Flash, Processing, MaxMSF).

The boards can be built by hand or purchased v
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o ArduinofE=CEy FEEZERE 4y & ' void setup() {// put your
setup code here, to run once:} ; Ed " void loop() {// put

Z N\

your main code here, to run repeatedly: } |, Fi{# > £ ' void

setup() {} ; AV TRER * 1R > ERAAYE{EE A
PREYEESY - ' void loop() {} ; HYSRITRELR ¢+ SEESAERE - At
IR E BT A FAVERAE ' void loop() {3 #2IH -

BareMinimumiZ=iE

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

}
void loop() {

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

}
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Fogive it a name:
it led = 13;

f! the setup routing runs once when wou press reset:
vold setup() {
A initialize the digital pin as an output.
pinkodedled, OUTPUT);
1

Ffothe loop routine runs over and owver again forsver:
woid loop() {

digitalWrite(led, HIGH); // turn the LED on (HIGH is the woltage lewel)

dzlav(1000); S owait for a second
digitallirite(led, LOW); S turn the LED off by making the voltage LOW
delay(1000); ‘ S wait for a second

i
£ b
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delay() ACERFR - 2P E B /HER) 0 delay(ms) -
pinMode() s EPINAYEET BOUTPUTELINPUT - pinMode(pin, mode) -
digitalWrite() FEPIN{E =B ALEHREAL -
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Turns on an LED on for one second, then off for one second, repeatedly.

1
2
3
15{7 pInMOde(Ied g This example code is in the public domain
OUTPUT);ZE Emmﬁ - P P |
7
8

S Routput(nitt) -

// Pin 13 has an LED connected on most Arduino boards.
9 //give it aname:

5[:14 |n 13 10 intled = 13;
EE' 11
H I G H (Sy)E[ )T( ’ Lj&ﬁ 12 // the setup routine runs once when you press reset:
HILEDE - 13 void setup() {

14 // initialize the digital pin as an output.
15 pinMode(led, OUTPUT);

21{/ 3 th‘ﬂi_ 16 }
. N N 17
FlEﬁ/?%]-OOO %$&(1$&) 18 // the loop routine runs over and over again forever:

19 void loop() {
20 digitalWrite(led, HIGH); // turn the LED on (HIGH is the voltage level)

EFLP{ | ng 13 21  delay(1000); // wait for a second
|_ W((OV ) 22  digitalWrite(led, LOW); // turn the LED off by making the voltage LOW
OL E é)o 7\&) Ei/j )— J//{ I%%EJ 23  delay(1000); // wait for a second
I%ﬁ }:Ez'. 24 }
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A ogive 1t 4
int led = 13;

ff the setup toutine runs once when wou press reset:
void setup() |
[l oinitialize the digital pin as an output.
pindodefled, OUTPUT);
1

ff the loop routine runs over and over again forewver:
waid loop() {

digitalWrite(led, HIGH); // turn the LED on (HIGH iz the voltage lewvel)

delay{10007; S wait for a second
digitalWrite{led, LOW); A turn the LED off by making the woltage LOW
delay(10007; i wait for a second

1
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THEHENY 5, > ' LE = o
C'l:lf'I-I-UJ H-#*EE‘:T:EE/]%A:KI‘_‘A ewhenyoupress reset:

Lifgitas EE CrleShiftT

Ard u i no E@?%%U*}ii ° HHEERTE Cl+Shaft+P S

FER CtiltP

{RAFERTE Ctl+Comma )
roand over again forever:

e Crl+Q

° [ . > I , [ B\ =] dizitallirite(led, HIGH):  /f turn the LED on (HIGH is the voltage level)
A . I / | \ delay{10007; i wait for a second

digitalWrite{led, LOW); A turn the LED off by making the woltage LOW

% Eé{l %E\%E/_.l\ |_ | {gﬁg% J le) delay(10007; ff wait for a second

iSRRI 1 1,084 bytes (

AR TR
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* FIFdigitalWrite Y57k > Kipin 13RI E FLOW (OV) » DIEHAELED LOW (OV)HYEE
BAELEDIER - dAEFTR -

AR EdelayQRYTTE o REEERF AR 10002 R0 (1FD) - FELED S 2 [RH1000=70(1
FP)AERERTR] > 28 AR H LEDPIMERTSCR
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Structure
setup()

loop()

Control Structures
if

iIf...else

for

switch case
while

do... while
break
continue
return

goto

Further Syntax

; (semicolon)

{} (curly braces)

// (single line comment)
/* */ (multi-line comment)
#define

#include

Arithmetic Operators

= (assignment operator)
+ (addition)

- (subtraction)

* (multiplication)

/ (division)

% (modulo)

Comparison Operators

== (equal to)

I= (not equal to)

< (less than)

> (greater than)

<= (less than or equal to)
>= (greater than or equal to)

Boolean Operators
&& (and)

1 (or)
I (not)

Pointer Access Operators
* dereference operator
& reference operator

Bitwise Operators
& (bitwise and)

| (bitwise or)

~ (bitwise xor)

~ (bitwise not)
<< (bitshift left)
>> (bitshift right)

Compound Operators

++ (increment)

-- (decrement)

+= (compound addition)
= (compound

subtraction)

*= (compound

multiplication)

/= (compound division)

&= (compound bitwise

and)

|= (compound bitwise or)
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)

Constants

HIGH | LOW

INPUT |

OUTPUT|INPUT _PULLUP
true | false

integer constants

floating point constants

Data Types
void

boolean

char
unsigned char
byte

int

unsigned int
word

long

unsigned long
float

double

string - char array
String - object
array

Variable Scope & Qualifiers
variable scope

static

volatile

const

Utilities
sizeof()

Conversion
char()
byte()

int()
word()

long()
float()
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Functions
Digital 170
pinMode()
digitalWrite()
digitalRead()

Analog I/0
analogReference()
analogRead()
analogWrite() - PWM

Advanced I/0
tone()

noTone()
shiftOut()
shiftin()
pulseln()

Random Numbers
randomSeed()
random()

Time

millis()

micros()

delay()
delayMicroseconds()

Math
min()
max()
abs()
constrain()

map()
pow()
sqrt()

Trigonometry
sin()
cos()
tan()

Bits and Bytes
lowByte()
highByte()
bitRead()
bitWrite()
bitSet()
bitClear()

bit()

External Interrupts
attachinterrupt()
detachlInterrupt()

Interrupts
interrupts()
nolnterrupts()

Communication
Serial
Stream

Leonardo Specific
Keyboard
Mouse

Looking for something else?
See the libraries page for
interfacing with particular types
of hardware. Try the list of
community-contributed code.
The Arduino language is based
on C/C++. It links against AVR
Libc and allows the use of any of
its functions; see its user manual
for details.
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When reading or writing to a digital pin there are only two possible values a pin can take/be-set-to:
HIGH and LOW.

LOW

The meaning of LOW also has a different meaning depending on whether a pin is set to INPUT or
OUTPUT. When a pin is configured as an INPUT with pinMode, and read with digitalRead, the
microcontroller will report LOW if a voltage of 2 volts or less is present at the pin.

When a pin is configured to OUTPUT with pinMode, and set to LOW with digitalWrite, the pinisatO
volts. In this state it can sink current, e.g. light an LED that is connected through a series resistor to, 5
volts, or to another pin configured as an output, and set to HIGH.

HIGH

The meaning of HIGH (in reference to a pin) is somewhat different depending on whether a pin is set to
an INPUT or OUTPUT. When a pin is configured as an INPUT with pinMode, and read with digitalRead,
the microcontroller will report HIGH if a voltage of 3 volts or more is present at the pin.

A pin may also be configured as an INPUT with pinMode, and subsequently made HIGH with
digitalWrite, this will set the internal 20K pullup resistors, which will steer the input pin to a HIGH
reading unless it is pulled LOW by external circuitry. This is how INPUT_PULLUP works as well

When a pin is configured to OUTPUT with pinMode, and set to HIGH with digitalWrite, the pinisat5
volts. In this state it can source current, e.g. light an LED that is connected through a series resistor to
ground, or to another pin configured as an output, and set to LOW.

5[FH : http://arduino.cc/en/Reference/HomePage

Defining Pin Levels, HIGH and LOW
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delay()

Description
Pauses the program for the amount of time (in miliseconds) specified as parameter. (There are 1000
milliseconds in a second.)

delay(ms) ms: the number of milliseconds to nothing
pause (unsigned long)

int ledPin = 13; // LED connected to digital pin 13

void setup()

{
pinMode(ledPin, OUTPUT); // sets the digital pin as output

}

void loop()

{
digitalWrite(ledPin, HIGH); // sets the LED on
delay(1000); // waits for a second
digitalWrite(ledPin, LOW); // sets the LED off
delay(1000); // waits for a second

}
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Description

Configures the specified pin to behave either as an input or an output. See the
description of digital pins for details on the functionality of the pins.

As of Arduino 1.0.1, it is possible to enable the internal pullup resistors with the
mode INPUT_PULLUP. Additionally, the INPUT mode explicitly disables the
internal pullups.

pinMode(pin, mode) pin: the number of the pin whose mode you wish None
to set
mode: INPUT, OUTPUT, or INPUT PULLUP.
(see the digital pins page for a more complete
description of the functionality.)
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int ledPin = 13; // LED connected to digital pin 13

void setup()

{
pinMode(ledPin, OUTPUT); // sets the digital pin as output

}

void loop()

{
digitalWrite(ledPin, HIGH); // sets the LED on
delay(1000); // waits for a second
digitalWrite(ledPin, LOW); // sets the LED off
delay(1000); // waits for a second

}

Note :

The analog input pins can be used as digital pins, referred to as AO, Al, etc.
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digitalWrite()

Description

Write a HIGH or a LOW value to a digital pin.

If the pin has been configured as an OUTPUT with pinMode(), its voltage will be set
to the corresponding value: 5V (or 3.3V on 3.3V boards) for HIGH, OV (ground) for
LOW.

If the pin is configured as an INPUT, writing a HIGH value with digitalWrite() will
enable an internal 20K pullup resistor (see the tutorial on digital pins). Writing
LOW will disable the pullup. The pullup resistor is enough to light an LED dimly, so
if LEDs appear to work, but very dimly, this is a likely cause. The remedy is to set
the pin to an output with the pinMode() function.

NOTE: Digital pin 13 is harder to use as a digital input than the other digital pins
because it has an LED and resistor attached to it that's soldered to the board on
most boards. If you enable its internal 20k pull-up resistor, it will hang at around 1.7
V instead of the expected 5V because the onboard LED and series resistor pull the
voltage level down, meaning it always returns LOW. If you must use pin 13 as a
digital input, use an external pull down resistor.

5[FH : http://arduino.cc/en/Reference/HomePage
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digitalWrite(pin, value) pin: the pin number none
value: HIGH or LOW

int ledPin = 13; // LED connected to digital pin 13

void setup()

{
pinMode(ledPin, OUTPUT); // sets the digital pin as output

}

void loop()

{
digitalWrite(ledPin, HIGH); // setsthe LED on
delay(1000); // waits for a second
digitalWrite(ledPin, LOW); // sets the LED off
delay(1000); // waits for a second

}

Note :

Sets pin 13 to HIGH, makes a one-second-long delay, and sets the pin back to LOW.
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