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he Arduino Environment
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File Edit Sketch Tools Help
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then off

on an LED on for one second, for one second, repeatedly.

xample code is in the public domain.

vold setup() {
// 1lnitialize the digital pin as an output. e
£/ Pin 13 has an LED connected on most Arduino boards:
pinMode (13, OUTPUT): O

woid loop() {
digitalWrite{l3, HIGH):
delay(l000);

digitalllrite (13, LOW):
delay(1l000) ;




Board Type

B Blink | Arduino 0021
File Edit Sketch Bl
Auto Format Chrl+T

Archive Sketch
Fix Encoding & Reload
.. Serial Manitor Crrl4-Shift+M ‘
Turns on an Serial Port p & Arduino Duemilanove or Mano w) ATmega3zs

Arduino Diecimila, Duemilanove, or Nano wf ATmegalss
Arduino Mega 2560
Arduino Mega (ATmegal230)

This exanple  Burn Bootloader

void setup(] { Arduino Mini
/4 initialize the digital pin as an outpu Arduino Fio
'/ Pin 13 has an LED connected on most Ard  Arduino BT wf ATmega32s
pinMode (13, OUTPUT): Arduino BT wf ATmegalbs

' LilyPad Arduino w) ATmega32s

LilyPad Arduino v ATmegalss

void loop () { Arduing Pro or Pro Mini (5¥, 16 MHz) w) ATmega328

digitalWrite {13, HIGH); // set the LED i ) -
L e - o | Arduino Pro or Pra Mini (SY, 16 MHz) w/ ATmeqgal6d
delay(1000) ; A wait for a s
digitalWrite (13, LOW): '/ set the LET - Arduino Pro or Pro Mini {3.3Y, & MHz) wf ATmega32s
digitalliritc PRGBS A4 set the 1y
delay(1000) ; /7 wait for a :,‘ Arduing Pro or Pra Mini (3.3%, § MHz) w/ ATmegal6s
H Arduino NG or older wf ATmegalss

Arduino NG or older wf ATmegad




Serial Port / COM Port

B Blink | Arduino 0021
File Edit Sketch BEEEES Help

S, . Auto Format Chrl+T
o)
B E archive Sketch
Fix Encoding & Reload
Serial Monitor CErl+Shife-+n
BElink Board »

Turns on an

cerial Port N comi | second, repeatedly.

This exanple  Burn Bootloader b

w

volid setup() {
'/ initialize the digital pin as an output.

'/ Pin 13 has an LED comnmected on most Arduino boards:
pinMode (13, OUTPUT):

¥

volid loop() {
digitalllrite (13, HIGH); F4 set the LED on
delay(1000]) A4 wait for a second
digitalWrite(l3, LOW); /4 set the LED off

delay(1000) A/ wait for a second



The Environment

[ Blink | Arduino 0021
File Edit Sketch  Tools Help

BElipk

Turhs onf an LED nnUL'pleadthn nff for one second, repeatedly.
|-Save. ... .Serial Monitor
Open

viid petupl)

mlN e digital pin as an output. (
J4 Pinil LED connected on most Arduino boards:
Sfépmrrpﬂ'r] C 0

TI

Thifp exaupl

Cn.mplle

digitalllrite (13, HIGH): J/ set the LED on
delay(l000) ; J/ wait for a secofly
digitalllrite (13, LOW): /4 set th |

delay(1000) ;
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BElink
Turns on an LED

e

void setup() |

Parts of the Sketch

i for one second

/ initialize the digital pin as an output.
 Pin 13 has an LED
pinMode {13, CUTPUT);

vold leoop () {
digitalWrite (13,
delay {1000} ;

digitalWrite (13,
delay {1000} ;

HIGH) ;

LOW) ;

on most A

rduino

the LED o©

'/ wait for a

second

=)

Comments /
Explaining
the game

Setup /
Stretching or
tying shoes
Loop /
Playing the
game



Comments

 Comments can be anywhere



Comments

 Comments can be anywhere

e Comments created with // or /*
and */



Comments

Comments can be anywhere
Comments created with // or /*
and */

Comments do not affect code



Comments

Comments can be anywhere
Comments created with // or /*
and */

Comments do not affect code

You may not need comments,
but think about the community!



Operators

The equals sign
= Is used to assign a value

== |s used to compare values



Operators

And & Or
&& is “and’

‘l iS “Or”



Variables

Basic variable types:

Boolean
Integer
Character



Declaring Variables

Boolean: boolean variableName;



Declaring Variables

Boolean: boolean variableName;

Integer: int variableName;



Declaring Variables

Boolean: boolean variableName;
Integer: int variableName;

Character: char variableName;



Declaring Variables

Boolean: boolean variableName;
Integer: int variableName;

Character: char variableName;
String: char stringName [ |;



Assigning Variables

Boolean: variableName = true;
or variableName = false;



Assigning Variables

Boolean: variableName = true;
or variableName = false;
Integer:. variableName = 32767,
or variableName = -32768;



Assigning Variables

Boolean: variableName = true;
or variableName = false;
Integer: variableName = 32767,
or variableName = -32768;
Character: variableName = ‘A’;
or stringName = “SparkFun’;



Variable Scope

Where you declare your variables matters
h

; P
Elink
Turns on an LED on for one second, then off for one second, repeatedly.

Thiz example code iz in the public domain.

Constant / Read only
Variable availabl

rold setml) anywhere

Variable available only
/4 initialize the digital NG a5 an iy il -
;I:Liri_ llu: Zm LEIll Ju_]'.'.;rmr:n:t.izu crnjlml:lmz:m ILSJLIU nCtlon,
pinMode {13, OUTPFUT)

< between curly brackets

vold loop() {
Airmitalllrit+a i1 HTEHY = fd =metr the TFTT am




Setup
void setup () { }

wviold setup '{ } {

// initialize the digital pin as an output.

// Pin 13 has an LED connected on most Ardulno boards:
pinMode (13, OUTPUT] ;
}

The setup function comes before
the loop function and is necessary
for all Arduino sketches



Setup
void setup () {}

The setup header will never change,
everything else that occurs in setup
happens inside the curly brackets



Setup
void setup () {
pinMode (13, OUTPUT); }

vold setup{) f{

// dnitialize the digital pin as an output.

mgcnnected on most Arduino boards:
pintMode (13, OUTPUT);

Outputs are declare in setup, this is
done by using the pinMode function

This particular example declares digital pin # 13 as an
output, remember to use CAPS



Setup
void setup () { Serial.begin;}

vold = etup '[ ]I {
// initialize the digital pin as an output.

// Pin 12 has an LED connected on most Arduino boards:

Serial.begin{%600);

Serial communication also begins in
setup

This particular example declares Serial communication
at a baud rate of 9600. More on Serial later...



Setup, Internal Pullup Resistors
void setup () {
digitalWrite (12, HIGH); }

vold = Etup l{ } {
// initialize the digital pin as an output.
// Pin 13 has an LED connected on most Arduinc boards:

pintMode (13, OQUTPEUT);

digitalWrite {12, HIGH);

You can also create internal pullup resistors in setup, to
do so digitalWrite the pin HIGH

This takes the place of the pullup resistors currently on
your circuit 7 buttons



Setup, Interrupts
void setup () {

attachinterrupt (interrupt, function,
mode) }

You can designate an interrupt
function to Arduino pins # 2 and 3

This is a way around the linear
processing of Arduino



Setup, Interrupts
void setup () {

attachinterrupt (interrupt, function,
mode) }

Interrupt: the number of the interrupt, O
or 1, corresponding to Arduino pins # 2
and 3 respectively

Function: the function to call when the
iInterrupt occurs

Mode: defines when the interrupt should
be triggered



Setup, Interrupts
void setup () {

attachinterrupt (interrupt, function,
mode) }

L OW whenever pin state is low
*CHANGE whenever pin changes value
*RISING whenever pin goes from low to

high
FALLING whenever pin goes from low to
high

Don’t forget to CAPITALIZE



If Statements
if (this is true ) { do this; }

volid loop () {
" read the state of the pushbutton value:

buttonitate = digitalBead(buttonPin) ;

T-1-X-.

" check 1f the pushbutton is pressed.

=

1L [buttonState == HIGH) {

If Statement

digitalWrite {ledPin, HIGH):

" turn LED off:
digitallizite(ledPin, LOTY ;

| M

£ |




| M

If
if (this is true ) { do this; }

read the stat

_.lljf_lshhut.t.o n is pressed.
B buttonst

ate 13 HIGH:
{

void loop ()

o
f S

buttonstate

' check it

—+

(buttonitate == HIGH)
JS turn LED on:

digitalllrite(ledPin, HIGH) ;

L—

1=

o

1]

- I

{
turnn LED off:

digitalWrite (ledPin, LOW):

£ |




Conditional
if (this is true ) { do this; }

S/ read the state of the pushbutton wvalue:
buttonitate = digitalBead(buttonPin);

= 5 Gonditional inside
IriteledPin, HIGH)parentheSiS’
we uses ==, <=, >=or |

digitalWrite (ledPin, LOW): you Can also neSt
! using && or >

ol 100}_1 |: :l {




Action
if (this is true ) { do this; }

4 read the state of the pushbutton wvalue:
buttonitate = digitalFead(buttonPin);

volid loop () {

/4 check 1f the pushbutton is pressed.

A1 1t 13, the buttonsitate 1s HIGH:

Action that occurs |
conditional is true,

waeeaensn, ow: INSIAE OF cUrly brachets,

can be anything, _~

-~




Else
else { do this; }

if the pushbutton value:
digitalBead(buttonPin) ;

vold loop |: :' {
/4 read the
buttonitate

a
it
|I|
t
0
']
h

* check 1f the pushbutton 1z pressed.
" 1f 1t 13, the buttonstate i1s HIGH:

1L (buttonState == HIGH) |
" turn LED on:
digitalllzite (ledPin, HIGH):

Else, optional

digitallWrite (ledPin, LOW):

|

<



Basic Repetition

* |oop
 For

 while



Basic Repetition

void loop () {}

i

Elink
Turns on an LED on for one second, then off for one second, repeat

This example code iz in the public domain.

w

vold setup() {
f initialize the digital pin as an output. 1
A4 Pin 13 has an LED connected on most Arduino boards:
pintode (13, OUTPUT):

volid loop () {
digitalllrite (13, HIGH):
delayi(1000]) 2
digitalWrite (13, LOW):
delay(l000) ;




Basic Repetition

void loop () {}

e
Jw

Elink

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

L11]

This example code is in the public domain.

.

vold setup() {
/¢ initialize the digital pin as an output.
A4 Pin 13 has an LED connected on wmost Arduino boards:
pinMode (13, OUTPUT);

Loop header

({13, HIGH); // %et the LED on

dPli*(lUUD], 4 wait for a second
digitalWrite (13, LOW): /4 set the LED off
delay(l000) 2 A4 wait for a second

‘
|

repeat

1}



Basic Repetition

void loop () {}

The “void” in the header is what
the function will return (or spit out)
when it happens, in this case it
returns nothing so it is void



Basic Repetition

void loop () {}

The “loop” in the header is what the
function is called, sometimes you make
the name up, sometimes (like loop) the

function already has a name



Basic Repetition

void loop () {}

The “( )" in the header is where you
declare any variables that you are
“passing” (or sending) the function, the
loop function is never “passed” any
variables



Basic Repetition

void loop () {}

k -
BElink
Turns on an LED on for one second, then off for one second, repeat

This example code is in the public domain.

-~
W

volid setup() {
A dnitialize the digital pin as an output.

Il

4 Pin 13 has an LED connected on most Arduino boards:
pinMode (13, OUTEUT) ;

mp“Lo P body
digitalWriTe (13, HIGH): /4 set the LED on
delay(l000]) ; NI T AN PN PN
.:lig;::.allnh:it.e (13, LOW bememtgu rly
delay(1000) ; A4 walt for a second

0 brackets

£ 11 | >




Basic Repetition

for (int count = 0; count<10; count++)
{

//for action code goes here

//this could be anything

} o1 setup ()
1

f et 2o o min connected tooan LED O to coutput n e }Illj_u M_L]h

for{int 1 = 0; 1 < 8; 1++){ F:(lr I(}()F) op and will b

pinMode {ledPins [1], CUTPUT) ; /we use this to set each LED p

} //the code this replaces 1is
/* (commented code will not run

* these are the lines replaced hy the for loop above they do e

* gsame thing the one above just uses less tyvping

pinMode {ledPins [0], QUTPUT) ;
pinMode {ledPins[1], QOUTEPUT) ;




Basic Repetition

for (int count = 0; count<10; count++)

{

//for action code goes here

} vold setup ()
1

aemiill LED to output mode (pulling high

F'Qr headerm 7ill

) ; //we use this to set esach LED p
} //the code this replaces is
/* {commented code will not run)

* these are the lines replaced by the for loop above they do e
* gsame thing the one above just uses less typilng
cinMode {ledPins [0], QUTPUT) ;
1], OQUTPUT) ;
'], OUTPUT) ;
'], OQUTEUT) ;

I

pinMode {ledPins [
pinMode {ledPins [2
pinMode {ledPins [ 3



Basic Repetition

for (int count = 0; count<10; count++)

{

//for action code goes here

} vold setup ()
1

‘/Set each pin connected to an LED tgo output mode (pulling high
. F:()r 1is a loop and will

QUTPUT); //we use this to set each LED p

pinMode {ledPins [1],
) //the code this replaces is

/* (commented code will not run)
* these are the lines replaced by the for loop above they do e:

* game thing the one above just uses less typilng

pinMode {ledPins [0], QUTPUT) ;
pinMode {ledPins[1], OUTEPUT) ;
pinMode {ledPins [2], QUTPUT) ;
pinMode {ledPins [3], OUTEUT) ; v



Basic Repetition

for (int count = 0; count<10; count++)

{

//for action code goes here

}

wvold setup ()

agConnected to an LED to output mode (pulling hic

Declare avariab e

{commented cod

= will nc

* these are the lines L@Llj,cd by

T run

the for

cdPins (1], QUTPUT) ; //we 11 his towset eagh LED p
| nd assign.it.a.
_ value

loop above they do e

* game thing the one above just uses less typing
pinMode {ledPins [0], QUTPUT) ;
pinMode {ledPins[1], OCUTEUT) ;
pinMode {ledPins [2], CUTPUT) ;
pinMode {ledPins [3], CUTEUT) ;




Basic Repetition

for (int count = 0; count<10; count++)

{

//for action code goes here

} void setup ()

{
an LED to _output mode {pulling high

If-this conditional

pinMode {le@E ,OUTPUT) ; //wealse, this

[15 this togsety gach LED I3
} is true do the code
/* {(commented code will not run) i n s i d e th e c u rly
* these are the lines replaced by t b r% c kuet st;l:::w if i!t!s do e

* zsame thing the one above just uses less typilng

L OUTEUT) ; false the computer
, OUTPUT) ;

] -
1, OUTPUT) ; exits the fOI' |00p
I;]

QUTEUT) ;
v

fi5et each pingeadiected to

for{int 1 = 0;§ 1

sinMode (ledPins [0]
sinMode (ledPins[1
sinMode (ledPins [2

3

sinMode (ledPins



Basic Repetition

for (int count = 0; count<10; count++)

{

//for action code goes here

} void setup ()
1

//3et each pin connected to an LED to_cqutput mode ,Lu111u1 high
for{int 1 = 0; 1 < 8&; ‘III

Ghangelvama
pinMode {ledPins [1 BUT)

| "0 the comput ffe“'r i
| | |sn't stuck inside

{commented code will not run)

* these are the lines replaced by TfOrLIGOP?fOTGIVGr e

* gsame thing the one above just uses less t©

pinMode {ledPins [0] , OUTPUT] ;
pinMode {ledPins[1], CUTPUT) ;
pinMode {ledPins [2], CUTPUT) ;
pinMode {ledPins [3], OQUTPUT) ;



Basic Repetition

for (int count = 0; count<10; count++)

{

//for action code goes here

} void setup ()
{

//8et each pin connected to an LED tc 1#}1# mode (pulling high
- [ ‘ thi a and will
pinMode {ledPins[1], OUTPUT) fﬂ-iczfatdma ti?iit*(){}(:tﬁpfi

113 repla

each fime the for
Cur[
pin Eﬁﬁtﬁm th&”f@r

pinMode {ledFins DUTEUT )

pin Iuep body code

pinMode {ledPins [3], OUTEUT) ;

ommented code will not run

bmbketgl aced b 1;H!ogplrepeats ey do e

e

5 55 Lyping




Basic Repetition

while ( count<10 )

{

//while action code goes here

}



Basic Repetition

while ( count<10 )

{

//while action code goes here

//should include a way to change count
//variable so the computer is not stuck
//inside the while loop forever

}



Basic Repetition

while ( count<10)

{

//looks basically like a “for” loop
//except the variable is declared before
//and incremented inside the while
//loop

}



Basic Repetition
Or maybe:

while ( digitalRead(buttonPin)==1 )

{

//instead of changing a variable
//lyou just read a pin so the computer
//exits when you press a button

//or a sensor is tripped

}






S

www.sparkfun.com
6175 Longbow Drive, Suite 200
Boulder, Colorado 80301



