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Arduino ?ﬁjgk

o B Arduinog Fj;tﬁj: I:E{%X&M?ﬁ‘?@
— Variables (7&gjy)
— Structure (1@57%1;])
— Functions ([F=", H3F)

+ K Librariesiei™ |(j i1 [ )




Variables (7

* errERs

— Boolean , true or fasle

— Char , ‘a, ‘b, ‘d

VA , B10010011

— Int -32,768 ~ 32,767

— Unsigned int , 0~ 65,535
— Long , -2,147,483,648 ~ 2,147,483,647

— Unsigned long , 0~ 4,294,967,295




Beck

— Float Eﬂ* AR R, 107-38 ~ 10738

— Double 55 )R BiElr, 107-308 ~ 107308

— String “I'm Arduino”

— Array , char A[8] ={a’, r’, d’, ‘U, V', ‘n’, ‘0’}

— Void , void setup()
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e HIGH / LOW
e INPUT /OUTPUT
 True / false
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cAAnduino Structure
¢ FJZ+ArdU|nonHi%k£L7{:,% Y v

Int x=0; //7&Elr

’5 [Ardumo?faﬁﬁjﬁ EF%%:’EIC‘J%EI{T

fiiArduinoFTEiL - f1- JrBiTRoZ =
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o |f...else

e Switch...case

e Break

* return
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If...else

Int x=0: //Fﬁ £ PBglr( = IEaage)

x+=1; [/ PEHIEIIIL x=x+1
if(x>100){
digitalWrite(13,HIGH);
lelse{
digitalWrite(13,LOW);
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Switch...case

Int x=0; //;E‘['f[ AL = Invigdily)

x+=1; [/ TEPVEYIL x=x+1 , x++ ﬁl?ﬁﬁﬁﬂ~ =4
switch(x){

case 100:

digitalWrite(13,HIGH);

case 200:

digitalWrite(12,HIGH);

case 300:

digitalWrite(11,HIGH);

default:

JITRT s 3F) 0 B AL IR
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/e R X LB SR
analogWrite(10, x); [/x++ {85 TR R

[/x+2 {35 TR Ed2
[/x-- (8357 R
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Intx=0; //§i ¢ (= )

[IACHEAR I RL A EZE, 3= [
[/x+ [N 35 B

Ardumo TW

Arduino®E - SRERETT




Intx=0; //§i ¢ (= )

//jbjﬁh =
[/x++ A5 TV R
J 1B R R R
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[5G IR L B Y
if(x == 100){

break: // El}’i@%’?ﬁd:fﬂloo é‘fiﬁjﬂﬁ'}?&[ﬁ
lelse{
analogWrite(10, x);
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/= fLishow() )

Int show(){ //FL[
return 1; //’E %&éﬂﬁlﬂﬂ? [FIII'E? M1

[t [F1! {Erint fifi I show 5 3




CH Tk

void setup()
Serial.begin(9600);

void loop()

; show(1, true, ‘ken’);  //PZLshow() ##
void show(int Id, boolean State, char Name){
[N 2L
if( N
Serial.print(Name);
lelse{
Serial.print(ld);
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[/] Ardnino - 0013 Alpha
File Edit

—

F F[‘J[}%’I |/— ’
z LH New TabEIiJT,JFI

i et

[AEiae

Mame for n

EBivaryr sketch size: 2664 brtes {of a 14536 brte macrinum)

Done compiling.

Bivary sketch size: 2664 bytes {of a 14336 byte mactinum)
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Done compiling.

A HIE )

Birary sketch sizme: 2064 Tytes {of a 14336 byte mastimum)

A3
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PP A R T 5T RS
MHEIS > R
ZUR 0 P9t > ArduinoAE = 6

F I E‘[*J}{’f]’EI 577 E&q)‘{i;ﬁi« (fi*. pdett

iﬁ( o
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Functions

e ArduinofiVFunctions= i 5 Ay &
— Digital
— Analog
— Time
— Math (& %%lﬂ/”
Blts/Bytes ( 1 Fylﬂ/ 2l |
— Interrupts ( 1 Fylﬂ/ 2l |
— Serial Communlcatlon
"] R FEt prLibraries
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Digital 1/0

e pinMode(pin, mode)

¢« = Fcr)'féfﬁﬁf} (ol E ERYPINEUTE > modes by ikl
OUTPUTW@NPUEr TP IFS} 7 void setup() Hifl 1 -

e digitalWrite(pin, value)
* |nt digitalRead(pin)
— FIVEY R E[J%#F’, EHYpinEe i
— digitalRead iV [l 1Y f@ﬁ@@'ﬁ&int




Int ledPin = 13;

pinMode(ledPin, OUTPUT);

digitalWrite(ledPin, HIGH);
digitalWrite(ledPin, LOW);
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Analog I/0

e Int analogRead(pin)
— [ EFeE Epin ] 48855 £1,0~1023 10 AR B
[ < Arduinof JADC@&F&T’T% £510-bit > i'
Arduino®y [ I BB RN -] F IR H] & (gl
g - Ex: 5V/1024 0.0049v 555 4. 9mV(*E£'['4<)
B RPN - 1V = 1000mV




Analog I/0

o a N a | ngrite ( pi n’ Va I U e) Pulse Width Modulation

3 0% Duty Cycle - analogWrite(0)
- s-tunction i 1
agfﬁ@F[T % 1= (Pulse Width & . |
odulation - PWM)B‘E‘ y 25% Duty Cycle - analogWrite(64)
F[|*'|Arduino[* [} El Jpﬁgﬁk y “_ﬂ_ﬂ_ﬂ_n_

}_-E#FH)F FP_‘:IEIJI?I‘E,‘ FL )_} | }’-E_‘ " 50% Duty Cycle - analogWrite(127)
[j,iSbltﬁIJPWI\/Ir:wg[“@’ o.; | | \ | | ‘ | | \ |

ﬁ—‘\ I,[EJ EZSS(FF) ’ #/:FI}:;[‘EL—} 75% Duty Cycle - analogWrite(191)

+510Hz o 5“' || H H H I
Ov

100% Duty Cycle - analogWrite(255)
Ov ‘
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int value = 0;
int ledpin =9
void setup() {

}
void loop() {

for(value = 0 ; value <= 255; value+=5) {

delay(30);
}

for(value = 255; value >=0; value-=5) {

delay(30);
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Time

e delay(ms)
— PO O ESIAUE [ mspUBT i £ 55 V- F
(52F) » IR T FyT 1000 -

e dealyMicroseconds(us)
— JCET 5171 = FH(EEFD) > RFPRLE AT
RIRETHY Jlﬂf’ﬂgﬁp' > [F=functionf™ s il £
16383 o




\YEldg

o BRI 58S )
— min(x, y) VTR 1 i
— max(x, y) 7V et i

— abs(x) TV xFYURET ST
— sqrt(x)FvVI AL




=PI

}_]\ Fljrad|anS'F“ /Flﬁja_‘ L ﬂoat ’ I:HIIH}IE["IIE[ /:}]Eﬁ;;a
S %ﬁ%rdouble 1@] i1~ 1

— Sin(radians) 5% B S e

cosine

— Cos(radians) £15 IS b2

cosecant

cotangent — —=—

— Tan(radians) [— 7
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Random

e randomSeed(seed)

— BT seed [l £ — {lHEERK ks
Setup() [t » 2 AR I £ -

* long random(max)
— 1B max i & 0~maxfY %Elmrﬁj
 long random(min, max)

— M5 min~max & = — [ B BT
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long randMumber ;

vold setupl )
merial Jhegin{9600%;

randomseed (analogRead(0));

vold loop() {
Ffoprint a random number from O to 299

randMumber = random{3007;

merial cprintlnf randMomberd;
FPoprint a random number from 10 to 19

randMumber = random(10, 207;
serial printlngrandMomber );

delay(507; Arduino.tw
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Serial Communication

Serial.begin(speed)
Int Serial.available()

Int Serial.read()
Serial.print(data)
Serial.printin(data)
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Serial.begin

[~function = %lfg[lE'JT‘isetup()A.r}'Hl y ST
RS2327-%j[[HIHYbaud rate speed (Hv3+) - — A&
1879600 o £ [T T }%ﬂuesoo 1200,
2400, 4800, 9600, 19200, 38400, ...= =" o Z

TR PR L 2 B2




Serial.available/read

* Serial.available= fI13E1 F [ <« 28] HRL
TR o # TR B et
T -

* Seria readi?r}?ﬁ# E Vo S EE
ST ﬁ@@ﬁ 1 FRg VRV R B RS
L B
ASCIITE > ?ﬂ@uzss(FF) Ex: 65 = A, 97 = a

http://www.cs.utk.edu/~pham/ascii.html




Serial.print/printin

8 [H] El%‘i?}lnﬁ | IE[1_ -ASCII 13, Carriage return(Enter) <
Serial.print(a, DEC)
— a0 R
Serlal.prlnt(a, HEX)
— 'TJH ap il 161%?'?”*5:'
Serial.print(a, OCT)
= Jal iy L &S IR
Serial.print(a, BIN)
AL 23
Serial.print(a, BYTE)
iy v I 1 A R
Serial.print(str)
_ ﬁgijgxﬂﬁ B,
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int incomingByte = 0; /) for incoming =serial data

vold setupl) {
merial Jhegin (96007 ; !/ opens serial port, sets data rate to 9600 bps

vold loop() {

! osend data only when wou receive data:
1t (Herial cavailablel) = 00
!/ oread the incoming byte:

incomingByte = Serial (read();

fFozay what wou zot:
merial print{"l receiwved: "3
merial cprintln{ incomingByte, DEC);
Arduino.tw
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Arduino + Flash

int alog = 2; //4BERPORT
int wal = 0;

vold setup() |
merial Jhegin{9600%;

h

vold loop ()
val = analogRead{alog);
serial cprintlnfval); FhEEREERET 1ash
Serial print(0, BYTE): f ik —{ElOby tedS ML F RIEEEH

delay(val ); Arduino.tw
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Arduino + Flash

e Step 2

— $~ serproxy.exe

cv KA My Arduinotard ninoMEU A rduinoFf 1 8lflashil_Run_serproxy-0.1.1-win32%serproxy exe

Serproxy — (G»199? Stefano Busti — Waiting for clients

http://www.Ispace.nildram.co.uk/files/serproxy-0.1.1-win32.zip
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Arduino + Flash

e Step 3
J?SF%ET' 1% > 3= "diArduino.asfi “Filf g — & o

4 recvice Arduino fla
FLJ.IIJJ. '-'I:‘E'E
12 ER
Arduino*




Arduino + Max/Msp

~ET F " |’/” I
i E  SerialPa & A |
serial
Send and receive characters from seral ports and cards

To write data to 3 serdal port, the seral object aceepts either a list of numbers or individual
characters. To read data, send 3 bang to the senal object.

65 84 13 send ATiretum to your modem

bang will zause received characters to be printed in e window, and a count of read
! characters to be sent from the rght outlet, prepended by ‘read’

W ‘print’ will send a list of awailable parts from the ight autlet, preceded by the symbals "port’. A portfport letter combination
- will alzo be dizplayed in the hix window

[T 3 ]

|I:I-al.|l:| $1 ||ge‘tbaud | |-:Iata|:-i‘t5 k3 | |getdatal:-'rt5 | |st|:u|:ul:-'rt5 T | |ge‘tstl:-|:-l:-'rt5 |
| | 1 1 1 ]

setfreport panty setting setimeport use of OTR

[ o ;,I . m If chunk > 1, senal will attempt to gather

I data read from the port into lists of size

||:-arit3,r ¥ | |get|:|arih,r | rchunk’. The final list output maw be of a
different size, depending on the awvailable

F;EWI The right outlet iz for status . d_até'

messages and a "print" Arguments are: 1. letter abbrewiation for part or port

message port list name -- 3 is the first logical port in wour computer, bis

the second, etc. (defaukt a;

|print data | [print status | 2. baud rate (defautt 48007;

3. data bits (default 87

4. stap bits (default 17;

5. party (defaukt 0 (nod);

see glso: |5|:-e|| ||match ”m:lp |

/

43}'; Arduino.T
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Arduino + Max/Msp

. Arduinoifﬁ}ﬁfﬁf@3C

int incomingByte = 0;

vold setup() |
merial Jhezin{96007;
h
wold loopl) |
1f (Berial available() = 0) {
1ncomingByte = Serial (read();
merial print("l receiwved: ");
merial printlnfincomingByte, DEC);
iffincomingByte == 'A5' M JAETEIMALMEPEAEIFEL
HHTERE
h
Serial cprint("I'm Arduino"); SHERESTEEMAKMSFP

% Arduino= - RERET

/ &ArduinO.T 1 Arduino.tw



Arduino + Virtools

* Step 1 -sjArduinoToVirtools.dIlh%]
C:\Program Files\Virtools\Virtools
4.0\BuildingBlocks

e http://arduino.tw/?p=178
e http://arduino.tw/?p=41




Arduino + Virtools

* Step 2 —sKfarduinof VARV HY FE'#'H‘ E'}’H'




Arduino + Virtools

e Step 3 — # 7 Virtools > ﬁ}[ﬁJ’Ardumo BBH *
A ] -




Arc
Arc
Arc

Arc

Arc

uino + ?’F,?ﬁﬂi + 7 A

uino + ADXL330

uino + /| WJPF?'JP’T

uino + 7= fg el + I B

uino + 7FELED&E 7y + Max7219



i UwWsarduino.cc
Lt
am POUER anaLes 1N @
wmSYGRdY 01 2 3 W5
1 #
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‘#;""iﬁ’f Fig . ]
f.’,f'.ﬁr ;{f "}m.,, e
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int potPin = 0;
intcm = 0;

void setup() {
Serial.begin(9600);

}

void loop() {
cm = analogRead(potPin);
Serial.printin(cm);
delay(150);

Arduino. TW
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int potPin = 0;

int cm = 0;

ArdU|no£|w

HEEEEEERE

12
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Sharp GP2D12 + Arduino
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[4/| Arduino - D014

int potPin = 0;

int cm = 0;

1

Arduinol—
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ADXL330 + Ard

PUR SEL

whw:arduino-cc
POWER ANALDE
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- & & & S = s =

a @ & &« = &« & 9

® = & s % & & W

& & & s = = s 88

....“““‘
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int 2 =

it x =1

int v =

1nt xout =

int wout = 0;

int zout = 0;

vold setup() |
merial bezin{Q6007;

h

vold loop() |
xout = analogReadix);
yvout = analogRead{y);
zout = analogRead(z);
serial printlnd"
Serial print(" ¥ == "]
merial printlnfxowt);
Serial .print(" Y == ");
merial cprintln{ywont);
Serial print(" 2 == "1

merial printlnfzowt);
delay(3007%;
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code

e File > Sketchbook > Examples > Digital >
Melody
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int ledPin = 12;
vold setup()

{
pinModefledPin, OUTPUT );

h

vold loop()

{
digitalWWritelledfin, HIGH;
delay{ 1007 ;
digitalWritel{ledPin, LOW);
delay (30007

h

Arduino.tw
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" Huu-ardu\."-,ﬂu-'cc
Hm poUER Swaros v @

& M5V Gnd 5V n“\\e SE

\

Arduino=E -







" .
. .
. -
. .
. .

> Arduino.TW

! ArduinosE - S=RERETH




Vee (+5V)
£

22
Bl S

16

20

23
21
15

17

to Led Matrix

Digl ———

.
RSet

12 e SegDP

18 | |get Segh

SegB

SeqC

SeqD

SegE

SegF

SeqG

Digd

Din " bin Dig2

2% | pout Dig3

http://www.arduino.cc/playground/Main/MA &I , 13 | g i
X72XXHardware gtuad@} " Bl gt

?é £ | Gnd Dig6

=
M m ? 1 &nd Dig7
] Tr_'”_,[_ Tm}n MAXT219/MAXT221
2| 8
4% Arduino. W 8| 8| z| s

Arduino=sE
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code

e http://www.arduino.cc/playground/uploads/
Main/LedControl.zip

e http://www.arduino.cc/playground/uploads/
Main/LedControlDemos.zip

I
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