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M9 4

HenduiugIuves Arduino waznisrIugumaaaln LED

TUsunsy Arduino IDE ladmnssuilanduiiugiu wuilanduieatuainesndunmoidnaidnes,
a ¢ < =, P v o = ~ a v x> D M v o v Yo o
dunsednakeurdeniludu daulun1sdeulusunsudasenldflsituinarilanuilaglideslyends
#include wWinnuINtWANLLALLADENILR
1 ' A Yy o o | A A . ey v a aa
wanNHINFuNUgIMaIULE UnWaiuviudug 99ululasenis Arduino dalaiulausisdug
wu laus3muauewes, n1sdnseniuaunsalda 12C 1a% Tumsenldnudeainussvin #include wis
NN ARz aNnayY F9azisanlafenduls
Tuunilazasuredanissenlafendunazfogaluswnsudnsuriin1snaase Wweltuasa Arduino

Uno dmiuisnisnaaesanunsaglaainmiied 2

4.1 Hadgudumn 1ednaAdnea (Digital L0)
MeSunsuaznsSenldileidu
4.1.1 pinMode (pin,mode)
Trmunvmesalaglidunesnninea
WI5NDS
pin — ldivunvnesalag
mode - nansviaudu INPUT %5e OUTPUT (A int)
fagnal 4.1
int ledPin = 13; / / LED connected to Di pin 13
void setup ()
{

pinMode ( ledPin, OUTPUT) ; / / sets as output
{
void loop ()
{
digitalWrite(ledpin, HIGH); // LED on
delay (1000); / / waits for a second
digitalWrite (ledPin, LOW), / / LED off

delay (1000); }

o
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4.1.2 digitalWrite (pin, value)
Fonilimesisyylifmanuyifuasings (HIGH 13 1) w3eaadne (LOW vide 0)
W1dnes
pin - MmasYRLlUga
value — A1 HIGH %38 LOW

fag19 4.2

int ledpin = 13; / / LED connected to Di pin 13
void setup ()
{
pinMode (ledPin, OUTPUT) / / sets as output
}
void loop ()
{
digitalWrite(ledPin, HIGH); // LED on
delay (300); / / waits for 0.3 second
digitalWrite(ledPin, LOW); / / LED off
delay (300); / / waits for 0.3 second
}

foualeen 13 10U HIGH @aedmdu 1) nuaan 1 5unf uda3edslien 13 ndudu Low 1
andnlu 0 nAsY
4.1.3 digitalRead (pin)

gueanugvefszyliindanlu HIGH w3a LOW
WI935
. s v ' o= v I3 s aa ° = 1% = A @
pin — Y MesANidaIN1TeuAT Fenedlurmesananea vinludailaan 0 fe 13 wsellu
fudsndeeglutag 0 fs 13 Ald
ANNdInau
WJu HIGH 38 LOW

Aogeh 4.3

Int ledPin = 13; / / LED connected to Di pin 13
int inPin = 7; / / pushbutton connected to digital pin 7
int val = 0; / / variable to store the read value
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void setup ()

{
pinMode (ledPin, OUTPUT); / / sets Di 31 as output
pinMode (inPin, INPUT); / / sets Di 7 as input
{
Void loop ()
{
val = digitalRead(inPin) / / read input pin
digitalWrite(ledPin, val); / / seta LED to the button’s value

{
fvunlyien 7 10uBumm aanugyes LED 7ivn 13 azilAsuudasmuanusyesdunnui 7
4.1.4 MINNUALUNAYDIVINDSA
Aeuldausiosimualnuanisinuresmesafdnea Tiiludunariadnniivue
nilarsdu pinMode() ﬁgULLUUﬁﬂﬂf
pinmode(pin,mode);
o pin #e Muel@vuTigesnis
Mode fg Tniuan13vina1u (INPUT %38 OUTPUT)
pdniismualiduedmaududedesnadounludintus TFenlddaddu digitalwrite(
Tneilyuuuudsd
digitalWrite(pin,value);
e pin fenueiaviidesns
value anuzanInitdesnns (HIGH %3 o LOW)
4.1.5 TUsunsudsl LED newdu
Tumsvessuieivlulasreulnsaiaes iFoausnifensd dnesmiauduednn waydslnd
Ay HIGH w3 LOW ldimuiid a3nns Ingagseiu LED wawdslsi LED Andusieiilasfunasninanionin
Iuingw3u Tumsvaaesdu LED aehsireldonsaoenslud Blink JeiisegndlulusunsuArduino IDE agudn
Tugregnatiazthlusunsu Blinkino uUszgnddaendmaniuau LED assaslifnduaduiy
Sususenisrelsasaiued LED axrenqaslyl LED vhauilaedn 1 Aewledslviunniu HIGH agvinlsf LED
An eddlivndu LOW vasaazsu lunisde LED dwiuveiaauisaliunnsasdensaiugadenes
wosnldviud edegunsaindlfiToulusunsumalusunsud 4.1 neassneslnduazsulnanasuada

AN INaN15YNLIITVInaRInIRoaeANAdl LED 2 aaensniuaduiu
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Tsunsudi 4.1
& TwoLED Blinkino TUswnsun1w1 C 999 Arduino auaulvivesadu LED 2 aaangniu
aauny
/* Basic code for turn on LED1 and turn off LED2 for 1 second,
* then off LED1 and on LED2 for one second, and so on...
* File : TwoLED Blink.ino
*/
#define LED1 PIN 11 // LED1 connected to digital pin 11
#define LED2 PIN 13 // LED2 connected to digital pin 13
void setup() { // Run once at startup
pinMode(LED1_PIN, OUTPUT); // Call function pinMode to set Di 11 as OUTPUT
pinMode(LED2_PIN, OUTPUT); // Call function pinMode to set Di 13 as OUTPUT
}
void loop() { // run over and over again
digitalWrite(LED1 PIN, HIGH); // Turn on LED1
digitalWrite(LED2_PIN, LOW); // Tumn off LED2
delay(1000); // wait 1 second (1000 milisecond)
digitalWrite(LED1 _PIN, LOW); // Turn off LED1
digitalWrite(LED2_PIN, HIGH); // Turn on LED2
TulUsunsusiesnedl 4.1 UsSTin #define LEDL PIN 11 fomsrimuaeasiiliidonnny
LEDL PIN fidwwiiu 11 ndaannussitail Tulusunsudlonudonan LEDL PIN Tohiren 11 1Uunuil
wardspaulwalusuns
Felusunsuviauliuér naassudlalusunsuifiedsudumisuiedwadisody LED Tog
WasuAEILaU89UTITA #define LED1 PIN 11 Lﬁuﬁwﬁuq 3811719 1 D3 13 Us99n delay(1000);
HunsSenldilasdu delay) Tapdarn 1000 WrsuilasduiioliiAnn1suisian 1000 Hadiuad (ms)
e 1 3l Erdean1susula LED newduidatuviednas anunsadsuadluradudumdun 1alaeen
Sau1n LED Banem3uinas
4.1.6 Wswnsalw3s LED 4 anq
Tusheesilazihuesa Arduino  weAIuAL LED d1uau 4 ¢ Tasdelif LED Aamudidu

SUNLEDT LU LEDS hanunauuisu?l LED] satiianasniian
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Tsunsuil 4.2
Ve
* Code for turn on and off LED1, LED2, LED3, LED4, and so on..
* File : FourLED Moving.ino
*/

W& FourLED Moving.ino TUsunsuan®n C/C++ w83 Arduino Litemuaailuia LED 4 aas
#define LED1 PIN 10 // LED1 connected to digital pin 10
#define LED2 PIN 11 // LED2 connected to digital pin 11
#define LED3 PIN 12 // LED3 connected to digital pin 12
#define LED4 PIN 13 // LED4 connected to digital pin 13

void setup() // Run once at startup
{
pinMode(LED1_PIN, OUTPUT); // Set Digital pin 14 as OUTPUT
pinMode(LED2_PIN, OUTPUT); // Set Digital pin 15 as OUTPUT
pinMode(LED3_PIN, OUTPUT); // Set Digital pin 16 as OUTPUT
pinMode(LED4_PIN, OUTPUT); // Set Digital pin 17 as OUTPUT
}

void loop() // run over and over again
{
digitalWrite(LED1_PIN, HIGH); // Turn on LED1
delay(200); // wait for a 0.2 second. (200 ms)
digitalWrite(LED1 PIN, LOW); // Turn off LED1
delay(200); // wait for a 0.2 second. (200 ms)
digitalWrite(LED2_PIN, HIGH); // Turn on LED2
delay(200); // wait for a 0.2 second. (200 ms)
digitalWrite(LED2_PIN, LOW); // Tumn off LED2
delay(200); // wait for a 0.2 second. (200 ms)
digitalWrite(LED3 PIN, HIGH); // Turn on LED3
delay(200); // wait for a 0.2 second. (200 ms)
digitalWrite(LED3 PIN, LOW); // Turn off LED3
delay(200); // wait for a 0.2 second. (200 ms)
digitalWrite(LED4 PIN, HIGH); // Turn on LED1
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delay(200); // wait for a 0.2 second. (200 ms)
digitalWrite(LED4_PIN, LOW); // Turn off LED1
delay(200); // wait for a 0.2 second. (200 ms)
}

nsvhauresiusunsuiEusensdald LEDL fin 0.2 unfist 0.2 3undl uédsly LED2 fin 0.2
Fuft fu 0.2 3wft mudae LED3 way LEDA Aawazsuilugduiusediomasnian aniusunsudsli
LED Ansnudisudalsunsud 4.2 thandeulnilneldfulsessdasladu
Wsunsudi 4.3
nansvumiouiuwlUswnsud 4.3 avnsedunasiiienoulng waildlndniw
w3asfiflvumdnnin
/%
* Code for turn on and off LED1, LED2, LED3, LED4, and so on..
* Same as MovingLED1 but used array.
* File : MovingLED_Array.ino
*/
#define DELAY_TIME 200
int led pin[ ]={10,11,12,13};
int count;
void setup() // Run once at startup
{
for(count=0; count<4; count++)
pinMode(led pin[count], OUTPUT);
// Call function pinMode to set Digital pin 14,15,16,17 as OUTPUT
}
void loop() // run over and over again
{
for(count=0; count<4; count++)
{
digitalWrite(led _pin[count], HIGH); // Turn on LED
delay(DELAY_TIME); // wait for a 0.2 second. (200 ms)
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digitalWrite(led_pin[count], LOW); // Turn off LED
delay(DELAY TIME);
}

}

TUsunsud 4.3 T MovingLED Array.ino TUsuAsunw C/C++ w84 Arduino Lﬁamuqmlweia
LED wuuldsudsesisd

4.1.7 NMSNAABIBUNARINDAVBY Arduino Uno

AMANURYDIUINDIABUNA

PMe§AD3 Arduino Uno azgnimumdudunmsouidusu Selsidnduseddilaidu pinMode 0
Tumsivusliduduns vmesaignivundudunmasdanuzidudufiuaudgs ilidausdonis
nszualiifihangunsaliifiosnseturdunaiiosnn iivldannsaiuvidesenssudliiuisasniouen
sl dudunadluldouusssnn WuaisnmatumsiudaiondonisTadaug i

dmundunn delsifdunadouszfosimundussiiliuiuey vildlaesosdunungsy
(Pull-up Resistor) Insstorvasiasuniuvnislugilnides viesongnia (Pull-down) daevnis
YosguyUIINYIMesnaINs A AdFumuiilimluAe 10ke fguil 4.1

Arduino Uno fivmesmfdneaifvunlmdudunavieiendmadiuiu 13 41 drdesnisivua
Hudumadiosruuadneiteidu pinMode uazeruaABunsldanilaidu digitalRead FeigUuuudisil

digitalRead (pin);

o pin ABNLIYLATVNFDINITOUAIENIUY

dlefleridurinauandu LOW @wdu “0”) vise HIGH (Al “17)

+Vcc
Unfiiluaadne
_ — (LOW w3a "0")
Rpull-up ¢
Di INPUT Di INPUT
. Rpull-down
Unsiiluaaangs
——J (HIGH vFa "1") —

(n) mesadamumuyaal (1) mesefsmunIUnan1

1 1 v

UM 4.1 uansmsdafifunuwemMmuuaan1zvasunesnduna luvusndaliidunadediun

9
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+Vec
20k
o Lo as W
AUADAAIUNIU
ﬂgaﬁ’ﬂmﬂluﬁwﬁﬂﬁ"a ---------- >
digitalWrite (pin, HIGH) N
Di . Digital
input
port

U 4.2 uansnssefTiunungsunmeluiivimesndunnavneadenrunuléfenszuiunismia
YaNAWS
melurmesaveslulasreulvsaiaed ATmesa Jadululasraulnsaaaindnnis Arduino Uno
wiimssesdnumumngsue 20ke wisslil deanunsadsioldaumumerendiuag fslugui 4.2

[

dususieg1luswnsuieldauniaag

fegneil 4.4
pinMode (pin, INPUT); // set pin to input
digitalWrite (pin, HIGH); // turn on pullup resistors
4.1.8 MssuAtEIngatngdg

Tun15MnapItiarNAapId IUAIE UL YIEINTLUUNARAUARYSU WiBAIUALTaan LED Liana

9

[

aind S1 9l LED Anadns leudosaing LED1 asfuunaziBmdulusunaldwsd

Wsunsudl 4.4

Tunsldauduneidnoasesteiumungdy (Fefdnumuanliides +5v a8 Bunm)
diemunaauguiuoulituduwslunneilsifinmanaaing fasaslugul 4.5 lesiewn 7 s
Frumuen 10k TUdilidss +5v dolildnaaing swi fiv1 7 afianusduanings HIGH vde “17

dienaaindazvinliun 7 sieasnsnig eruraauziduasingn LOW vise “0”
/*
* Read input from push button for control status of LED.

* Modify from button (http://www.arduino.cc/en/Tutorial/button)
* File : Button_LED. Ino

o
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*/

#define LED PIN 11 // choose the pin for the LED

#define IN_PIN 7 // choose the input pin (for a pushbutton)
int val = 0;

void setup ()

{
pinMode (LED_PIN, OUTPUT); // declare LED as output
pinMode (IN_PIN, INPUT); // declare pushbutton as input
}

void loop ()
{
val = digitalRead (IN_PIN); // read input value

if (val == LOW) // check the input as LOW (button pushed)
{
digitalWrite (LED_PIN, HIGH); // turn LED ON
}

else
{
digitalWrite (LED_PIN, LOW); // turn LED OFF
}

TUsunsud 4.4 Tl button_LED.ino WUsunsun1wn C 989 Arduino dwsuguadunnaineing
wuulunaiomuAu LED

A591197UV9 LEDT 98nsatuiuan Uz uesaing Aawialinmaing agauanuzwewn 7 19
a93nge Jesipsdsliivn 11 1Wuaedndmse “0” wieviili LEDL fu Wenaaing enumaniuzves 7 1
8930 “0” fosdaliwn 11 1y “17 Wisdu LED1 Anadng

ielusunsuvinilananiuideansualinaaesiimumungduan 10k san Liialiv 7 asg
[ dgf dll [ = a 4 a a v @ =3 1 d‘ d‘
dunansaldl Wedslaidinsnaalnd LEDL a1afinnen3umeniigs Wi LED @inaesq Liedan

anuzve9v1 DIi7 WU “0” way “17 adunuliudusu
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4.1.9 Wsunsuuitymdyaasuniulumsnaaindlagldgonduas

Tuhdeiaznaasadeulusunsusuawesaing daduwuunainUadesdu innsviauduwuy
naRanasy Aewlasudulusuunsy LED Auey dlonnaing LED vzdnainaiionsadinddnads LED aesiu
gaunuliunasaian

Tnehluuds dindiildazduaintnisnaivssneuseninduialans Tunisnaadndlvinersas
wuiwihdudavesainder idudatuadniud Tnefdsnamiiduduia weevaadurasadug dewd

v v =

nihdudavesaindazsisagnsauuinl waslloadygranlannaindnuinsedudyaainisdu

+5V

PORT [ PORT

oo &
Aywrmsunauiiiade

Fuanasunind feidy
H o v s
== nmsdaagaing

s ¢
TINAVTNATIAD

JUN 4.3 uaaamsiindyarusuniulisinisnauazUdasaindluisasiinea

nsdumsEndug (Bounce) agtivaieaauanslugun 4.3 Ingsseviiaindyyiasinnisiunidgd

' 1
a a = %

Tszuzianmasluniadiud (ms) laudsaeduadiuidl JUNUUSELANVBIEINTN LY

(%
[y

nsundgmnsedudygraninnisduiisoniin1situng (Debounce) nannisunludayerusuniu

1%
=

WUUUUAD MUnaInsiinluvesdyaaiadiantes wWeliaasldauladyaaninduludiaiuiune

(%
v YV

alnd Favinlanaeds wuisnsusniilalagldgunsaidianvselindiiugiu egeisuniunazfiniu

o«
£

Uszq Inesariuludnumeieas RC Bumnsmesasluuil 4.4 medsn1silazdivannaveddayyasuniui

[
[y

Aaduannsneaindlalusziunil Ingusyd@ndnneesasazduiunsidenAvesmdumuasdiiy
Uszq mndenavesiaunulszqiesiuly e1aldausaandygiasuniuld widndendminiiuly
gzviliaulilunisnsadunisnaaindanas TumAeeadesnaaInguInndn 1 asuiveliladyyimn

AD9N1S

o
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gﬂﬁ 4.4 n3#92993 RC Budinamed waudlutymduninsuniuannsnaaing
ot uwAlagldlulasreulnsaaesd azarusaunlalamenszuviun1snsgonduls lnulou
TWsunsulinsradunisidsunlasseiuandnuesadng dmuindinisduneadnd Aneseiuand nidsy
910 “17 Ju “0” Waknsuasninnaseauaediananinunduesaind Wemsnawdsliiiniseiue
anuzesaintanasaindinatiu 07 uansinaaindauysaiuda
szovnafidemiimamilinnnsldeeadalaalauinseiudynya wioldnisnaaestous
mhsnauiuumaunsealdafiuAtymaisivndvesaindldesnsauysal Tulusunsuneasadi 4.5
Tgneaedngldmwasnisvinaviiiu 10 fad3und Jsanunsadeuldviussin
#define Debounce 10
TWsunsud 4.5
144 DebounceSW.ino 1Usunsun1w1 C w9 Arduino 8uiaindiilenuau LED wuuiinis
WAFEY QY IUTUNIUIINAINAFINTUIDALUIG
/%
* Read input from push button for control status of LED.
* Change operation of push button to togle switch.
* File : DebouncedSW.ino */
#define IN_PIN 7 // the number of the input pin
#define OUT PIN 11 // the number of the output pin
#define Debounce 10 // debounce time = 10 ms
int state = HIGH; // the current state of the output pin

int reading; // the current reading from the input pin

int previous = HIGH; // the previous reading from the input pin

o
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void setup()
{
pinMode(IN_PIN, INPUT);
pinMode(OUT _PIN, OUTPUT);
digitalWrite(OUT PIN, state);
}
void loop()
{
reading = digitalRead(IN_PIN);
// if we just pressed the button (i.e. the input went from HIGH to LOW.
if (reading == LOW && previous == HIGH)
{
delay(Debounce); // wait for decounce
if(digitalRead(IN_PIN) == LOW) // if the input remain LOW
state = Istate; // invert the state of output LED
digitalWrite(OUT PIN, state);

} previous = reading;

4.2 flsftuieaiunisaeasinunasneynsy

¥dwivdeanstoyasenineeninuwai Aduino  Aumsufianes niegunsaidug Tnsazuus
woindmiudoudesoniu 2 drufe drunsnfndoneimeynsuaiiou (Virtual Com Port) 99N
suvesduTeNsionesn USB fladduillife Serial

Sndunilsie v mesndeansteyasynsulaeldnn0 (RxD) uaz 1 (TxD) Hardduves Arduino 74
fio Seriall fatudlaidonldemuidurnesndoasteysounsuudiagliannsaldvmesn o uaz 11w
wosnAvnoala

4.2.1 Serial .begin (int datarate)

AvueA1dnTvenvesnsivdsayasunsulunitednsieiund (bits per second : bps) 14
G\I@lﬂi‘j’ 300, 1200, 2400, 4800, 9600, 14400, 19200, 28800, 38400, 57600 %38 115200

W150L9105

Int datarate Tunulednsoiuni (baud 5o bps)
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faagnafi 4.5
void setup ()
{
Serial .begin (9600) ;  / / opens serial port, baudrate 9600 bps
}
Junisidensasiveawiniu 9600 Taneiund
4.2.2 Serial .available ()
Tdudeihlasudeyasadnes (characters) ui wagneudmiunisenluldam
Anfidanduannilediduy
Frunuludfindeudmsuniseusn Tnaiudeyalutvimesisu dldfideyaszdandu 0 i
FoyaileriduazAuaiuni 0 lnsdwiesanansnifudeyalsgean 128 lud
fagnsit 4.6
int incomingByte = 0 ;/ / for incoming serial data
void setup ()
{
Serial . begin (9600) ; // opens serial port, baud rate 9600 bps
delay (5000) ;
}
void loop ()
{
if (Serial .available () > 0) // send data only when you receive data :
{
incomingByte = Serial .read () ; / / read the incoming byte :
Serial .print (“I received : “) ; / / say what you got :
Serial .println (incomingByte, DEC) ;
}
}
Tushetad 198nsuen 9,600 Tasedundl wWesulusunsuasdesdantinsng Seral Monitor Lite
Ueudoyaundavesa Arduino Uno fae dildeyaidnunasiiuliludiuls incomingByte wanilUuanad

Y

#1619 Serial Monitor lagsavinadeniu | received : Afinansvsiduardeyaluglvenargiudu

o

el 4 faiduiiug1uved Arduino wan1smiuAumviaenlil LED Seusedlaeaviumy 450y



wnasuseneunsasudniulasreulnsaassiUa iy

pnfogemnowan 2 Wunazuanstening | received : 50 1asanstauoanuves 2 fe 32 FIUAUNN
Winiu 50 guEu
4.2.3 Serial .read ()
e urndoyatildsuannesnoynsy
Anfidanduanileridy
Huiaw int Aduludusnueadeyaiilésu iFedu -1 Mlsiddeya)
Gagneit 4.7
int incomingByte = 0 ; / / for incoming serial data
void setup ()
{
Serial .begin (9600) ; / / opens serial port, baud rate 9600 bps
delay (5000) ;
}
void loop ()
{
if (Serial .available () > 0) / / send data only when you receive data ;
{
incomingByte = Serial .read () ; / / read the incoming byte :
Serial .print ( “I received : ”): // say what you got :
Serial .println (incomingByte, DEC ) ;
}
}
4.2.4 Serial .flush ()
Igaadnimlasimsutayanesnaynsuliing
4.2.5 Serial .print (data)
lddatoynoennineaineunssy
W9dLnas

< v ° I3 Y . = a A o @ o o
Data — LIJWUEJHGLa‘EJ"U’IU’JULmJVLﬂLLﬂ char, int NIDLAUNAUYUNARLABDDNLUUITUIULGL

o
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sUwuUH eridu

U
o o A

masllanunsadeulivalegunuy

Serial .print (b) Wuns@sumdwuulildszyguuuy agfimiadmuls b Wuaugiudu nefiun

Fonussia ASCI
fetneil 4.8
intb=79;
Serial .print (b) ;
Serial .print (b, DEC)
Huddsiurianduds b llusiaugiuau Tnsfuidadnusausia ASCI dafoens
intb=79;
Serial .print (b) ;
Serial .print (b, HEX)
Hudrdsuiaus b ifudiavgdunn Tasfuisasnusausia ASCI dafoens
intb=79;
Serial .print (b, HEX)
Serial .print (b, OCT) ;
Juddsianiadauds b uiavsuun Insfuidsnusausia ASCI dafogn
intb=79;
serial .print (b, OCT) ;
Serial .print (b, BIN)
Juddsfueninds b lusiaugiuaes Inefusidadnusmusia ASCll fiiaegng
intb=79;
Serial .print (b, BIN) ;
Serial .print (b, BYTE)
Judrdsiuaiands b vwm 1 Tud fafegn
intb=79;
Serial .print (b, BYTE) ;
Serial .print (str)
Jumdsiaiedomnulunadu viedenuiliulufuus str dssegn

Serial .print (“Hello World”) ;
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WIARDS
b - Tuddeyaiidesmsfuioonmane smeynssy
str - fhudsaniaiiAudemnudmivdoonnesnounsy
foeneil 4.9
/* Analog input reads an analog input on analog in 0, prints the value out.
created by Tom Igoe */
int analogValue = 0 ; // variable to hold the analog value

void setup ()

{
Serial .begin (9600) ; // open the serial port at 9600 bps :
delay (5000) ;
}
void loop ()
{
analogValue = analogRead (0) ; // read the analog input on pin O :
Serial .print (analogValue) ; // print it out in many formats :

// print as an ASCII — encoded decimal

Serial .print (“\'t”) ; // print a tad character

Serial .print (analogValue, DEC) ; // print as an ASCIl - encoded decimal
Serial .print (“\'t”) ; // print a tab character

Serial .print (@analogValue, HEX) ; // print as an ASCIl — encoded hexadecimal
Serial .print (“\ t”) ; // print a tab character

Serial .print (analogValue, OCT) ; // print as an ASCIl — encoded octal

Serial .print (“\'t”); // print a tab character

Serial .print (analogValue, BIN) ; // print as an ASCLL - encoded binary
Serial .print (“\'t”) ; // print a tab character

Serial .write (analogValue/4) ;
// print as a raw byte value (divide the value by 4 because
// analogRead () returns numbers from 0 to 1023,

// but a byte can only hold values up to 255)
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Serial .print (“\'t”); // print a tab character

Serial.printIn(); // print a linefeed character

Delay(10); // delay 10 milliseconds before the next reading
}

megeiluanansiuideyanilandu Serial. print() uag Serial. write() Tuguuuusneg uansiu
Mame1e Serial Monitor
wadaamsuNsEUTUsLASU Serial. print()

wdnmsarnaAlsuwvaeduarduin adluniamisfe aaawneadioudie 10, 100, 1000

[
= U

1871 Yuegiuinuunanveuainatiyy dewlavaunafaududunuiuney udidsdeannesneynsy
ntuntlanasulminismsensulsendUasnduiluaanadey
4.2.6 Serial.println(data)

Juiladduiiun (niedq) Jeyasennianesnounsunualesia carage retum  (5Wa ASCII

(%
= o

vanelay 13 %3e \n) ua linefeed (¥ ASCIl visneiay 10 vi3e \n) ilelvAnnsideuusinuasiuuss
Tvi wdsaniaidoanuisunuumiioudds Serial print()

sUnuuardy

Serial.println(b)

Hudsanideyauuulaildszysuuuvasiinnt aduusduavgudu sudosiasnys cariage
return Wag linefeed

Serial.println(b, DEC) WHuddsfusiedaunds b Lﬁué’al,aéugmﬁu AIUAIYTHAD NS carriage
return tag linefeed

o o L3

Serial.println(b, HEX) Wufdsfinsiadands b usiasgiudunn mudiesiasnes carriage
return way linefeed

Serial.println(b, OCT) Husdafiuiaduls b Wudlavgiunia ausiesiadnes carrage
return way linefeed

Sertal.println(b, BIN) 1uddsfinsiadanyus b 1ludiarsiuaes ausesiasnes camage
return way linefeed

Serial.println(str) fnsialurduniedoninufl vivludauys str audiesiasnes carriage
return way linefeed

Serial.println() ufdsiasisia carriage return way linefeed

o
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W1513LnD3
b - luddeyaiidesnsfiust sonmanesneynsy
str - MuUsanssiiutommdmsudioanmesmeynsu
fagnafl 4.10
int analogValue = 0; // variable to hold the analog value
void setup()
{
Serial. begin(9600); // open the serial port at 9600 bps:
delay(5000);
}
void loop()
{
analogValue = analogRead(0); // read the analog input on pin O:
Serial. printin(analogValue); // print it out in many formats:
Serial. printin(analogValue, DEC); // print as an ASCll-encoded decimal
Serial. printin(analogValue, HEX); // print as an hexadecimal
Serial. println(analogValue, OCT); // print as an ASCll-encoded octal
Serial. println(analogValue, BIN); // print as an ASCll-encoded binary
delay(10);}
4.2.7 nsnaaadléany UART iiefndafunauiiamas
UBsa Arduino Andefunenfialnesifiodeansteyasunsuinunesn USB lngldnesneunsy
waileunde Virtual COM Port Tiinduainnisyanuvesdiudousenasn UsB veslulasroulnsaians
ATmega32Ud wazlasiies lngunfudaziloudenesnounsualouinunanesn USB LiloRnsafy
rouineslunssulnanlusunsudunan wihunldsudsoyannlusunsuvesglvnuiuasuiiunasle

4.2.8 Wendunineatasnunissudedoyaniunasnaynsu

[
a

ArduinolDE fiflsnduieaiunisiudadeyantunesnounsuuinsesldau fadl
® Serial. begin(speed) ldfimundnsniivesnsaievendeyaniodniuenaviseuanin
® Serial. available() lnsavaeuiddoyasmusunselilaefuaniu int sudwuluddeyanisudn

® Serial. read(data) lfguA1tayaannesnounsy

® Serial. write(data) T3 udeyaludludmesneunsy

o
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® Serial. flush() l¥aadnimlasniamusunages
® Serial. print(data) lddsteyaoanneineunsy

® Serial. printin(data) l¥dstoyaeennesneunsumieutuiuussvialul
4.2.9 Wiunsudedoyasannasnaynsy
Budushensliilsddu Serial. begin() iiledslnneneynsuuazinunsnsidenentoyaildly
nsdemsdeyariesnsuon dsuuuumadeulusunsudel
Serial. begin(speed);
dlo speed Aodasuaniian 300, 1200, 2400, 4800, 9600, 14400, 19200, 28800, 38400,57600
¥30 115200 DasieTundl Undfilde 9600
visnnTanesn Wodoensdsteyalildiledidu Serial print() %3 o Serial. printtn()
lafduiaaesiainnulinandrofu satudle Serial. printin() dsfonguénasduussvinlmlisnlu
flaridu Serial. print() uag Serial. printtn() ﬁgULLUUﬁ\‘iﬁ’
Serial. print(b,FORMAT); fiu Serial. printn(b,FORMAT);
Tnodl b AeAudsUszamaviuiuiuidesnsdoonmanesnoynsy dldssyguuvuazfiud
sonusia ASCII veaafaLUs
FORMAT 1duguuuuvesnisiiund DEC (augiudu), HEX (avgiudumnn), OCT (avgiuuun)
waz BIN (1auguey)
TUsunsuil 4.6
1yl Serial01.ino WWsknsunageunsaitengoannasneunsuaiou unanasn USB
/* Code for send out data to serial port
* File : Serial01.pde
*/
void setup()
{
Serial. begin(9600); // Set serial port to 9600 bit per second
}
void loop()
{
int data = 2345; // print string to serial port

Serial. printin("Welcome to Arduino Programming"); // print title
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Serial. print(data, DEC); // print as an ASCll-encoded decimal
Serial. print("\t"); // print a tab character

Serial. print(data, HEX); // print as an ASCll-encoded hexadecimal
Serial. print("\t"); // print a tab character

Serial. print(data, OCT); // print as an ASCll-encoded octal
Serial. print("\t"); // print a tab character

Serial. print(data, BIN); // print as an ASCll-encoded binary
Serial. print("\t"); // print a tab character

Serial. write(data); // print as a raw byte value

Serial. println(); // print a line feed character

delay(1000); // Wait 1 second

}

Tusunsuil 4.6 Wulusunsuveaesdsdeyasenmeinounsy lnsdsdonnuuazArvosianuslunsg
NAaBIdIA1FILUT Frdn1TAUATULUUNTE FORMAT 209/ Serial. print) Minanequuulunis
nAe U5 aElUTLNTY Arduino IDE agfintieng Serial Monitor wieg uisanuamnlunisfunayds
foyarunesneynsy Seagldiuiismfuiuiivansdoya (Text area) Bsagniadiudrsvosmieing
TUstnsu Arduino

nalianiianaidvhldlasadniita Serial Monitor fauansluzuil 4.7 Tusudl 4.8 wanswanis
viauveslusunsud 4.6 ndsnfisunanlusunsuludevesa Arduino lulusunsuiivuaaifauys
data=2345 Fafifie

2,345 ulanduavgiu 16 Ae 929 Wuavgiu 8 Ae 4451 1Wwavgiuaedfs 100100101001
nsdlfidamanilagldmda Serial. wiite(data); azdsAnduiavgiuass 8 Snana 00101001 Fefide 41 grudy

Wiguwusia ASCI Aadnausy 11iNe19vad Serial Monitor FauanadueIasnang ) Mee1udulaiuwea
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& sketch jan03a | Arduino 1.0
File Edit Sketch Tools Help

Serial Monitor
skelch_Jzn03a aamwaldauiis1

. FIUTUSLUAFITINA
vold setup () ¥

1

DUNSHSTUINEISAUIT

Arduino AUABNAINADS

vold leop ()
{

Arduino hini ue ATmegaldd o

UM 4.7 uaasnisidaniandisg Serial Monitor

JRI=TEY
| Sendl

Welcome to Arduinol.0 Programming

2345 929 4451 100100101001 )

Welcome te Arduinol.0 Programming

2345 929 4451 100100101001 )

Welcome to Arduinol.(0 Programming

2345 929 4451 100100101001 ) |
Welcome to Arduinol.( Programming

2345 929 4451 100100101001 )

Welcome to Arduinol.0 Programming

2345 929 4451 100100101001 ) _:j

4

[Noine endng ¥| [9600baud ¥

3UN 4.8 wan15vineuvaslusunsuil 4.6 1ilapAE1unN19 Serial Monitor

o
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4.2.10 TWsunsuiudranwesmaynsutiveimunaui2lunisnssniuves LED
Tumsfumanwesmeynsuazldfileddu 2 ffe Serial. avaliable() wag Serial. read() Inei3ua7n
T4laridu Serial. avaliable() tiensiaaeuiniidoyandolsl fladduazAuanduaviiudy uansdiuoy
Toyalutniaiimiiuresmaineunsy eualaviiiu 0 wansdliiiveys
HlenaaeunuInilaidu Serial. avaliable() Auenlaiviniu 0 daulilifleddu Serial. read( 1ilo
g1urntied fiuiladduiuanuavdinuduiduludusnvesdoya (deidu -1 Slifideya)
fegenssusanwefneunsy ietheduldlumueusnsnisnsgniures LED Mlusunsuds
wanslulusunsuil 4.7 fdnvedlusunsuiimsmsueguimilsie mngaunlusunsudesnislviinng
wansdiaaauutieing Serial monitor 983 Arduino1.0 luynadaidususihal asdesmiaaise
191995 USB nelu Asmegal6U2 983 Arduino oiseuaundaslunisvianu wiedtuwersdulade
ﬁll‘giﬁle?lEJﬁ@uﬁ’mmil,miﬂﬁ’]é’ﬁ delay(5000); nauld fds Serial. print();
Tsunsuil 4.7
194 Serialo2.ino 1Usunsun1w1 C wed Arduino  dw¥unageunisiudainnesneunsuLite
Aupaslunsneniuves LED
/x
* Code for blinking LED that is received data from serial port
* to control rate of blinking. Receive keyboard button 1-5 only.
* File : Serial02.pde
¥/
#define LED1 PIN 11 // LED pin as pin 11
int incomingByte = 0; // for incoming serial data.
int delayTime = 100; // Initial value of delay time.
void setup()
{
pinMode(LED1 PIN, OUTPUT); // set pin 11 as OUTPUT
Serial.begin(9600); // opens serial port at 9600 bps
delay(5000); // Delay for USB enumeration
Serial.print("Press 1-5 for control speed of LED :");
}

o
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void loop()
{
if (Serial.available() > 0)
{
incomingByte = Serial.read(); // read the incoming byte:
// ASCIl '1'=49, '2'=50, '3'=51, '4'=52 and '5'=53
// calculate new delay time
If (incomingByte >= 49 && incomingByte <=53)
{ // echo to user
Serial.write(incomingByte);
Serial.printtn();
delayTime=(incomingByte-48)*100;
}
Serial.print("Press 1-5 for control speed of LED :");
}
digitalWrite(LED1 PIN, HIGH); // Turn on LED1
delay(delayTime); // wait for delayTime
digitalWrite(LED1 PIN, LOW); // Tumn off LED1
delay(delayTime); // wait for delayTime
uansvieureslusunsud 4.7 uandlideguil 4.8 Waunsudasfunidoanu Press 1-5 for
control speed of LED snmswesneynsuuinseligvaassnaty 1 fs 5 Audufiduesn lnona 1 Aol

I U

LED §in 0.1 3u1¥ wazau 0.1 w19l uazdng 5 9evinlil LED fin 0.5 3u1¥ wazsiu 0.5 Jundl dlalledu 1

¥ '
=] v A A

fia 5 Wsunsuavlineuaues Wenaudilusunsuagdesia ASCH vasduilndufiuiaudeEmaass waiun

AN LA LUAWINAMUNIIAINISAASUYDY LED
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an o P |
(-o THVTE F’I‘JW‘NT‘HD

= = 1

| | —(9 ﬂanmaﬂa
Fress 1-5 for control speed of LED :1
Preas 1-5 for control speed of LED :2
Press 1-5 for control speed of LED :3
Press 1-5 for control speed of LED :4
Press 1-5 for control speed of LED :5
Preas 1-5 for control speed of LED :

=l
¥ Autosarol |Nolineending x| |9600baud x|

gﬂﬁ 4.8 wamsvinauvasiusunsudi 4.7
fiutising Serial Monitor ve4 Arduino iediesnisasdeaulifuidennuiidesnislutosing
ANUVU Lﬁaﬁmﬁm?ﬂﬁﬂaﬂﬂm Send A159%& ASCIl ¥89878n95 1,2,3,4 waz 5 A 49,50,51,52 way 53
anuasu TunisimuimAmiasatvesiladdu delay) ildlaeindnsia ASCIl vesiidnusaude 48
wrheiildgaudng 100 Felignaall
delayTime=(incomingByte-48)*100; NM13n5133UBUNAINMIIAAYY 1 B3 5 veuldaurilalag

Ta@ds if Inenvusadeulusadl

[
v A

iflincomingByte >= 49 && incomingByte <=53) Weulvvasrdianlutiudonvos

Ao v 1 = [ 4 4 1 = [ =2 [ ! 1 Y & 1
’e]llﬁVliUlﬂll’]ﬂﬂ’N‘Wﬁ@Wl’m‘U 49 LarApIteuNINIBMINY 53 FJ99LAUINAMUINIA Y ﬂ’WL‘Uu‘lJ‘lI

Y
A a o O . [ = o Yy 1 o 1 1
aueulyvesdds if i asfvualvduddmuummilnaly
4.3 HerguBunasdnauauzaan
o a = o s
Metuneuarn1ssenldiendy
4.3.1 analogRead(pin)
! ! ¢ A o v & a < . a o 3 <
g1uA1INvIme IR ualidusunaLeugaen Arduino  H9asulasdyaaueusdeniduy
Aneaniuazden 10 On vibiuasuwssdudunn 0 a9 +5v Iiludeyaduarduiusiusening o f
1,023
W1dines

pin - MNBLAYVRYBUNAKOUZABN A1 0 3 11 vieilusudsildunuen 0 fv 11

o
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Anfidandu
La‘UQ‘])']‘N'JULg]EJQWﬂ 0 99 1023
NUYLAE)
dmsvriduduwanouzdonlisuiudesssmaudaindudunavidoiendmg
feenedl 4.11
int ledPin = 13; // LED connected to digital pin 13
int analogPin = 3; // potentiometer connected to analog pin 3
int val = 0; // variable to store the read value
int threshold = 512; // threshold
void setup()
{
pinMode(ledPin, OUTPUT); // sets the digital pin 13 as output
}
void loop()
{
val = analogRead(analogPin); // read the input pin
if (val >= threshold)
{
digitalWrite(ledPin, HIGH); // LED on
}
else
{
digitalWrite(ledPin, LOW); // LED off
}
}
frogrefiazdaldun 13 Wy HIGH lesudia1nen analogPin uéaiidunnniiviewinfus
Gouluiifmualy (ushogrsateuluvdo threshold = 255) il LED fideagfnaing widhildtiosnin

91 13 221U LOW vi1l9 LED sty
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4.3.2 analogWrite(pin, value)
THlunsifeusueuzdonludmmesaiidnuelfiteaedymin PWM
WI9ELND3
pin - RUBLEVVINDIAVDS MCU
value - {uddlaiiaiidrszning 0 § ¢ 255

WoAndu 0 wsIfuvavInasannIvunaztdu oV wWallawdu 255 wsasunvmesnazidu +5V

'
a1

ANSUANTENIG 0 B9 255 agyinldvinesainiivualiiansssutUasuwiaslugiu 0 8 9 5V A1iids
nduANHaRTULEaYIIUIULANIN 0 B9 255
EREIVT
s A Y Y o 1% Iz . = @ a
Pinesanldasisdey i PWM aeiendu analogWrite () F9AAavn 3, 5,9, 10 uag 11 aziiley

= 7

nilunesnidneaund Aelifssimuaaniioideniu INPUT #SeOUTPUT Araudvesdyaiu
PWM faUszuna 490Hz ANdS analogWrite vin9uiun 3, 5, 9, 10, 11 winlu dnsuv19us azfed
Jeuefaneanvualu 0 wie 5V

Alguaunsaddygrauntannaddluldlunisusuaiuainaes LED visesievenenszua

72|
v

dioreUsumnanivasawmesld ndminSenlimdiiivmesafifivunaeiidymgin PWM dwanuiogn
AowflosaunitazSentd analogWrite (W3ai3unends digitalRead W38 digitalWrite v fieariv)
feenedl 4.12
int ledPin = 11; // LED connected to digital pin 11
int analogPin = 0; // potentiometer connected to analog pin 0
int val = 0; // variable to store the read value
void setup()
{
pinMode(ledPin, OUTPUT); // sets the pin as output
}
void loop()
{
val = analogRead(analogPin); // read the input pin
analogWrite(ledPin, val / 4); // analogRead values go from 0 to 1023,
// analogWrite values from 0 to 255
}

o
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fhegtiazeueueuatses LED fidetuen 11 Whluluauedienuldaindadumudua
Igiseriu A0

4.3.3 N1VIAABIDUNALBUZABNVEY Arduino

nmelululasmeulnsaiass Asmega328 vuuesn Arduino ieasuuasd gaaueuzdanidu
Ainea Auazden 10 Onsuau 6 Y09 Jabdtmunudedu A0 B3 A6 29aswUatdyynkeuzaen
Huhdneaimuaziden 10 Taviwmihiudasusadudunn 0 fs 5v udiavduaud 0 fa 1023

#lafdudmiveurandunaneusdonde analogRead() lngarluraidufovungiavyestos
Sryaaufideanisenue (0 8 6) dleflsddunuasasrAuanduardunudy (nt 910 0 89 1,023

ffosnseuanduawsasundrdisduliad (Volt : V) nsevildainanuduiussail

volt = Aiiguld x 5 /1023

4.4 Heddwideafuian
4.4.1 unsigned long millis()
Ausnduriailumhefediund dududisuiulusunsudagiu
Anfidanduanniledituy
Aatumeduiiadiui gﬂLLﬁiLéﬂ%ﬂiﬂiLLﬂiMﬂ%@ﬁuauﬁﬁL%‘u unsigned long A"
fiavaziinnislenasiid (AnAuudinduifugud) Wenarulutszana 9 lug
fagnafi 4.12
long time;
void setup()
{
Serial.begin(9600);
}
void loop()
{
Serial.print("Time: ");
time = millis();
Serial.printin(time); //prints time since program started
delay(1000); }

// wait a second so as not to send massive amounts of data

o
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4.4.2 delay(ms)
Duilsddurraonishnuniomirnavesduswnsumunanitvuslumisedadiun
WILNDS
ms - svpgaidesnsvnamiieduiadiud (1000 ms wihiu 1 i)
fageil 4.13
int ledPin = 13; // LED connected to pin 13
void setup()
{
pinMode(ledPin, OUTPUT);  // sets as output
}
void loop()
{
digitalWrite(ledPin, HIGH); // LED on
delay(1000); // waits for a second
digitalWrite(ledPin, LOW); // LED off
delay(1000); // waits for a second
}
ndegsiiiuuald pin vueian 13 Wuoiwe dlHSu HIGH (LED in) vignsa 1000
fadiunit (1 3undl) udhdadu Low (LED fu) udmegnse 1000 fadiunil
4.4.3 delayMicroseconds(us)
Duilsddurrasnmsraunionisavedusunsumuafisivun lumhelilasiund
W19dLnas
us - Ausattunhglulasiund
(1000 Talps3udt = 1 fadiund warwiledululasiud = 1 Juad)
faagnafi 4.13
int outPin = 11; // digital pin 11
void setup()
{
pinMode(outPin, OUTPUT); // sets as output
}
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void loop()
{
digitalWrite(outPin, HIGH); // sets the pin on
delayMicroseconds(50); // pauses for 50 microseconds
digitalWrite(outPin, LOW); // sets the pin off
delayMicroseconds(50); // pauses for 50 microseconds
}

mualiv 11 iaduedns iedsdygruiadniaiuian 100 lulasiund

<

[

NAIDY19U

AOLDIRADALIAN

4.5 Hanguneanudumassuanieuan

4.5.1 attachinterrupt(interrupt, function, mode)

¥
= [

Msgyiniieudunansudyyruduwmeisudanaisuen dn1swdsuwlatinduaziinuali

o

Fignslanludeilaidula Ineslndunnivdyaadunesiudnnaeuen 2 1ide D2 uaz D3 Famse
VUGG
flaftuiivhaudlonsdunessus azldaunsasenldiladdu miis) waz delay() Ihilaiinnis
poUALDIBUWDII UM Fetudeyafidnumisn serial data enagaymeld
W19Ena3

Interrupt - MANBIAVVBIYDIDUNADUNBSTUA (DU int)

5o

function — Hlarduitaznselanluvhamilofadumedsus deiduidelisuamisimes
waglddnisAuan
mode - @enUszLandnyaailinseduliiAansdumnessud
LOW Anduwmesuddendyaanduasin “0”
CHANGE Andumessuiidielimsudsunlasandn
RISING Andumessunidiefinmsudsuasin <07 Hu “17
FALLING Andumesuniiowdsuanin <17 Hu “0”

Faognfi 4.14
int pin = 13;

volatile int state = LOW;

o
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void setup()
{
pinMode(pin, OUTPUT);
attachinterrupt(3, blink, CHANGE);
}
void loop()
{
digitalWrite(pin, state);
}
void blink()
{
state = Istate;
}
fhogaildendunndumesiuides 0 fuunlinsslanluiauiiilerdu blink e dsuanug
aedndivn 13 Wainnsduwmesiudainnisiudsunasaeindion 3
4.5.2 detachinterrupt(interrupt)
YNENNIBUNBTIUA
RERH G

ca v a

Interrupt - MaNgLAYVRITDIBUNRBUMOSSUATIABINSENEN (ANTu 0 5o 1)

4.6 Haridunsndinanans
4.6.1 min(x, y)
aavTitosTignuesiiavanssn
W1513Lna3
x - favsusnidutoyaussanlanle
y - éhLasuéhﬁamL*‘ﬂuﬁé'fagaﬂizl,ﬂwﬁlmﬁlﬁ
Anfidanduanniledituy
Afitfesfianvesiiavasasniily
feenedl 4.15

sensVal = min(sensVal, 100);

o
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// assigns sensVal to the smaller of sensVal or 100.
// ensuring that it never gets above 100.
fhothetiarldmues sensval filiiu 100 nduanitarid
4.6.2 max(x, y)
AN figaueasiavae s
WIMDS
x - sravsusniludeyauszavlanle
y - favshiaeadudeyatsziavlafle
Anfidenduanniledtu
Afnniignvessiavansaill
fageil 4.16
sensVal = max(senVal, 20);
// assigns sensVal to the bigger of sensVal
// or 20 (effectively ensuring that it is at least 20)
Mnfogsiiives sensval axilreghatios 20
4.6.3 abs(x)
mAduy sl (absolute) vasdaudunisvilidvesiuusdumdnuiuinuan

W1570L9105

| = 1

x - favAidenduanileidu x damnndsewindugud ( x danduuinvisegud )
dl a v 1 6 = a
X - LD X UAIUBYNIAUY (X UAIRAAU)
4.6.4 constrain(x, a, b)
Unddavntesndviseninninleglutiaiinivue
WI50MS
) v ' v ' A o & v A <V v
x - fmvinesnsUaaiivieglurisidmunaunsaidudeyavialaila
a - AFNFAYBIYNANNUA
b - AEeAAYBITINITUA
oA @ ¢ &
Adenavainilangu
d‘ = 1 1 1
X LB x ANBYITNIN a way b
d‘ a0 v 1
a g x AAUBENII a

b e x 4 A1u1NAIN b
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faenedi 4.17
sensVal = constrain(sensVal, 10, 150);
// limits range of sensor values to between 10 and 150

NFIRENIUAYBY sensVal Ay Turia 10 §1 9 150

4.7 Hefduiigafuiavgu
4.7.1 randomSeed(seed)

T munsuusdmivaeiiavdulasanunsaldsuuslivarnnanssuuuy Tneluay
T¥Anandagtu (andlsddu miis0) usanansaldmesduld wumildidedlinaaidnionn
”z:y,mmiumuﬁémlﬁmﬂmﬁuwmLLauzﬁaﬂ
WIS ADS

seed Wummiasuuy long int
faensdi 4.18

long randNumber;
void setup()

{

Serial.begin(19200);

}
void loop()

{

randomSeed(analogRead(0));

randNumber = random(300);

Serial.printin(randNumber);

}

Tushegniitwualiiansduiiartuiosudandunmuouzdentos 0 (A0) 1uves
Favduite 0 e 300 Wevhmsduiiavudluansaifufiniivhg Serial Monitor
4.7.2 long random(max), long random (min, max)
Taseinavduiaiiou (pseudo-random numbers) titeylulilulusunsunouldiad

[ ¥
1Y

JutarAaausanleWeantu randomSeed() nau

o
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TRERETTLE
min fwuasiadliifosnitani (Huseuduiuiu)
max AYUAANZFIEAvRIRILaYEY
Anfidenduaniledvuy
Auadusiavdulugisiidivun (Pusuds long ind)
fagnafi 4.19
long randNumber;
void setup()
{
Serial.begin(19200);
}
void loop()
{
randomSeed(analogRead(2)); // return a random number from 50 - 300
randNumber = random(50,300);
Serial.printin(randNumber);
}

Tugnegnall

[J

mupliduiia WesuaAaIndunaLeuziontes 2 (A2) 61ur0961avEN

Ao 50 §4 300 Levhnisgumtavwa Tikansruivitiiene Serial Monitor

o
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%

dylilovansedagy

v

Arduino 1unwidma lnedudelasaimaiannlalesroulnsaaesnszna AVR luguuuu Open
Source ABIENISIUNITOBAKUL TAUN UazwanIngdmsuauatuvesdumvsenus lnsanizvandus
Tnelowmumessgniinsurindusisuuuunisumsssniuy wasusunistumssiiunis Insloinugoss
Falemalviyanaduihienszuutiuluiannlédely Wauimnainlasanis Open Source fiuvas AVR fite
Wiring tnelasens Wiring 1 lulasaaulnsaiass AVR wes ATmegal28 daidosifnnanesu wu Ju
FudFadauy SMD vilsiunldnusnmszdlilasreulnsaaesivuadniiuly ilnliazaanlu
mssielteruais dudunnuazidwinmannunniiuld fuesafvualngiAuly ldmnsaudmsugi
Susussuisnululasaeulnsaaes semmnatisdudaililalldfuanuien ssegsouniinau Arduino
Falalasenis Wirng s ludlagldlulasaeulnsaiaes AVR aunalan Ao Megad way Megal68 ¥in

v
v

Trlasuenufeuaunstagiudl

9

o
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/" uuuinsiaviaeh 4

//4

1309 Flanduiiugiuves Arduino wagnisauauvasalil LED a1 20 Wi

AT LUURNIALYIUA 2 AU USENaUumenaud 1 kazmaui 2 (20 Azwkuw)

(%
Y

2. LUUHNYARaUN 1 L*‘ﬂuﬁwmmwugﬂ-am TV9avuA 20 U9 (10 AZLUL)

[
Y

3. WUUHNTRnau 2 Wusaiuwuuusids Tvanus 10 99 (10 Azwu)

&

59 wuuHnianaud 1

Miuas  WiSouneiommnegn v ludefidedngn uaznesemneiin ¥ ludeiiniiie

_______ 1. Serial.begin(speed) ldinungnsiiivainisanenendayaniodnsdnnsednm
_______ 2. Serial.available() Wms19mouiddoyadusunielilnsudndy int audeyaiisuii
_______ 3. Serial.read(data) 198 1ue1tayaannesnvuiu
_______ 4. Serial.write(data) THasutoyaludludmeinaynsy
_______ 5. Serial flush() M&et e Sad LS uLAds
_______ 6. Serial.print(data) lddslayapannasnuuiu
_______ 7. Serial println(data) l¥dsfayanonnesnounsundentutuussialy]
_______ 8. min(x, y) MALaviitiesignuesiiavansd
_______ 9. max(x, ywnaalauiiunniiagnvesniavasss
10. Serial.println(b, DEC) ilusdafianiandauds b ilusuiavgiuau sudiesiasnes carrage

return Lag linefeed

o
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-

559 LUURNIAnaUN 2

AuaY  WiiSeudenAmaungnaawasnATwEngnInum (X) asunnde

1. #aridu pinMode (pin,mode) auagnsls

. pin - lWivuavmesalag / mode - uuanisvitenudu INPUT w3 OUTPUT

9. pin - Wimuevnesalag / mode - Inuanisviewdu INPUT

A, pin - ldMvuevnesalag / mode - nuansvheudu OUTPUT

A pin = Mdivuawndu INPUT / mode - Tuuanisyitanudu INPUT 38 OUTPUT
2. flefidu int digitalRead (pin) ¥ina1usgnals

n. e uzvesiszyliindiandu HIGH 1io LOw

¥, eruAanuzvesiszyliidiandu ON vie OFF

A e uzvesszyliidiandu INPUT vie OUTPUT

1. erumanuzvesiszyliidaniuate vide i

3. a19e3n15USUIN LED nenSulsiumseatnas vinagnals

>

Wasualuileddu delay() Wurduq Tneadaun LED Sinznduisn
9. wWasualuileddu delay() Wurdug Inedsnn LED Bangndudn
A, wWasuauileitu delay() iuduq Inedenn LED Sesneniunsd
1. wWasualuileddu delay() Wurdug Inedeann LED Senzniuldnsd
a. fleidu Serial.print() war Serialprintln() fisuuvegnals
. Serial.print(b,FORMAT);
9. Serial.println(b,FORMAT);
A. initialization; condition;
3. Serial.print(b,FORMAT); fiu Serial.println(b,FORMAT);
5. SruABunmldanileddu
N. Readdigital
9. digitalRead
A. Modepin
1. pinMode

o
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6. dyaasunmulunisnealngisenin
. bounce
9. debounce
A. boun
4. deboun
7. wdnmsunludygasunuilavatsuuy wuseiulusnwagias
N, 2935 RL dufnsines
9. 2995 RLC BuAnsines
A. 2995 LC BuALNIe0s
3. 1993 RC BuAnImes
8. dnsruenveIn1siudtlayaesunsuiiviiedy
n. Unredund
9. Unreun
. Dmsensadlug
9. Tesedalug
9. fleridu delayMicroseconds(us) e
n. Sleidurzasnisrhaulumielilasiund
9. Heturzasnisvhaulumieiud

Hanturzasni1svinauluminguni

>

1 fenturrasnisinaulunugunluiung

10. constrain(x, a, b) Asandussls

'
I o

N, ARNEAYDIYRNNINUA
U, AGNEAYRIYNTAIMUA
A, Uaduaviitdesnimiseunnnitlieglugisnivug

Y o [ a a 5
8. fuUsduiu 64 On wuuldAniasasmung

o
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Uian1smaaaaniei 4

1399 HenYuUNUFIUYae Arduino waznisaduauvaanalv LED

¥
o A

Yy a ° a wva ! PN ‘:1' 1 .
ANYLLDY I‘VTNLiEJU‘I/IﬂﬂuVl’m’li“Vlma’eNG]WM“LJQ‘LJG]M‘JV]@@ENMU’JEJ% 4 1994 W\?ﬂﬁUUWU;ﬁsqusan Arduino

Y 1

wagn1snIuauvaenl LED Tngldiian 180 w1l ( 20 Azuuw)

AUTEAALTINGANTTY

1. annsoldflsifuiugiuues Arduino Iégndes

2. anansamuauvaealn LED lagnsias

3. aunsaundgmlunisiauresussa Arduino Uno R3 e

4. ansasaltaunazsnlnanlusinsuvesuesa Arduino Uno R3 1a
aunsaln1snaaeg

1. \edesneuianosuazlusinsy Arduino IDE 1.6.9 1 YA

2. USB Cable Arduino Uno R3 1 L

3. Arduino Uno R3 Board 1 Uasn

6. Hook-up Wires 10 LU

7. Breadboard 1 (IAN]

8. LED 6 #7

9. Pushbutton Switch 2 )

10. 10K Ohm Resistor 2 77

11. 220 Ohm Resistor 6 77

J8AI55E9

1. mssealaneuesa Arduino Uno R3 wiseTannee vuldvlangusenneiidulaveimnsizonaiia

A15an995v89nAIglnle

2. laimsApanefel95tuUasA Arduino Uno R3 f9ld A1500na1869199500ntAnile tns1zna

a a [ av v
nsnaassoIianIsianainliduluaumguile

3. ldmsnenaieanslran USB 1[W199naasnian s1Ee1avintd Arduino Uno R3 wdgniele

el 4 faiduiiug1uves Arduino wagn1smiuaumvaealil LED Seuseddaeagiuny 93nd

o



wnansusenaunsaswiv lulasaeulnsaassiUoanu

nsvaaeadl 4.1 1@1ANARINEAYBY Arduino Uno Tusunsudsld LED newsu 5 a2
Hefidu pinmode(pin,mode);
5lo pin fie MnelavAFEINTT
Mode fia uan13via1u (INPUT %38 OUTPUT)
pdniisaueliduedwaudadodoinisdoudlugaiug Whienldileidu digitalwrite)
Tnefisuuuudsd
digitalWrite(pin,value);
o pin fevanaauiidesnis
value anuzandnfifeanis (HIGH %3 o LOW)
lughegnstiaziiuesa Arduino woriuAu LED $1uau 5 ¢ Taedelyi LED Aenudndy

131910 LED1 U8 LED5 waunauuisui LED1 siatiainasniian

Hardware Required

1. Arduino Uno Board
2. 220 ohm resistor 5 PCS
3. hook-up wires
4. breadboard
5. LED 6 PCS

Circuit

,
“im POMER anaroc v @

w
"
o

MmSVGnd9v 0 L2345

o
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Schematic
I I I Arduinol
ava sv Vin
Power
— AST D13
— AREF D12
Arduino o1
D10
D9
3 oe
=]
% D7
£ s
E
— #0 2 s
— A1 D4
— AT 5 D3
&
- Al 5 D2
b=
5
— M D1
— M DU
GND
Code

#define DELAY_TIME 200
Int led_pin[ 1={2,3,4,5,6};
int count;

void setup() // Run once at startup
{

for(count=0; count<5; count++)
pinMode(led_pin[count], OUTPUT);
// Call function pinMode to set Digital pin 2,3,4,5,6 as OUTPUT
}

void loop() // run over and over again
{

for(count=0; count<5; count++)
{
digitalWrite(led_pin[count], HIGH); // Turn on LED
delay(DELAY_TIME); // wait for a 0.2 second. (200 ms)
digitalWrite(led_pin[count], LOW); // Turn off LED
delay(DELAY_TIME);}}
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WEN1INNaDN

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------
...........................................................................................................................................................................
..........................................................................................................................................................................
...........................................................................................................................................................................
...........................................................................................................................................................................

NSNS 4.2 BunAAINdavas Arduino Uno

Arduino Uno flvmesnadneafinmualidudunaviaondnndiuiu 13 1 ddesnisiivue
Judunssisarinuasieileidu pinMode wageuadunalaninileidu digitalRead Fafiguuuunail

digitalRead (pin);

o pin ADULNYLEUVINADINITOTUAIADIUY
o s& o A & g | ' A 1 P TP - '
Weilanduiingu fednduaniuzvesvinfeiniserua lagreddu LOW (Andu “0”) e HIGH (A1
L{’Ju ulv)

Tunsldeuvdunmidneadeswommuniungdy (Mefrumuainliides +5v u1dwrdunm)
d' o q' 1 Y a N 1 a & o d‘ ! 1 Y
e mueanue ik uaulriuvdunsluangnldiinisnaaing Aveaslusun 4.5 lagsevn 7 Wuss
Aunuan 10ke Tugalvides +5v deluldnaaing Swi 71w 7 asdanuziduasinginie HIGH w3e

“17 1 {lonaaling zvinliwn 7 feainsig e1uAtanusiluaninduse LOW %3 “0”

o
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+Vcc
Unfiiluaadne

_ —  (LOW %Fa "0")
Rpull-up ¢

Di INPUT Di INPUT

t . - Rpull-down
Unsiiluaaangs
—— (HIGH viFa "17) — =

(n) MsAadmumIuNaal (1) MefeAIAUUNanIIY

+Vec
20k
o B ar B
A9 WRAAIATUNIY
wadmeluaigfds ---------- >
digitalWrite (pin, HIGH)
Di - Digital
input
port

meluvrmesavedlulasaaulnsaaes Arduino Uno agiinssiasiaimuniungsual 20k wieulili
Hardware Required
1. Arduino uno Board
2. button or Switch
3. 10K ohm resistor
4. hook-up wires
5. breadboard

o
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Circuit

-
-
-

. ——————]
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

D T
=

aa D A A I I I .
— 3 IJin[nl - e LI B I L I L R D L L -
=117 . - . - oW LU B B N B L L L -
Piecimila P I -
- - LI B I I L L B I D L L -
LI R B I D I I I L -
- e L R R I R R R R L R R L -
R .
LI I T I I I L I I I I L B B B B -
|‘¢‘.‘ L R R I R R R R L R R R -

- - - - o - - - - - o oW - -
. sr e swwww wewes sewda

L
-
-
-
-

.
Schematic
M- -
O oboooooo 0000 GG
Bomom oo =5 8 7B 5 4 3 2 1 8
gg===
£ £ = z = =
Digital InsOut
O
Arduino
Analog In ()
w & Gub S
# o & = @ 1 2 3 4 &
09000 000000

Code
/%
* Read input from push button for control status of LED.
* Modify from button (http://www.arduino.cc/en/Tutorial/button)
* File : Button_LED. Ino
*/
#define LED_PIN 11 // choose the pin for the LED
#define IN_PIN 7 // choose the input pin (for a pushbutton)
int val = 0;
void setup ()
{

v
N o
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pinMode (LED_PIN, OUTPUT); // declare LED as output
pinMode (IN_PIN, INPUT); // declare pushbutton as input
}
void loop ()
{
val = digitalRead (IN_PIN); // read input value
if (val == LOW) // check the input as LOW (button pushed)
{
digitalWrite (LED_PIN, HIGH); // turn LED ON
}
else
{
digitalWrite (LED_PIN, LOW); // turn LED OFF
}
NANIINARDY

...........................................................................................................................................................................
..........................................................................................................................................................................

N13MARReN 4.3 n1sdedayaaannainaynsy

Budushensldiledidu Serial begin( ileduTanesneynsunasimundniaenondeyadilily

msfomsdeyaviesnsuon duuuuniadeulusunsy dil
Serial.begin(speed);

e speed ABENIIVOALIAT 300, 1200, 2400, 4800, 9600, 14400, 19200, 28800, 38400,57600
w3e 115200 Umstedunit Uniiilie 9600

vdandanesn Wedssnisdedeyalildfladdu Serialprint) %13 o Serialprintln()
lafduiaaesivinnulinandrofu snstudleflers Serial printin( dsfonguénasduussviallisnluda

flaridu Serial.print() &g Serial.printin() ﬁgULLUUﬁQ‘ﬁU

Serial.print(b,FORMAT); U Serial.println(b,FORMAT);
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lng@l b fAeAdiwUsussiamardiuiuduidesnisaseannanesneunsy dldssyguiuuasiun

aantusita ASCIl paAdUs

FORMAT 1Juguuuuvesn1siunsl DEC (augiwdu), HEX (avgnudunn), OCT (augiuwln)

ez BIN (lavug1ueae9)

(E sketch jan03a | Arduine 1.0
File Edit Sketch Tools Help

sketch_janosa

vold setup ()

{

vold leop ()
{

W ATmeqaldd

Serial Monitor
aRmAaElauiE
FUFUSUURAITDYA
BUNSHTEUTINEITAUIT

Arduing AUABNWILAES

e COM4 ]

Welcome to Arduinol.0 Programming

2345 929 4451 100100101001 )

Welcome te Arduinol.0 Programming

2345 929 4451 100100101001 )

Welcome to Arduinol.(0 Programming

2345 929 4451 100100101001 ) L.
Welcome to Arduinol.( Programming

2345 929 4451 100100101001 )

Welcome teo Arduinol.0 Programming

2345 929 4451 100100101001 ) ;j
I™ Autoscrof [Noine endng »| [9600baud x|

wed 4 Mduitugiures Arduino uagnisasuauvasal LED

o

Seusedlaeaviumy 450y



wnasuseneunsasudniulasreulnsaassiUa iy

Hardware Required

1. Arduino uno Board

& aa

w +« Arduino = Furg

Code
Ina Serial0l.ino TUsunsunagaunsdetaugaanwainoynIULENaUNIUNIINETA USB

/* Code for send out data to serial port
* File : Serial01.pde
*/

void setup()
{
Serial.begin(9600); // Set serial port to 9600 bit per second
}

void loop()
{
int data = 2345; // print string to serial port
Serial.println("Welcome to Arduino Programming"); // print title
Serial.print(data, DEC); // print as an ASCll-encoded decimal
Serial.print("\t"); // print a tab character
Serial.print(data, HEX); // print as an ASCll-encoded hexadecimal
Serial.print("\t"); // print a tab character
Serial.print(data, OCT); // print as an ASCll-encoded octal
Serial.print("\t"); // print a tab character
Serial.print(data, BIN); // print as an ASCll-encoded binary
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Serial.print("\t"); // print a tab character
Serial.write(data); // print as a raw byte value
Serial.println(); // print a line feed character
delay(1000); // Wait 1 second

}
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Hardware Required
«  Arduino uno Board
s 220 ohm resistor
« LED

« hook-up wires
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int outPin = 11; // digital pin 11
void setup()
{
pinMode(outPin, OUTPUT); // sets as output
}
void loop()
{
digitalWrite(outPin, HIGH); // sets the pin on
delayMicroseconds(50); // pauses for 50 microseconds

digitalWrite(outPin, LOW); // sets the pin off
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delayMicroseconds(50); // pauses for 50 microseconds

}
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Wrdan1snansann1Aufun FTAUAZULUY
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2. WiglSeuwifendmaungnilaaudiniasemsneninuim (X) aslunsezavmney

1. Wsunsy Arduino IDE ansnsnidenldstedduiugildiuiaglidos
n. s #plus wenunlndiiy
. WFds #include ioruanldiiiv
A, 1Fds #defile immuanlndifia
1. & #add Werwanlndiiy
2. flardu digitalWrite (pin, value) ve1uegsls
n. Tdenluuanisvirenudu INPUT
9. TddenTuuanisvitenudu OUTPUT
A ldimunvmesn OUTPUT itianuifuasingevioasine
3. ldimusuwese INPUT ’LﬁﬁamuzL"fluaa%ﬂqw?aaa%ﬂsi"w
3. fleituRefumsiomsiunesneynsufedels
n. digitalWrite
9. Serial .begin (int datarate)
A. digitalRead
1. pinMode
4. #arfdu int Serial .available () 14dm3u
. ldudsnlasudygaunar uazndendwmsunisorululdeu
v, ldudeilasudeyasisnys wasnieudmiunisenululdanu
. Wunisidensasiueaminiu 9600 Tadeiund
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5. #WanT int Serial .read () Tgdusu
n. ruAteyanlasunneTnuuy
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U, guAdeyanlasunNesnoynsy
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A, U8 ULIIINAIRIDTUAE
1 M Beundenmdaumas
6. . thipsnsrivuanBunLourdendesivundeilsity
N.  AnalogWrite
9. AnalogRead
A. digitalRead
4. ModePin
7. fleridu unsigned long millis() Auanduaattuniefaddiud teuszanaatdalua
A, Uszana 6 9l
9. Uszana 7 939
A Uszann 8 Hlug
9. Uszana 9 Falus
8. flaridu detachinterrupt(interrupt) THdmsu
. BuNTBUeITUsneuen
9. gABANNTBULNBISURNBUBN
A Hetunselanluvanuiienadunessud
1. BonussvdynnaildnszduliiAnnsdunesiud
9. flariFu constrain(x, a, b) ¥eueesls
n. medarRinignvesialavaesn
U MAFUUTAVBIRAILAY

A, Uadrdavntdasniiviasnninivieglutieiivue

1. medavidesfigavesialavanisin
10. randomSeed(seed) Aailariduarls

n. ldmenduysalvesiaviuudy

9. ldiuuaduusdmiuaiadavuuudy

A, ldasieiauiaiiounuudy

3. MimeiesianvesiniavanIfiuugy
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