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N8 3 TaseaFielusunsuvas ARDUINO

GUEFRLLY

Tun1s@eulusunsudmsutesa Arduino azaeddaulusunsulagldniwives Arduino (Arduino
Programming Language) &41n1u1983 Arduino Aunielemugesalusiindde Wiing wnwawise anw
983 Arduino wudlidu 2 dumdnfelsiadrenien (Structure) fauds Arasiiuasladau (Function)
A1 Arduino 938193 C/Ct 3eonananleidnn1si@eulusunsudngu Arduino @sfisauds

Ua$A Arduino) Aren1seuluswnsunty C Tnesanldfettunaslausisnma Arduino towmseuliliudn

& a oy
bUBNNEISNTILIBU]

3.1 dhuvesilaidiu setup()

3.2 dauvesilaiii loop()

3.3 @IUYBIRINTLINNIALINAERS

3.4 @iuvesiinszinuseuiisy

3.5 @UVPINILVINTEAUT

3.6 Lwnsaln1wn C/ C++ v89 Arduino
3.7 AUs

3.8 VDULUAVDIAIUS

3.9 miﬁmumﬁmﬁ'LaﬁuﬁwuauLﬁuLﬁuLamgmmm 284 Arduino
3.10 AAsdl (constants)

3.11 fhnsvidue Merdestufuys

3.12 AN@9IUUBY Arduino

aUsTaANISISu;

T yevssaeall

9

1. wielvdlanuianuinlaneriudnvurlasainslusunsuves Arduino
2. wieldarunsadiauslvdssendldlun1si@eulusunsuminunnisyinaiuees Arduino

3. ielinszuindsamudfgyresanyuzlaseaislusunsuves Arduino
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— TR

1. venutindinsvhaudumesiladduls

2. venwihiinisvheudiuvesiladdiu setup() 16

3, yenutihfin1svheudiuvesilaidu loop() 16

4. vonwthiin1svhauvessnseymendinaansle
5. venutifinsieudumesinssiUSeuiiouls
6. [uanvasnseisyaulnle

7. Wulensainie C / C++ ¥89 Arduinols

8. T¥ududsla
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LUUNAFBUNDULSYU VAU 3

1599 1AS9a3191UsHN5UVae Arduino

309 1A59a5191USHATUVRY Arduino %1081 20 udl
A lulasreulnsaaasiUoediu swalY (2127-2107)
sEAUTY  Usen1AdeUunsIvITN (U2v.) #1973 wannsating

>k sk sk ok ok ok ok ok sk sk sk sk sk sk sk skosk sk sk sk skosk sk sk sk sk sk sk sk sk sk sk ok sk sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skosk sk sk skosk sk skosk sk skeskeskoskok ko

ALY 1. wuunAFUiiNeNA 10 98 (10 AZWUL)
2. igiSeuiaanAnaungnilgatainiasassngninuim (X) asdunszaneainauy

1. Mwwed Arduino wuslally 2 d@undnie
n. Tassadane / flefdu
v mwds / lwnsal
A flasdu / fhnseih
3. Fnsgin / sdsesuiiey
2. Tasaadalusunsuves Arduino wualdiduaesdiude
A, void up() kag void loop()
9. void set() kaz void setup()
A. void setup () kag void looping()
4. void setup() wag void loop()
3. fleridu Loop() Fafnsvheuuuule
. euLULINseUseLiawmannLIaT
9. FULUUILTOU 5 A
A, YOULUUILSEU 10 A
9 uIULUUILSeU 15 S
4. A& if...else Miitormuaieulunisvauredusunsuagnsls
. tdeuludussdihesls Sndudelivheyls

9. ldaunsaviezlsladnuwan

|

A, oeuluduasslvviezls

1 odeulududialivinezls
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5. fansyymeAdinAEns Ussneuniy
N+ (Un),- (@), * (A &), / (119) hag % (M3toLe)
U+ (UIN)- (@), * (7 ), / (M9) uag % (Mo
A, * (@A), / (119) kg % (MNILLFY)
1.+ (UIn),- (av), wag % (M9LBLAY)

6. fnsziinszaudn AND lddygdnualla

. &&
9. AND
A kA
L&

7. fnsziisziudn OR lddyydnwalln

.|
v

Gl
A, %IY
3. OR

Yo

8. Aasszauln Exclusive OR Tddyeyanwalle

A A
v S
A f
3. oo

9. Thennsainiw C willpaay (semicolon ) lavinviniile

'
[

A, g ULIIINAUANE

'
[

9. MToundsinsumd
A THTeundeinauds
9 TToundainfiudds

10. fhwdsusennauneiaune
A, long lfufivieaus 2 lus
5. float Wlufimaeaus 2 Tud
A, long MWiufimheausi 4 lud

1. float Tgiuinreaudn 4 Tus

o
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wueh 3

TAseas19luswnsUYad Arduino

Tunseulusunsudnsuuesa Arduino azfeadaulusinsulagldn1wives Arduino (Arduino
Programming Language) §36nnw1ve4 Arduino ftieleinugesalusiindde Wiring inimuise n1w
999 Arduino wuslaidu 2 dundne

1. Tnssadnaniw (Structure) fudswazansd

2. lsridu (Function)

12 a

AW1989 Arduino 1BIMIUNTEY C/C++ F01ananlanslsulusunsudmsu Arduino
(@afsrudeunsn Arduino) ARensieulsunsuniw C Tnedenldiladdunaglausi3aims Arduino 14
w3l Seasmnuaginligilddaifwlilnsroulnsaae fegrdndaannsadoulsunsa
Foendld Tuunilazesuneidlaseadrslusunsuves Arduino uisldifugesaiuie void setup() way void
loop()

Taeilerdu setup)  dlolsunsuvirauazsidvesilasduiifiesnfaion WWlunssmuad
SusureanisiaudmLilaidy loop() Wudiurnuluswnsuagyidduilanddudeieatunasaan
Tagunfldrmualnuanshauessingg Myuansiemsuuueynsy “av

d1v94 loop() LUlARTUSUATLAYAIL LWy BrumBuwn Uszinana damuedws va lagdu
SvunAnsuY Wusulsisdeadeufidiuivedusunsunouefaileidu uonsndudfosiiled

v a ¢ 1 Y = ¢ & 1%
AINUN Laﬂ—l‘ﬁﬁy SUB\W]’JLLUiLLﬁ%‘U@WQﬂ%Uﬂﬂ%Qﬂ@]@Q

3.1 dauvasleidu setup()
lertutlasdouiidnduveddusunsy vouslelusunsusuduiosnduion Wiitefuuarves
Fuuslnuanisinuvessne Bududentdlauss wan
fao8edl 3.1
int buttonPin = 13;
void setup()
{
Serial.begin(9600);
pinMode(buttonPin, INPUT);
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void loop()
{
if (digitalRead(buttonPin) == HIGH)
Serial.printin(H');
else
Serial.println('LY);
delay(1000);

}
Turauzlusunsuniw C unsgruidauuu AVR GCC ({Julusunsuniwn C 9l4 C aoulwiaos

WU GCC dmdulilasnoulnsaaes AVR) axideuls fail
int main(void)
{
init();
setup();
for (;;)
loop();

return ;

3.2 daurasieridu loop()
ndnTideuileddu setup() fifnunansudurediusunsuuds daudnunfedleidy loop() dadl
MeheuRssNde Aovhaumnuilsituiudeiomasanal meluiladduasilusunsuvesdldifiesu
Aanmesn Uszananaudidaoidnmesnuingg emuaunsvinnuresussa
fatnedi 3.2
int buttonPin = 13;
// setup initializes eerial and the button pin
void setup()
{
Serial.begin(9600);
pinMode(buttonPin, INPUT);
}
// loop checks the button pin each time,
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// and will send serial if it is pressed

void loop()
{
if (digitalRead(buttonPin) == HIGH)
Serial.printin('H');
else
Serial.println('LY);
delay(1000);
}

Tsunsuvhauuluileddu loop() masaan ndsarnyieuluileddy setupl) %aqﬂié"jwﬁﬁ%’u
setup() Aedhusiuvedlusunsuildlunisusznia viesearnisialuneududuiney luvas i
loop() Wuaiioudumesiusunsundndideviurauegdeiswmasniat sgaslsnuluuiadusunsy
onafiiavnzaruvesileitu setup) wasluififleddu loop) Aly Tuuansinlusunsuiugdosnisiednis
e veermueliiinsiheuiissesmtesouiior udrumsvheusiu

3.2.1 Ad if

Tvaaeuiiormuniteulunisvinuestsunsy wuddunsilasnnindiidvualy ezl
vherlslasfisunuunadeudsd

if (somevariable > 50)
{

// do something Here
}

MlUTLNTUALNAFDUINNIEINUT someVariable HA1unnan 50 wiseld arlalivinesls anlaladln
Fumsieudni mshauesdidiissneseudeuliideulunismmnerndu Sdeuluduaioi
muddfiideulurndunm drdeulududedunisiieudnily duvesnisnageuiioulai
douegaeluradu asfedldfnsginiouiiousag dail

x ==y (X WU )

x 1=y (x laiwinAu y)

X <y (x 498N y)

x >y (x 11NN y)

X <=y (x Uo8ANUIBNIAY y)
X >=y (X YINAIIDYINNU y)

wadedmsunisleuldswnsulunisiSeuiieusndsiy [snsein == (W if (x==10)) %y
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Foufndu = (W if (x=10)) Adsideuisluwuuiiaesd vhldnanisnageuduadaeaue waviioniud
Fd x dewvidu 10 ¥ildnsvineuvesusunsuiadeulUlidunudisinuald seunsoldmds
if luddmuaunisusnidumsveslusunsulagldmds if. .else

3.2.2 A8 if...else

Tanaaeuiiommuaioulunisviaurestusunsulduinnindds if sssuan Tnsaunsanivuale

4 a =3

Mideuluduatelyivihesls dndudialiviesls WudAduwaueusdoniienulddesndt 500 Tvin
o¥ls fannnniwdewhiu 500 Tivindnagne axdeumdsldsed
Fetnsil 3.3

if (pinFivelnput < 500)

{
// do thing A

}

else

{
// do thing B

}

'
v o

ndsfds else  amnsamusefds it dwfunismaaeudus vildsuuuuddainanedy
if..else...if Wumsnaaoudeulusey Weaiduasdimimuiidesnsihedsioldil
faginedl 3.4
if (pinFivelnput < 500)
{
// do Thing A
}
else if (pinFivelnput >= 1000)
{
// do Thing B
}
else
{
// do Thing C

}
NAIAAS else @UITANNUAIBANES if LALLTINAINUIU (@1UN5OLIANAY switch case WNUAIAS

o
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if...else...if & niunisageuRsulrdnuiing 1) Weldads if..else uddasimuamIdmagoull
o A ¥ o D o o o o
nsafudeulalagas lvviherlslaglimvuaiiands else dgaving
3.2.3 A4 for()
Adsilldiiedsliidsogngluindutnnings for fin1siaugiunudiuiuseundenis
o S

mdtiiiselevdunndmiunmsinulagfde ety waznsivdnuiuseureinisiauintuey 1o

'
v v a1 1

fuduusezisdlunisiivasaumfisuailaainvidunsnuweurdenvaieq v Mdvungavuneioaiy

1%
=]

sULUUYRIAA for() uuslsl 3 duded
for (initialization; condition; increment)
{
//statement(s);
}
Budushg initialization T musrEufuressuUsmuaunsuseulumshauuiazseu
9xneaeu condition adeuludusiwvhmumdsluindudnn waufiuvseanmsuUsnufidsiu
increment udmaaouieuludn isnsuninteuluduie
faagefl 3.5
for (int i=1; i <= 8; i++)
{

// statement using the value i
}

AAs for ¥aan1¥ C BAngunIANds for VoI wIPRuNABsu Y TuaunsaasiuuedIunTe

'
o w

Wanuduvesids for 1 egnslsinmuddeiieilnaoy uonantuduimdnie Cor AffuUsilyl
Aedesundeouludiunes initialization condition waz increment va3r&s for ¢

3.2.4 f&9 switch-case

Tgnmasuiiouludfiormuanisiauveslusunsy drulsiinaaeunsstudeulalad iy
aufisualinsiimes

var fudsiidesnsnageuiinsaiuitoulaln

default drlsinsefuidoululaias Iivimdwiaried

break Hudnddyunnldidouetine case sieq Wonudeulvtuudrmusdsinauds 1
VANV UDIAAY

switch-case 8duTeu break Wonudeulvvhamudeuluudlusunsuazvhaunudeuledely

d‘ ] o o
LIDYE) IUNINIEWUAEN break

5%
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faenedl 3.6
switch (var)
{
case 1:

//do something when var == 1
break;
case 2:

//do something when var == 2
break;
default:

// if nothing else matches, do the default
}

3.2.5 Ada while

'
o o

) o o o N a @ 1 ' = oA a o [
LUUﬂWﬁQ’)H’i@UIﬂUQ%VI’]ﬂ’]ﬁQﬂL“U‘FJ‘LISLU'NLﬁ‘U‘UﬂﬂWE]EJ’NG]EJLuE]\‘i ﬁ]ummaum%uﬁlmuawaa

|
o v o ¥ a

Ada while() aziluiia Adeilivignagdeadinswasuwlasasudsilinegou TaadnisiiuaAsiwds
A oA | ' ' kY] 19 Y v v v | I a & A <
wedneuluneuen wuswaAandnTaduldeuTesumlivganiseual davuuldeululuiniures
while() {uasewmanniial vilidnds while vnouuseuluies i3 sULuuAmd 9
while(expression)
{
// statement(s)
}
a I-4 . I3 o W A A a
W1913Lma3 expression (umdmageuieuly (nwseiin)

A8 3.7

var = 0;
while(var < 200)
{

// do something repetitive 200 times

var++; }

o
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3.3 UVBIAINTTIINIAUAAIEAS
Usenauemigdingeyin 5 fafe + (UIN),- (AU), * (A &), / (1113) kag % (Msione)
3.3.1 AINTTINAUAAIEAS
UIN AU A kazn1s [IMIAINATIN Has19 HaRM WaTKANIT ANveignnseyinaesitlagly
ﬁﬂmauﬁﬂizLﬂmmqﬁ’uéfngﬂﬂizﬁwﬁ”’qaaaéfq Wy 9/a Wdmeuwindu 2 Wesannia 9 uag 4 1ududs
s (nt) wenandinseyhmadaeansenaviliiinlenedinas (overflow) Snadnsilad
sunlvgiuninazausadiulusudsussanmiy 5’1@7’;171@nagﬁwmwizmmﬁ’umaé’wéﬁiﬁ WU 9/4 = 2
39 9/4.0 = 2.25
sUnUUAdq
result = valuel + value2;
result = valuel - value2;
result = valuel * value2;
result = valuel / valuez;
w1518Lna35
valuel : WuAwessudsndemasiilan
value2: \furvasfulsviiornad Taq

f28199 3.8

y=y+3
X=X-T,
i=j*6;
r=r/5;

wadaa msunNsUsUTUSUNSU

o Genvuiavesiuusilngwedwiufuamadnsiunnfianuesnisiiun

o Fowsuinimlafulsitivasiinsiugiandu wavaunduedasls shegramu (01U 1)
e (01U -32768)

o dmsunisianafidesnisiavdnlildiuususzian float wilwszSemaay wusuusilauin
Tuay Arnalad

o 1dnszii cast 1w (intmyfloat Tumsdsuusznnvesiaulstias s ilusunsuiey
3.3.2 AN % W50 LAY
Tdmanauiildvasnismsiavsiuiudiy 2 f fanssvhmsienavldannsaldnutusus

Nty (float)

gULL‘UUﬁ’]ﬂuﬂ result = valuel % value2;

5%
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wsdmas  valuel - Wuiuususean byte,char,int %58 long
value2 - usuususeinn byte, char,int %38 long

wafldlaainnsmsanaviusudiy udeyarinaudwouds
faeneit 3.9

x=7%5;//x now contains 2

X =9%5; // x now contains 4

x =5% 5; // x now contains 0

x =4 % 5; // x now contains 4
fhnsevhmaenawildussTeninnlunuiigesnmslivenisalAnt ufedsnaniiaiiaue

vizelivilimieanus fiuduysesss dan1sdeandu (Roll Over)

fagneit 3.10
// check a sensor every 10 times through a loop

void setup()

{

i++;

if (i % 10) == 0)

{

x = analogRead(sensPin); // read sensor every ten times through loop

}

}
// setup a buffer that averages the last five samples of a sensor

int senVal[5]; // create an array for sensor data

int i, j; // counter variables

long average; // variable to store average

void loop()
{

// input sensor data into oldest memory slot
senVal[(i++) % 5] = analogRead(sensPin);
average = (;
for (j=0; j<5; j++)

{

o
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average += sensVal[jl; // add samples

}

average = average / 5; // divide by total
}

3.4 dauvasfansevindIsuiisu
Tisznauiudds if) uae while() evadeudoulunseiUseuiiumdulsaneg Tnsanideududined
ognelueiomne (
x ==y (x WU y)
x =y (x Wi v y)
X <y (x Uo8niy)
X >y (x 110N y)
X <=y (X POV y)
X >=y (x 4INAIIDYINNU y)
THlunsieuifiouvesids if) 51 3 ffe &8, || uag !
3.4.1 && (M39n2 waz)

(%
Y

Tandursadlenanaufoudsuisaosiaduaieieg
fagnail 3.1
if (x>0 &&x < 5)
{
/...
}

e duasadle x 11N 0 waztesni1 5 He1 18 9 4)

3.4.2 || (W53 %30)

(%
Y

TrdussadenansFeudiounui ffudsladustdeidusoig
fagnail 3.12

if (x> 0]y > 0)

{ 7.

}naduasadio x w3e v fawnnnai 0
3.4.3 | (Idndunalunseiudam)

Tranduasadlonanisisouiisudumia
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fagnedi 3.13
if (1x)
{// ..
} atfuazedn x Wuia (wu 6 x = 0 Tinanduais)
3.4.4 49A255339
sz¥adesnsdonluswnsy drdesnisidiinseriingsng wasdondewaisanuneg && draudey
Ju & andusinszr waysedudnsufulsdsinaiivanmatuiulunisldnssne wielmdeudu |
@ansaessinty) Sndoudy | @adeiiien) wwnneienssimioseaulntuiuussansesih NOT
szauln (~) azwansnsndandunalidunseinu () Wdenldlignies
fatnedi 3.14
if (@ >= 10 && a <= 20){}
// true if a is between 10 and 20

3.5 dauvasfanszinszauln

fnsyiiszaulnazinvesiandsunuszuana Tusylesdlunmsundamaunisfsulusun sy
Ievannuanesnsesi sedureaniw C @ssauds Arduino) &1 6 Faldun

& (bitwise AND)

| (OR)

A (Exclusive OR)

~ (NOT)

<< (Foudnlumau)
>> (Aoudalumade)

3.5.1 fianszinszaudn AND (&)

s AND Tusedudnveaniu C Weuldlasld & niailnedondouseninainad viefuusi
Fuardrnudy nsieuasidoyausias Tnveasuusisansiunnsgyimisassnguay (AND) lasd
At drduwevsassiaudy “17 ﬂy’q@j ey “17 nsdBugedinmdu “0” ﬁﬂﬁaashwialmﬁumsa
Tﬁﬁjﬂméf’amw‘iWMLm%ﬂ

001 1 Operandl
010 1 Operand?2

0 0 0 1 Returned result

v a

Tu Arduino fwUsUsean int azdvunn 16 Om feudialtfInszyinseauds AND 92150589

o
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n3snzuazniontuiudeyans 16 On fuesndluduvedlusunsusioluil
Fpg1edl 3.15
inta =92;// in binary: 0000000001011100
int b = 101; // in binary: 0000000001100101
intc=a&hb;// result: 0000000001000100
// or 68 in decimal.
lushegaiasiindoyaris 16 Snvawiiuys a wag b 1NTEININTING AND UdHAENEALE
713 16 Taluifiuisauds ¢ Faldrndu 01000100 Tuavguaesvideniiu 68 g1udu
fouldfnsevhszdudn AND Wledendeyadniidosnis (eradunisdnvienarsdn andaus
int Famsideniitesunsdnidazidendt masking
3.5.2 fansgnseaudn OR (|)
mdsseiudn OR vesn1w C Weuldlasldindomune | vl Tnedondousenineiinay wie
fauUshduavsiuauiin nsinuarindeyaudagSavosdnusiaaeaiauinsgiinensine

SNaa

w39 (OR) lneiingasll drdunadilasnianionsassindu “17 widnmdu “17 nsdifdunadu “0”
e inadadu “0” degwialuil
0011 Operandl

010 1 Operand2

011 1 Returned result
faeneii 3.16
druvaslusinsunananisldiinszviszauin OR
inta =92;// in binary: 0000000001011100
int b = 101; // in binary: 0000000001100101
intc=a|b;// result: 0000000001111101
// or 125 in decimal.
fagnedi 3.17
Wswnsuwanansléidnsevisedudn AND uaz OR fegrsauiildiinssisedudn AND way
OR 1Huauilusunsuwedifonin Read-Modify-Write on a port dwiululasaeulnsaiass 8 On Andl
sruniedouludimesadivunn 8 dn Fauansrndunaiivnia 8 91 nisdeumludmesnazifounads
Fealéate 8 Tn

=

fuUste PORTD tumiildunuaniuzyesinaneaniieas 0,1,2,3,4,5,6,7 61usladandu

1 vinlvndudaraednidu HIGH desinualdainesaiugitaumduiendnasiad1ds pinMode()

5%
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Aatuiiuuaaild PORTD = B00110001 Adasiaen1slien 2, 3 uaz 7 10w HIGH lunsdllludoadasu
AIENUEYDIYY 0 waz 1 FeunAuaiasaniseas Arduino Tdlunisdeanswuveynsy dluasuauae
NIENUABNITAOAITUULBUNTY

danassudmsuluswnsutussil

® §1up191n PORTD umanaianzdnidesnisaiuay (9imnseviuuudn AND)

o 1

e 1id1 PORTD fuAlvanndssusnsuiumdniidesnisenuau (dinsgyiuuula OR)
Faioudulusunsals weil
int i; // counter variable
int j;
void setup()
{
DDRD = DDRD | B11111100;
// set direction bits for pins 2 to 7,
// leave 0 and 1 untouched (xx | 00 == xx)
// same as pinMode(pin,OUTPUT) for pins 2 to 7
Serial.begin(9600);
}
void loop()
{
for (i=0; i<64; i++)
{
PORTD = PORTD & B0O0000011;
// clear out bits 2 - 7, leave pins 0
// and 1 untouched (xx & 11 == xx)
j=(i<<2)
// shift variable up to pins 2 - 7
// to avoid pins 0 and 1
PORTD = PORTD | j;
// combine the port information with
// the new information for LED pins
Serial.printin(PORTD, BIN);
// debug to show masking
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delay(100);

1}
3.5.3 fdasesudn Exclusive OR (A)

Wulaweswmasimunliroslaldluniwl C/Cr+ fansziinseauin exclusive OR (158 XOR) 9

YY)

Weulnglddydnwaliniosung A dansyyinildnisiaulnaiAesiudansgyinszdudn OR waAReAUWLED

[

Sunau “1” mgagliodnmdu “0” wansnisvinauladil

0011 Operandl
0101 Operand2
0110 Returned result

v A

= ' val 1 1w [ v a 4 & ) « 9 = a & J
Wi@ﬂﬁ']’ﬂﬂ@ﬂE)EJN’J’]WJﬂi%VI'ﬁ%ﬂ‘U“UG] XOR Q%IML@WW‘V\!ML‘UU 0 LUDBUNAVINEBDINIUAN
= o v ¢ & w4y A a v SN v
bAUBUNU LLaZSLﬁLE]']GW\!G]LUU 1 Luaauwmmaawmmmu

f28199 3.18

int x = 12; // binary: 1100
inty = 10; // binary: 1010
intz=x"y; / / binary: 0110, or decimal 6

fansyyirszaula XOR aylduinlunsaduamiuralnvesdifauds int wunduain “0” W “1”
wsenaduan”1” Wu “0”
SloldFanserhsedutn XOR d18aves mask Hu “17 vilsdndugnaduan 61 mask el
“17 Smuilraain shegsolliiulusunsuuaninsddlienianea 50i5) finsnduasinmaenan
fagnsdi 3.19
/ / Blink_Pin_5
/ / demo for Exclusive OR
void setup ()
{
DDRD = DDRD | B0O0100000;
/ / set digital pin five as OUTPUT
Serial. begin (9600);
}
void loop ()
{
PORTD = PORTD A BO0100000;
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/ / invert bit 5 (digital pin 5),

/ / leave others untouched
delay (100);
}

3.5.4 fianseiinszaudn NOT (~)

2 s

fnshsedudin NOT audeulaglddydnvalindomng ~ Fnsevhiagldfufgnnassiufios
fdeafiogunile Tnemsadudayndalidanseiudinde 910 707 “17 uazain “17 1u 0”7 &
ABENg

01 Operand1

10 ~ Operandl

inta=103; // binary: 0000000001100111

intb= ~a; //binary: 1111111110011000

)

lonsgyiudawilsisiuys b fia -104 (gwav) Fedmevillafinay esnndnifauddnygegn
(Bndnesioan) vosiauds int Suludmudsidiauduuinyieay faudy 17 uaneiaiilddinay tae
Tupoulnsaeesazfumiauiuinuazay AUTEUUYABUNALIUA (2's complement)

m3nszrusznafands int Feflauminemiieudunisusznasainusifu signed int Foesed
Aol Tzinaula

3.5.5 Adadoudnlumadine (<<) uasidoudnlumeen >)

Tuniwn C/C++ Tdnsevindaudnluniesdng <<

3.6 lag1nsalnnen C / C++ ¥89 Arduino

3.6.1 willpaau - semicolon ;

T Teundsinaumds

fi79819 3.23

inta = 13;

UssiaRdiaudeudavhemeilaaeu sxviliulalusunsulii Tnefudsnwonazuis
Tnsud inuedesmnewilaaeu veududunisianaindug uviensdiinsiadevussinfiudsinia
nsiananudslinuiin Irnsieaeuussvinneuntdiiu

3.6.2 29aulnni - curly brace { }

5 & = &, ] ° a = v 1 ° 1 o Y] Yo a
LASDINHNELaUUNN Lﬂumumﬂiy%mmww I@ﬂuﬂqﬂfﬁ\‘ﬂu@qﬂmquﬁuﬂ ﬁsqﬁﬂﬂqmﬁUﬁUIVﬂUN

Y

Susuindutnnide { wzdendaunmudeinautnnia 3 dieaue wieiliieninnududensug
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lugeduis Arduino IDE lEgulusknsuaziiainuanuisalun1sngiaaounIsAIVATELATRININNY
AUl IARANTIIIEY FuansLduTinge
dnsulusunsuasiioluml warluswnsuuasdneainatwl BASIC wWuniwn C sinazduaudunis

1P amune0aU winasawaasaamunetnntadineulaiuAids RETURN 484 Subroutine (function)

P3aWNUANES ENDIF TunsiUSeusiieu waswnuAndd NEXT 999A1899u58U FOR

Y Y

dewniinmsliaduinnlsvarnats faiudedeinisifoumdiidedddiniommneindu e
Fenaduidaudlideuniemnendulniui daundsresiazt Enter lusgninaaiaamnglady
dietuussvinlel ududoumdsiidosns dwildmuthadurauduuuey

dmvanduilinsugviliiAnRanainnouneslnidlusunsy dudulusunsuvuialvg sz iinald
o0 Mumisieguaaadesmnelcuduniarfazinasganndehensalvesnwaeuiiames n1sie
muminadullfismiuseaesussiniliiisunsuiauinly

Audedildaadudnm

ey (Function)

void myfunction (datatype argument)

{
statements (s)
}

Ardeusau (loops)

while (boolean expression)
{
statement (s)
}
do
{
statement  (s)
}
while (boolean expression);
for (initialisation; termination condition; incrementing expr)
{
statement (s)

}
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fdmagauiiauly (condition)
If (boolean expression)
{
statement (s)
}
else if (boolean expression)
{

statement (s)

else
{
statement (s)
}
3.6.3 MUNYWIAUITNAAYIASAANGUTINN // Uas / * ... */

Hudruvedlusunsuigli@euiudninlusunsusihauedasls Tngduiiduvemaaslign
aoulnd laithluuszanana fusglovinndmivnisesaaoulsunsuaiendmieldudsliiien
funudoyaradunTuisTindlivherls Fmnemaniw C 8 2 Ussanie

(1) ManewnusTInfed WeuaTesaay / 2 fuussvin
(2) MuneWgMaNeuTsIe ouiAseangalay / giunendu * aseudernuidumnewms 1y

/* blabla */

3.6.4 # define

17 [l
A I

Humdildaunn lunismmuaainsdilidulusunsy Tunisiinuaaiasiilalaudesiud
wiheausweddulasreulnsaaedurednls Wedwuneunlanis aeulniaesazunuiidisnys
Formnumeadismuald Tu Arduino a1 # define msafunte C

Uy

# define constantName value
ot AuAS eIy #

faageil 3-24

# define ledpin 3

Jumsimualisauds ledpin wihduAad 3

o
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WwadAamsUNSIREUTUSUNSY
emds # define Tddasfiiadosmunailaaou dldiAundiaineulndlusunsuazsuiainie
nsRanaaluussinen il
3.6.5. # include
T ulnddug Whiulidiusunsundnnew wddvhnisreulndluswnsy
sULUUANES
# include <file>
# include “file”
faagnedl 3.25
# include <stdio.h>
# include “lcd.h”
UssTiansnazdlmiSenlng stdioh wsufulndlusunsundn Tnsdumlidaindiumisfiiu
dssuues Arduino Tnsunduliidunasgiumieudu Arduino
Us3Tindt 2 delisanlang ledh wsudulnslusunsundn Tnsmlndansumisvasingaen C
UndidlnlaTiglfasatues
Tunsudlalusunsulu Arduino ffeuurtivin sgudlaussinduitud Iinussieifudumnemg

Aoua LN LUswAsUlUUITIRTUY

3.7 AuUs

o YY) o A o =4 P I3 v 1 | oA Y
fuusidudisnusnanedag Advustululsunsuiieldlunisiiuadoyasiegdu Arneiuls

[

PRIy Tireedfurmesauousdenyes Arduino fuUsinaneussunndil
3.7.1 char : AUSUTLLANAIDNUTE
Husuusiifiawn 1lud 68 Tn) Tileriuadsnes ﬁaé’ﬂwﬂumm%%L%&Juagim%wma
Fadaifiontu ‘A’ @wmudernuiivsznouainidnusvarsdudeusotuasideusgluiniaamned
waUnAU “ABC”) anunsadansyvmsadinmansiussnuslalunsdazihasia ASC vosdshusu
T ‘A’ +1 iy 66 wesnarsia ASCIl vaaiishus A Wiy 65
sULUUAAS
charsign ="'
W1513Lne3
char var = ‘x’;
var  feveusssiuusussian char iReenIs

X AaANdInNIsAualrusuds Tuntidussnuysniad
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3.7.2 byte : faudsuszianiiay 8 Inuse 1 lud
fuds byte MiAuAmmaveun 8 O danldan 0 - 255
faagnafi 3.26
byte b = B10010111; // “B” is the binary formatter (151 decimal)
3.7.3 int : AUUsUSIANAAVITUIULAY
0970 interger Fauvatnardnamiy int \uiudsiugudmiuiuinay dudsmid
wun 2 ludlduailaann -32,768 @ 1 32,767 lunisifuadiiasinau %‘l%’mwﬁﬂﬁf%aﬂdm”ﬂawaLuufﬁ
(2’s complement) Tngeanuisiiazienindudneiesmnenie sign bit il “17 uansirdrdnay
Tu Arduino sgdansusavdnauliies shlhAdudsludsualdedagnies egnslsAnuilenh
fuavmdnauilu@eudaluman (>>) axiilymidesdwosiaaiiianain
sULUUANES
int var = val;
WINDS
var floteresiuusussnn int fideanis
val ferndisasnisrimualiiudiuys
fated 3.27
int ledPin = 31;
wiadadwsunisiisulusunsy
FomudsiannniidgagaiAuld aziinnns “Gundu” (Roll Oven) Tudsrsandiiulsiuay
lefiatiosnidvhaniliuld axdundulussangean dhogwielud
fatnedi 3.28
int x
X = -32,768;
X =X - 1; // x now contains 32,767
// - rolls over in neg. direction
X = 32,767,
X =X+ 1; // x now contains -32,768 - rolls over
3.7.4 unsigned int : é‘f'al,uJ'siJ'izmwLaﬂﬁmqutﬁu‘lﬁjﬁmﬂ%muw
fudsUssamindnetusauys int aseildmbearus 2 lus udesfivavsunduuaniaei
A1 0 14 65,535
sULUUANES

unsigned int var = val;

o
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RERET G

var fadeuesduys int idesnis

val ferfigaansimusliiusuys
faagnefl 3.29

unsigned int ledPin = 31,
WwadaamsUNsREUTUSUNSH
Fomudsiaunnnitagegnazdunduludvingn wazillefidfosnitdianazdunduiduen

GNGLERANZPRERN

faagedl 3.30

unsigned int x

x = 0;

X = x - 1; // x now contains 65535

// - rolls over in neg direction
x =X+ 1; // x now contains 0 - rolls over
3.7.5 long : AuUsUsEMavIuIULAY 32 On
Husuusifvaavdnoudy fveremnuqiinaindauus int Tnefuds long nilaAudiui
wiheaud 32 On (@ lud) Wuaileann -2,147,483,648 fia 2,147,483,647
sULUUAAS
long var = val;
TRERETTOE
var fafievassuds long fidoenis
val farnfisasnisimualiiugauys
fagedi 3.31
long time;
void setup()
{
Serial.begin(9600);
}
void loop()
{
Serial.print("Time: ");

time = millis();
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Serial.println(time); //prints time since program started
delay(1000); // wait a second so as not to send massive amounts of data
}
3.7.6 unsigned long : fanUsUszmaviruiuiiy 32 §a wuulifaeSasune
Hushudsifuaravsiuuiuuin fulsuissiiuiuiivdisanud 32 Ja @ lud) Buaild
970 0 9 9 4,294,967,295
sULUUANAS
unsigned long var = val,
W1518Lne3
var Aotevediiuys unsigned long fidpanis
val forfigaansimualiiusans
faogned 3.32
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
}
3.7.7 float : AuUsUszLANLaUNALYY
Juiuusdmiufivaiaaiion deuldifumdyyianeusdonvieriiseriio fuusuuui
Wualsazideanindiwds int Taatiualatugae 3.4028235 x 1038 & 9 -3.4028235 x 1038 fauUs
wilsaglduiiniaennust 32 On (@ lud) lunseumedinaansiufauls float asdndnnisen
WaasiLls int Sriuneneuraniasanismulniuiiuls float wWuluddnuseuiivhaugeniny
S1g9an
drnsuiladdunisafidesududiegiann Tsunsuwesursauazyinsulassaunadels

Wutavinuiutfuney wardsduranialivinaula$idu aziulalinnisiuiuefinaiansuaaia

o

il 3 lassai1alusunsuves Arduino Seuisedlagagiung 9ind



wnansusenaunsaswiv lulasaeulnsaassiUoanu

floating point axfinsldsuunndmiumsiuinsdeyansvanaeusniduiiawmaion Jemag
Anwsyuulalasroulnsaaesinazuesiiuld
sULUUANES
float var = val;
W1513Lna3
var fatevesduys float fidesnis
val famiidasnissmusliiusuds
faageil 3.33
float myfloat;
float sensorCalbrate = 1.117,
faodnedi 3.34
int x;
inty;
float z;
x=1;

x/ 2;//y now contains 0,

y

// integers can’t hold fractions
z = (float)x / 2.0;
// z now contains .5
// (you have to use 2.0, not 2)
Tudladdu serialprintin) vean1sdsnduUsludamesmeunsy azdafuaumumadonoonls
wideiduavduauiy ddesnsifiuauazdesliimfudsgaie 10 snfidsinaqauiifeanis
3.7.8 double : AuUsUsENNAINALBUANNAZLDUAFDILNN
HusuusmadleuanuaziBenaoayin Svuin 8 lud engeaniiivldfe 1.7976931308623157 x
10308 T Arduino Susanusvuasin Seldfenldsulsussnni
3.7.9 string : AuUsUszandanay
Husuusfudonny dddunw C arlenuluezisdvesiuususzwnm char
faagnefi 3.35 Fapgnan1susznARILUsERS
char Str1[15];
char Str2[8] = {*a’,r’,*d’,"u’,"I",'n’, 0’}
char Str3[8] = {‘a’,‘r’,*d’,‘u’,’,’n’, ‘0’,)\0'};

char Strd[ ] = “arduino”;
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char Str5[8] = “arduino”;
char Str6[15] = “arduino”;

o Str1 Wunsuszniasulsansalaslulamiruaaisudy

®  Sir2 Usymasuusansansaumvuaelinudenuiiaziiones 3ndlegenaulnians

Ll null character Toitog

®  Str3 Usen A LUIARSINSauMRUAAN LN UL ANNTIaLfI9 NS INA9819ANAT null

String 194

o Strd UssmaduUsansermouimupamuushuassmungdmn andegalilamun

YupMmILUIAaUl AT XANUATUIATALDINILTIUIUAISNYS + 1 115U null string

e str5 UsznmadiudsansamieumruadiulslunIsaaneming 31nfeg1anesimuauug

AU

® St Ussmasudsanss Tnefuusnunadiel dmsudeoaruduiieninnnid

3.7.10 maviufsnesudeitaudeny (null termination)

Tufuusanieeanmd dmualidsnusaariedusudinisaudonnu (null string) Jsiife
Fadnws \0 Tunsimuavuiavesiuys (Fluandumaen) azdesfmualivinfudnauddnes+ 1
Felusauds str2 wag Str3 lufegneil 3.35 iteAu Arduino fifdnws 7 ¢ TunsuszniafuUsdes
sz (8] TumsusemaduUsanss Feafiofiuiidmiufuisnundsinnudonny fastuaeylnians
wudadouinAnnsiionan luseened 3.35 fuds Strl wag Stré 1utemuildgean 14 fdhws

3.7.11 iWawnemyalinfiuazaasiin

Unfudazimuaduusanisnieluindeamngdime 19y "Abc dmiuiulsiadnus (char)
wimuameluesomnefyadafed A

3.7.12 Aquusesisd (array)

fudsezisdidusudsnanesi fgnifiusmeglusiuusteifentu lassrefsiuusudazfme
vanelausiiTeuogluiaduavasy fudsessdues Arduino axénsdsmuniw C fudsesisdenaas
Fudou uilduafiulsozisdagaineasnsalunsaun

Mag1en1susenIALUaLLsE

int mylints [6];

int myPins [ ] = {2, 4, 8, 3, 6};

int mySensVals [6] = {2, 4, -8, 3, 2};

char message [6] = “hello”;
is1enansausenemnlsesisdlalasdalaimuunainesiauls myints Tusauds myPins azUsenia

fuUsastsdlagliseyruin Faildlieussnmadiudsudinuuaamiuil elineulmasstuii daudsi

o
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[J 1

aunTnAfwazivuaATlagneas

VNeNgAaIN5aUTENIARILUTL A MTUATUIAYEIAILUTORLTAIAILUST mySersvals Tunns
Uszneoztsduaddinls char eAaaieNdnsuAUAITSNEIKAIINAUTANLME

A5 EUAILUTBLLSE

v

nsldusulsezisdiildlaonisiun@esiuds nieuduszyardviinisluasesmuieandy

[

s AduivessnulsezisdBududienn 0 fuiurwasiauys mySensvals Slengad
mySensVals [0] == 2, mySensVals [1] == 4, “18%
nsAUAAT N UMIWUSe%L5E
mySensVals [0] = 10;
NS ENANENNTINYBIRILUTOLLSE
x = mySensVals [4];
wadlan1seulusunsufiontuiauusozsd

[

TunsSenldAanInueasiuwlsazisd Aa5eI198191909AIIBAUTLAUNAIUA WUUTENFAS

¥ =

wUs int x [3] fuUsH 3 67 Ao x [0], x [1] kA x [2] 8191989 x [3] 22t TUN1591UA1IINNUILAINUTITS

a

AuualAldauegnadu Amneulsaziinnain

IS 1 Yoo v & o d‘ a ! o 14 o [ o b=}
n1sWeuAlviudlUsesdfmAunInmualy 81aviilusunsuwesd (Mgan1svine) vie

auiadieuly

L3

A15DIUNIDLVYUAMNUAIATLVDIAIUTBLLSE

L%

T MlAAaUn @oRanain) Ae1nNApnNISAUNN
22158 WazANE9IUIBU for

Taevhlusnasnumsidauiusasisgnielumds for Ingldasnudstusoumds for Luaaeil

Yaamulsostsd AsiegemsiniaAauBnusaviivesiiuusezisdiuneinoynsy idsuluswnsy

[
v A

PNU
int i;
for(i=0;1<51=1+1)
{
Serial.printtn (myPins [i] );
}

iegllsunsuasanislidauiudsesisdnauysal glalusiegnsluide Tutorials Tuiuled

www.arduino.cc

5%

il 3 lassaralusunsuves Arduino Souisedlagagriuneg g3nY


http://www.arduino.cc/

wnasuseneunsasudniulasreulnsaassiUa iy

3.8 YDULUAYDIAINYT
Fuusluny C ldlu Arduino axflauauiAfiienin “veulunuasiiuUs” (scope) Faunnsing
9INAw BASIC Fadhuusyndiianiuzvinfieniumunie iduiuy global
3.8.1 fianUslamraauazlnavaa
fuvsuuulnauea (global variable) WWushudsiynilerdululusunsuidn Tnedessznainds
uenileitu dmiusudsuuulanoavdesuusiiesiu Wumuusivssnmasudsegaelueieamane
Jdudnnvesiladduy LLazfi:'%'ﬂLawmwimaﬁluﬂaﬁ%uﬁ?u
slelusunsuBduflvunslvauardudounnniu msldsuls Taneasziivsylemiunn Wesanuula
Iniluaitsituduriniuiiannseldusiuds Tetestunisifanisianaimdleilsiduinisudlod
wsldnulnefleitudu
fagnsii 3.36
int PWMval; // any function will see this variable
void setup () {
// ...
}
void loop () {
inti; // “I” is only “visible” inside of “loop”
float f; // “f” is only “visible” inside of “loop”
}
3.8.2 AuUsauARN (static)
Furanu (Keyword) fldmeuuss medudsiifvoumaldnuuameluitadduminiu Tnesisain
shudslaneansafiduusuuulanentzgnasauarauivnnasefiFenldiladdy dmsufuds aundnide
aumw‘hmumaqﬂqﬁ%’uméf’;LLUmé’qmaq' (lajgﬂauﬁya) WunisShwmardunusiissninenisisonldau

landu dudsnuseniedu static szgnasiauwazimuaailuaswsnisenldilaidu

o
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o 1 =] o < [ 1 .
3.9 NIAMUUAAIATILATIIUIUANTULAVFIUAGY VB9 Arduino
AN UIULGANAR DA AV ULUSINSUYDY Arduino Tasnsiwu 123 Tasundnaisia

wiandaziluavgIuau (decimal) dndesnisivuniluaugiuduazdesldinsosineivayssy W

37U A10819
10 (decimal) 123

2 (binary) B1111011
8 (octal) 0173

16 (hexadecimal) 0x7B

Decimal fietargudy Fuslfludinusedriu
A79819 101== 101 decimal ((1 * 2A2) + (0 * 2/1) + 1)

Binary 1utavguaesi daavusazwanidulane 0 se 1
A29819 B101 == 5 decimal ( (1 * 2A2) + (0 * 2/1) + 1)
wuguaesazldeulaliiv 8 On (v 1 Tud) IA191n 0 (BO) fia 255 (B11111111)
fdoamsdouiavgiuansin 16 5n (FuusUsznm int) agdesilourasstunoussil
mylnt = (B11001100 * 256) +B10101010; // B11001100 is the high byte

Octal Wuiavguuln fiavusagudndann 0 81 7 ity
A29819 0101 == 65 decimal (1 * 8/2) + (0 * 8/1) + 1)
YanasseTelunistivundiasii edaldian 0 g fagdusineulmasiozuva
AumneRnludauduavgi 8

Hexadecimal (hex) Wutavgnudunn fatavusaznanilanain 0 3 9 uazenys A fe 10, B fio
11 lauda F dawirdu 15

A19819 0x101 == 257 decimal ((1 * 16A2) + (0 * 16A1) + 1)

3.10 A1ASd (constants)

Aasiidu ngusdnusvideteruildimundilidaming dnexlnasives Arduinoaz$in
fusasiivaniug ldddudesUsenavidervunaind

3.10.1 HIGH,LOW : T¥nuuafIn1enssne

Tunseunsedouanliiunilundnea ATLIULET 2 Avde HIGH vde LOW wihiu

HIGH @unsisuadldunaneatuiiusssuminiu +5v luniseiudn &1e1uld +3v videunnin
Tulasreulnsaaesazsualadu HIGH ArsTives HIGH Afe “17 wafisulunssnsfeass (TRUE)

LOW funsisuaerliunaneatuiinsssumingu ov lunseudn dreuld +2v vietosnin

lulasaeulnsaaasazaualondu LOW A1asived LOW Afe “0” wiafsuiunssneAaiia (FLSE)
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3.10.2 INPUT, OUTPUT : finuafifin199a9 nasnfinea
yeInesnRdneariminild 2 ad1ede \Wuduwm (INPUT) wiotondns (OUTRUT) Feprasiiili

seylitniau

3.11 fanseidug Mieadasiuduls
3.11.1 cast : M3UABUUSEANAIMUSTIAT1
Cast \usnsevhilddslnuasulssnnuessiuusiuulssiandu wazTsdulidunaniuds
Wudseanlval
sULUUANES
(type) variable
il Type Wuuszinnuasimudsiag (@ int, float, long)
Variable L‘i‘;luéfm,l,ﬂsw%ammﬁim
faagnedl 3.37
int i
float f;
f=23.6;
i=(nt)f,// nowiis 3
Tunsiasuszaamsudsann float 1u int mﬁléﬁ]zgﬂﬁmﬁwaaﬂ i (in)3.2 way (int)3.7 &
ANINAUAD 3
3.11.2 sizeof : W9VUIAVDIAILUS
THugavensunulusvessulsidesnisnsiua duduiashulsunfuasiulsestss
sULUUANES
Fouldisaeauuuddl
sizeof (variable)
sizeof (variable)
ile Variable AofuUsuniviesulsesisd (int, float, long) fid0In1MIIVILIN
fi79819 3.38
fanseyn sizeof AUselovtiog9unlun1sInnIsAuAILUsezss (SAutedlUsanss) Ale8na

rolullagiunderiusanynanesnaynsuaiasniladsnys linaasalieutonmiy

o
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char myStr [ ] ="this is a test”;
int i
void setup ()
{
Serial . begin(9600);
{
void loop ()
{
for (i = 0; | < sizeof (myStr) — 1; i++
{
Serial .print (i, DEQ);
Serial .print (“ = “);
Serial .println (myStr[il, BYTE);
}
}
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o A 1 A o x> A o Y 1 P . % o )
ANEIUAD ANAIN AILUST LLa%W\‘iﬂGUUVlﬂTWu@bL'JLUua'ﬂu%u@ﬁU@Qﬂ’]‘Hﬁ C %999 Arduino 111dU1AN

wiant lusstamnUswanlanad

# # # # #
Constants | Port Constants | Datatypes other other

HIGH DDRB boolean += abs
LOW PINB byte +[ acos
INPUT PORTB char 1 analogRead
OUTPUT DDRC class =R& analogWrite
SERIAL PINC default = attachinterrupts
DISPLAY PORTC do [ asin
Pl DDRD double = atan
HALF_ PI PIND int S/ atan2
TWO_PI PORTD long / available
LSBFIRST private 2 begin
MSBFIRST protected << bit
CHANGE public << bitRead
FALLING return = bitWrite
RISING shot log bitSet
false signed && bitClear
true static 1| boolean
null switch | byte

throw AN case

Try = ceil

Unsigned ++ char

Void I= char

while - class

% abs
/ acos
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* constrain
{ cos
} default
// delay
*%* delayMicroseconds
detachinterrupts
- digitalWrite
= digitalRead
== else
<< exp
= false
0 find
>> findUntil
; float
floor
for
HALF Pl
if
int
log
loop
map
max
micros
millis
min
new
nolnterrupts
noTone
null
parselnt

parseFloat
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pinMode
print
println
pulseln
radians
this

tone

true

write

# USB
Keyboard
Mouse
read
press
release
releaseAll
readBytes
readBytesUntil
return
round
serial
seriall
serial2
serial3
setTimeout
Setup
shiftin
shiftOut
sin

sq

sqrt

tan
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a

dylilomansedngy

v

Tusunsuvhauauluiledtiu loop() naeaan asnviadluileddu setup) Fsasuldin fleridu
setup() Aoduduvedusunsuildlunisusznna viesearnsiauluneududuine luasdifaidu
loop() 1Huailoudruredlusunsundniidenuinued 1wsaiiownasnategelsinuluuisdusunsy
orafiianzdnvesiteitu setup() uarlififleridu loop() Alduansitlusunsuiiug Feanisrarnisyiey
vsermusliiinsieuiissdwteseudior udhumsvhauiuil welindmsumsifeulsunsu den

a

yuevaswUslilnginedmsunuaradnsiunfigavesnisamuin desmsiuiniiaile dudsinuazd
NMTIUTIANSU Lazgrunaueenels dusunsamanaiidesnsiavaulildmuusussian float ualwszis
Haay WuswUsiaualng Awialatn Todansein cast 1w (inHmyfloat Tun1sivasulszinnassdd

WUSTIAT VUL U THATUTINU
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~° uuuilnsiaviaei 3

S 4

1509 1ASIAS9LUSHATUYBY Arduino 1981 20 w

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. #tdefine WWudsfilduunn Tunisivunaasiilisulusunsy

_______ 2. e # define foslp3osmneisilaaoy

_______ 3. #include 1H&slsulngdug Whiulndlusunsundn wihdsinisaeulndlusunsy

_______ 4. char : fhuUsUssiamssnusyivunn 1 1us (8 9n) S15ileiuaisnys

_______ 5. byte : fuwUsUszinnsaau 8 Inuse 1 lud THAuAIavauIn 8 On delaain 0 - 255

_______ 6. int : MwUsusEnmIavdIudy v 1 lud Wuaild 9n -32,768 © 1 32,767

_______ 7. unsigned int : FudsUszLamavsuillifnesosvuneg Wue 0 8 65,535

_______ 8. long : MuUsUszmavswudn @ lud ) huanlaann -2,147,483,648 fi1 2,147,483,647

_______ 9. unsigned long : FuUsUszLAMEs LIS 16 99 wuuldAneesne Wumls 990 0
014 4,294,967,295

wUsUseLnw char
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o

559 LUURNIAnaUN 2

fluas  TifiSeudendmou
1. M BsulUsunsud iy Arduino 3891989RIUNTE
n. C/C++
¥. English / Thai
A. Assembly Language
3. Java Language

[
[ [

2. flaridu setup() elusunsuisuduiaurzyi&iang

'
o o

s & &
f. Wqﬂqaﬂmaﬂﬁﬁﬂﬂjuu 1 A9

e-

o o

9. yAdweIlentull 2 Asa

'
o o w

A. A dweenTull 3 Asa
3. yhedswesilentul 4 asa

3. ada if Taiemuuaaulunisyiuveslusinsuaegls

U
v A

MgNNgaRaINATBMINENINUIN (X

) Wiasunnde

v A I3 & o ° = < v A I3 a v °
f. ﬂ?LﬂE]‘LJl“ULUULVIR]W’]@W@JW]?NWL“UEJUGLU'NLaUﬂﬂﬂ’] i]'lLﬂﬁ]u‘lsﬂLqu\]N‘lﬂuﬂqiﬂqﬁu

o v A

9. douludussey

'
[

mmmawn%uimuawﬂm ﬂ’WL\‘i’EJ‘Lll‘UL‘U

<

YLUIUNITVINU

. ddeulufusseimumdafideulunadutnn sdouluduaseinunisyie

3 G [
d. mmaulmﬂul 'W]']ﬂJﬂ'WﬁﬂWLGUEJHIU’NLaUUﬂﬂ’] ﬂWLQEJUIGULUUL YIATTNNIU

4. f&s for() wuUsld 3 dmezlstag
A.  initialition; condition; increment
9. initialization; contion; increment
A. initialization; condition; crement
4. initialization; condition; increment

5. NANLAIINAITUITLONAYYDI X = 5 % 5

N1
v. 0
A 0.1
. 05

9 3 1AS9Es19lUswnsuee Arduino

Seuisedlagagviuney
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6. shnserUSsudisulddmsulsznausumdiln
A, if() wag while()
9. switch() wag case()
A, for() wag while()

for() wag if()

Lo

7. AssneNklunsUSsuguveIAal if) A

. && ey !
v || wag !

A &&, ||

10 &&, || ey !

8. fnseviszauln NOT lddyydnwalln

n ~
9. O
A P
1. €

9. MNYMAUTIIARL AT UTIVInFRYRlN
n. //uwag/*...%
VSR xS/ L
Ao/ uegt LY
ST VAN

10. fuUs unsigned long Wumuususzinmia
N, AILUTINWIULGY 8 TR LUUAALATIMUNY
o o I~ a a d'
9. AMBLUTIUIULAY 16 TR LUUARLATDINUY
LY o < a a d‘
A, HLUSTILIULAY 32 Un wuullAnASaIrLNe

U o <@ a a a
1 AUIAUIULAN 64 Un LLUUI&JﬂﬂLﬂiENMﬂJ’]EJ

o
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UUan1snaaaswiei 3

1584 1As9a3191UsHN5UVa9 Arduino

A13uas liiseunnauiinismaaesnuujifinismaasaniien 3 1381 laseaselusinsuves Arduino

Tagltian 180 w1 ( 20 ALLUL)

AUTLEIALTINGANTTY
1. awnsadeulassaialusunsuves Arduino tgndes
2. awnsaundamilunisineuvesussa Arduino Uno R3 16

3. @usaselduwar Nl vanlUswnsuueduasa Arduino Uno R3 1o

aunsalnnsmaaesy

1. ipdosnonfiumesuaslusungy Arduino IDE 1.6.9 1 U0
2. USB Cable Arduino Uno R3 1 LU
3. Arduino Uno R3 Board 1 VD50
6. Hook-up Wires 10 LU
7. Breadboard 1 (TN
8. LED 6 F7
9. Momentary Button or Pushbutton Switch 2 )
10. 10K Ohm Resistor 2 7
11. 220 Ohm Resistor 6 e
12. Potentiometer or Variable Resistor 1 )
13. Photoresistor or Another Analog Sensor 1 e

YaA552

1. msszdiliineueda Arduino Uno R3 w3adasneg uvuliizlaneviefineiidulanemsizeraiia
N158m935v9n1Alnla

2. llmsaeanesensasluueda Arduino Uno R3 sl misaenanssiensasesnlimun wsizwa
maveaeseraiansiananlidulumunguile

3. ldArsnenangagluan USB [Wnoanmannlian wis1ge1avibinindnglnvesuesa Arduino

Uno R3 @auale

5%
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AsNaae 3.1 NeAIY setup()
HenFuilaz e uNnarudurodluswnsy ¥N91udiolUswNSUSUAULNEIASTLAL L ND AU UAAIUD

fuUsuuansieuYesange Bunuwkenld lausis a2

Hardware Required

1. Arduino Uno Board

= Arduino = FuRg

Code

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

void loop()
{
int sensorValue = analogRead(A0);
float voltage = sensorValue * (5.0 / 1023.0);
Serial.println(voltage);
}

// anntuldiinEeuuiuEsusn Serialbegin wiadanauailld

WEN1INNaDdN

o
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Asnaaei 3.2 WeAdu loop()
NANTTUTIATY setup() NArunAISNAUIBIlUTLATULAD drudauiAefendu loop() Fed
NSYNNUATIINLTE Aagyiumuilandiu Jusaiiawaonian meluilsndiuaziliusunsuveldiie

FUARINNOTH UTeUIaNaLa AR NARBNYIA LIBAIUANNITYINNIUTBIUDTA

Hardware Required

1. Arduino Uno Board

Code
const int buttonPin = 13
void setup(){
Serial.begin(9600);
pinMode(buttonPin, INPUT);}
void loop(){
if (digitalRead(buttonPin) == HIGH)
Serial.write('"H");
else
Serial.write('L");
delay(1000);}

// annuuldiiniSeuuasuai Serialwrite(H);10u Serialwrite('L');udadananadld

WEN1INNaDdN

...........................................................................................................................................................................
...........................................................................................................................................................................
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N1SNAARIN 3.3 ANdq if
Tdnpasutiiamivuaaulunisyinaueeslusinsy Tnsatuisanivuals Id13euluduas i

ozls Sduialivihesls
Hardware Required

1. Arduino uno Board
Momentary button or Switch
10K ohm resistor

hook-up wires

breadboard

2.
3.
a.
5.

Circuit

.
Schematic
MW= o’ o
(::) od 000000 o0 000000
Lo e o = 8 & 76 5 4 3 7 1 @
£z
£ 2
e == = =
== =T = = = =
EEE EE OE

Digital InfOut

O

Arduino

analog In

g 1 2 3 4 35
00000 rf)

ORES
ER
& 5

ovin

o

il 3 lassa1alusunsuves Arduino Seusedlagagiiuneg g3ny


https://www.arduino.cc/en/uploads/Tutorial/button_schem.png

wnansusenaunsaswiv lulasaeulnsaassiUoanu

Code
const int buttonPin = 2;
const int ledPin = 13;
int buttonState = 0;
void setup()
{
pinMode(ledPin, OUTPUT);
pinMode(buttonPin, INPUT);
}
void loop()
{
buttonState = digitalRead (buttonPin);
if (buttonState == HIGH)
{
digitalWrite(ledPin, HIGH);
}
//annilsiiuAsuen if (buttonState == HIGH)TU if (buttonState == LOW)u&ainAua

NaNT1INNAaBY

.....................................................................................................................................................................
---------------------------------------------------------------------------------------------------------------------------------------------------------------------
::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::'o‘c.o‘o‘c.o‘o.-.-o‘-.o'o‘c.o‘o‘c..-o.-.:‘-‘o'o‘c‘-'o‘c'.‘o‘-‘.‘o:::::::::

5%
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N1SNAaR9N 3.4 ANdq if...else
Tanaasuiiamnuataulyn1syina I urelusknsulANINNINAIEe if 555401 tngaunsanuale

MNadeuluduasaivinesls adudialivihesls
Hardware Required

1. Arduino or Genuino Board

2. Potentiometer or variable resistor

Circuit

Schematic

Arduino
W3 sV Vin
Power
—1 RST 013 f—
— AREF D12 f—
Arduino o pe
I =
R [
50—
R =]
% 07—
\k’ £ ps
< 2
A0 2o =
— A1 D4 fr—
>
— a2 ps L
8
— A3 5 D2 fo—
—— 'g
— e o P
— a5 po L

GMD

o
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Code

const int analogPin = AO; // pin that the sensor is attached to
const int ledPin = 13; // pin that the LED is attached to
const int threshold = 400; // an arbitrary threshold level that's in the range of the
analog input
void setup() {

// initialize the LED pin as an output:

pinMode(ledPin, OUTPUT);

// initialize serial communications:

Serial.begin(9600);
}
void loop() {

// read the value of the potentiometer:

int analogValue = analogRead(analogPin);

// if the analog value is high enough, turn on the LED:

if (analogValue > threshold) {

digitalWrite(ledPin, HIGH);
} else {
digitalWrite(ledPin, LOW);

}

// print the analog value:

Serial.println(analogValue);

delay(1); // delay in between reads for stability

WEN1INNaDdN

.....................................................................................................................................................................
---------------------------------------------------------------------------------------------------------------------------------------------------------------------
.....................................................................................................................................................................
---------------------------------------------------------------------------------------------------------------------------------------------------------------------
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N15NAaReN 3.5 A1ds for()

o o e’l’ v oA o Yo o o 1 & A (%] a o ’o’ [y} o Ay
mdilldedslviddsneg neluradulnnmas for dn195719Ug I UNINTINIUTOUNADINTT

U
[

Ffaifvslevdinndmiunisviedlag idoshefuwaznausnuiuseveesnisieuiuiueulds
fushudsestsslunmaifivazaudn Noruailéanudunaweusdenuaisq viiiiinneiaviseiiosiy
sULUUYRIFE 9 for() wuslel 3 dusail

for (initialization; condition; increment)

{
//statement(s);

}

parenthesis

declare variable (optional)

initialize test increment or
decrement
for(int x = 0; x < 100; =x++){

println(x); // prints 0 to 99

Hardware Required

1. Arduino or Genuino Board
220 ohm resistors 6 PCS
LEDs 6 PCS

hook-up wires

breadboard

AR N
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Circuit

Schematic

Arduino1

ava sv Vin
Power
=1 RST D13
— AREF D12
Arduino o1
D10
[ol]
g D8
3
% D7
£ ps
Z
Y.} g’ Ds
—_— At D4
— A2 E D3
&
= A3 3 D2
b=
g
—_— Al o1
—_— A5 oo
GND

o
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Code

int timer = 100; // The higher the number, the slower the timing.
void setup() {
/7 use a for loop to initialize each pin as an output:
for (int thisPin = 2; thisPin < 8; thisPin++) {
pinMode(thisPin, OUTPUT);
}
}
void loop() {
// loop from the lowest pin to the highest:
for (int thisPin = 2; thisPin < 8; thisPin++) {
// turn the pin on:
digitalWrite(thisPin, HIGH);
delay(timer);
// turn the pin off:
digitalWrite(thisPin, LOW);
}
// loop from the highest pin to the lowest:
for (int thisPin = 7; thisPin >= 2; thisPin--) {
// turn the pin on:
digitalWrite(thisPin, HIGH);
delay(timer);
// turn the pin off:
digitalWrite(thisPin, LOW);

WEN1INNaDN

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------
...........................................................................................................................................................................
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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nsNAABaT 3.6 AIEY switch-case

Tnagoudeuluiiorvuanishauvedusunsy drulsiineaeunsstudeulalailiau
aufiruuslinisfives

var fudsiis ssnsmegeuiinssiuitoulla

default Slsdnsaiudoululag welivhadsoried

break \Judrudduunnldidousorig case se denuidoulvduudvhaudesiiequaals
gANTYIUYDIAE 3

switch-case &18uTeu break Blonuideulvhaudeulaudlusunsuazyiaunudeulvdely

a‘ ] o o
L3089 IUNINALNUASY break
Hardware Required

1. Arduino or Genuino Board
2. photoresistor, or another analog sensor
3. 10k ohm resistors

4. hook-up wires
5

breadboar

Circuit

wrx Arduin
- RX

o
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Schematic
I Arduinol
w3 5V Vin
Power
— AST D13
— AREF D12 f—
Arduino Dt =
Do
P
Photocell D9
D8 [
7 g
< % 07—
S b6 =
3
LoKghm A0 2 s LN
S — A1 D4 fo—
2 ¥ o
> —_— A2 B D3 p—
W k-
— A T D2 fo—
-
—_— s I Rl
P RO LR
GND
Code

const int sensorMin = 0;  // sensor minimum, discovered through experiment
const int sensorMax = 600; // sensor maximum, discovered through experiment
void setup() {

// initialize serial communication:

Serial.begin(9600);

void loop() {
// read the sensor:
int sensorReading = analogRead(A0);
/7 map the sensor range to a range of four options:

int range = map(sensorReading, sensorMin, sensorMax, 0, 3);

// do something different depending on the
/7 range value:
switch (range) {

case 0: // your hand is on the sensor

o
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Serial.printn("dark");
break;

case 1: //your hand is close to the sensor

Serial.printin("dim");
break;

wnansusenaunsaswiv lulasaeulnsaassiUoanu

case 2:  // your hand is a few inches from the sensor

Serial.printin("medium");

break;

case 3: // your hand is nowhere near the sensor

Serial.printin("bright");
break;
}

delay(1); // delay in between reads for stability

NaNT1INNaBY

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

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

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

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

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

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

................................................................................................
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mManaaasdl 3.7 Mde while
Jumdnuseulngagrfmdiidoulurndudnnegusaies auniideuiideuluindures

Fds while() andudiamdaiilihanadesdinnuasuulasisuusilinagou wu dnsiiuesh
w3 videdoulunieuen wWusturandngadulds sufesudilieaniseiud fazduieulaly
2AUves while) WWuadinaanrian vl 1 while vhauauseuluidesy Lsi3au gULwUﬁwé‘%’ q

while(expression)

{

// statement(s)

}
wsdlnes expression umdmageuieuly (gnusern)

Hardware Required

1. Arduino or Genuino Board

2. pushbutton or switch

3. photoresistor or another analog sensor
4. 10k ohm resistors 2 PCS

5. Breadboard

Circuit

o
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Schematic
Arduino 1
3vVa sV Vin
Power
— RST D13 e
— AREF D12 e
Arduino [PIRI =0
o1o m 220 ohm
Da
Photocell g_ Da
& : .
< g
< % D&
AO 5 s
10K ohm — A1 D4
=
‘: — A2 ‘% D3
b3 — A 3 D2
— A4 = o
— AL Do
- GND
Code
const int sensorPin = A2; /7 pin that the sensor is attached to
const int ledPin = 9; // pin that the LED is attached to

const int indicatorLedPin = 13; // pin that the built-in LED is attached to
const int buttonPin = 2; // pin that the button is attached to
/7 These variables will change:
int sensorMin = 1023; // minimum sensor value
int sensorMax = 0;  // maximum sensor value
int sensorValue = 0; // the sensor value
void setup() {
// set the LED pins as outputs and the switch pin as input:
pinMode(indicatorlLedPin, OUTPUT);
pinMode(ledPin, OUTPUT);
pinMode(buttonPin, INPUT);
}
void loop() {

il 3 lassaralusunsuves Arduino Souisedlagagriuneg g3nY
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// while the button is pressed, take calibration readings:
while (digitalRead(buttonPin) == HIGH) {
calibrate();
}
/7 signal the end of the calibration period
digitalWrite(indicatorLedPin, LOW);
// read the sensor:
sensorValue = analogRead(sensorPin);
/7 apply the calibration to the sensor reading
sensorValue = map(sensorValue, sensorMin, sensorMax, 0, 255);
/7 in case the sensor value is outside the range seen during calibration
sensorValue = constrain(sensorValue, 0, 255);
// fade the LED using the calibrated value:
analogWrite(ledPin, sensorValue);
}
void calibrate() {
// turn on the indicator LED to indicate that calibration is happening:
digitalWrite(indicatorLedPin, HIGH);
// read the sensor:
sensorValue = analogRead(sensorPin);
/7 record the maximum sensor value
if (sensorValue > sensorMax) {
sensorMax = sensorValue;
}
// record the minimum sensor value
if (sensorValue < sensorMin) {

sensorMin = sensorValue;

WEN1INNaDdN

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

....................................................................................................................................................................
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d7UNan1INAas

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

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

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

A1519N13UsEIUAARZUUUNAURUR

Wirdan1snansann1Aufun FTAUAZUUY
mneaesi 3.1 Weidu setup() 1 AzLUL
nsnaaadi 3.2 Heidu loop() 1 AZLUU
mMneaasi 3.3 Ada if 2 AZLUY
mMneaai 3.4 A& if..else 4 AU
mMneaasii 3.5 A& for() 4 AYUUL
MMAaasii 3.6 A&9 switch-case 4 AZLUY
mMneaasii 3.7 Ade while 4 ATLUY

sweskuuaAluR | AZLUU
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LUUNAFDUNRAIIYU VUEN 3

1584 1As9a3191UsN5UVR9 Arduino

309 1A59a5191USHATUVRY Arduino %1081 20 udl
A lulasreulnsaaasiUoediu swalY (2127-2107)
sEAUTY  Usen1AdeUunsIvITN (U2v.) #1973 wannsating

>k sk sk ok ok ok ok ok sk sk sk sk sk sk sk skosk sk sk sk skosk sk sk sk sk sk sk sk sk sk sk ok sk sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skosk sk sk skosk sk skosk sk skeskeskoskok ko

AR 1. WUUNAFIUINIIUA 10 98 (10 AZWUL)

2. igiSeuiaanAnaungnilgatainiasassngninuim (X) asdunszaneainauy

1. Mwwed Arduino wuslally 2 d@undnie
n. fuds / Lensal
9. Taseadenie / flafdu
A. AINTE / fUSeuiigy
9. leidu / dansevh
2. Tasaadalusunsuves Arduino wualdiduaesdiude
A, void set() wag void setup()
9. void up() wag void loop()
A. void setup() k&g void loop()
4. void setup () wag void looping()
3, flarit loop() Fadinsvihauwuula
n. YMeULULILSEU 5 A
9. FULULILTEU 10 ASe
A, YONMILLUUILSEU 15 Ade
9. huwuIuseuseLosmasna
4. A& if...else Miitormuaieulunisvauredusunsuagnsls
. ldanunsaviheslslaonuds
9. $deuluduasdivhesls
. deulududieliesls

1 o@euluduasdimineyls duduiialvvinesls

o
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5. fNSLYINALAFAIANS USLNaumle

A, + (UIN),- (@U), haz % (WNFL0LFAY)

<2

+ (UIN),- (BU), * (g &), / (M19) wae % (M3LDThAY)

>

+ (UIn)- (@), * (A &), / (M9) wae % (15 l3dio )

Lo

*(Aaw), / (119) az % (M3LoLAY)

6. fnsziinszaudn AND lddygdnualla

. AND
V. &&

A &

J. 0 bheYE

7. fnsziisziudn OR lddyydnwalln

n. OR
9. |
Al
3. U9

Yo

8. Aasszauln Exclusive OR Tddyeyanwalle

AT
¥, A
A, oo
L f

9. lhennsainiw C willpaay (semicolon ) lavinviniile

'
o

. T BeundenEudd
9. THTeundsinaumds
A THTeundenfiusds
& MFoundsinaumds

10. fhwdsusennauneiaune
n. float Wilufinhenus 2 lus
3. float Wlufimaeaus 4 lud
A, long Wiluiimheausa 2 Tud

3. long Tgwunnieaudn 4 Tus
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