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Xpnon atoOntnpiov LDR

/ Schematic

( (ground) (-)

//PhotoResistor Pin

~

int lightPin = 0; //the analog pin the photoresistor is
Arduino +5 volts //connected to
pin 13 //the photoresistor is not calibrated to any units so
< photo //this is simply a raw sensor value (relative light)
*C resistor //LED Pin ) ‘
< LED « . int ledPin = 13; //the pin the LED is connected to
=~ Arduino //we are controlling brightness so
an_alog //we use one of the PWM (pulse width
pin 0 // modulation pins)
resistor resistor void setup()
(3300hm) S (10k ohm) {
pinMode (ledPin, OUTPUT); //sets the led pin to output
—gnd y

void loop()

{
int lightLevel

//Read the
// lightlevel
lightLevel map (lightLevel, 0, 900, 0, 255);
//adjust the value 0 to 900 to
//span 0 to 255

analogRead (lightPin) ;

lightLevel constrain (lightLevel, 0, 255);//make sure the
//value is betwween
//0 and 255

analogWrite (ledPin, lightlLevel); //write the value

}
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/ Schematic \

Arduino
analog ®-+5 volts
pin 0
—~ TMP36
signal (precision
nd temperature
sensor)

Xpnon atcbntnpiov Bepuokpaociog

10 mvolt/C° Yrapyxel Eva apytko offset 500mvolt

N.x. 25°C=750mvolt  Q=(5-0)/1024=0.004882814

int temperaturePin = 0;
Vout

//the analog pin the TMP36's

(sense) pin is connected to

//the resolution is 10 mV / degree centigrade

// (500 mV offset) to make negative temperatures an option

void setup ()
{

Serial.begin(9600); //Start the serial connection with the copmuter

k g?o(jnd) y

G

BOTTOM VIEW
(Not to Scale)

2
PIN 1, +Vg; PIN 2, Vour; PIN 3, GND §

//to view the result open the serial monitor
//last button beneath the file bar (looks like a box with an antenae)
}

void loop ()
{

float temperature

// run over and over again

= getVoltage (temperaturePin); //getting the voltage reading from the

//temperature sensor

temperature = (temperature - .5) * 100; //converting from 10 mv per degree with 500 mV offset
//to degrees ((volatge - 500mV) times 100
Serial.println (temperature); //printing the result
delay (1000) ; //waiting a second
}
float getVoltage (int pin) {
return (analogRead(pin) * .004882814); //converting from a 0 to 1023 digital range

// to 0 to 5 volts (each 1 reading equals ~ 5 millivolts
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Y BiBALoOkn yta 086vn LCD 16 6TnAWV 2 YpAHHWV

Ipappég petadopdc Sedopévwy

#include <LiquidCrystal.h>

Méoa otnv
ouvaptnon setup()

Méoa otnv
ouvadptnon loop()

, , ?
Icd.clear(); //ekkadapion tng odovng STAAN 10, Tpappr 2" 41
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To MOTEVOLOUETPO XPNOLUOMOLELTAL YL TNV pUBLON TNG avTiBEONC TWV YPOUUATWV.
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Napadeypa xpnong tne BLBALoOAKNc yio 086vn «LCD»

543210

83210 g ®
gnééﬁ 171 °F

- Tx q
e Arduino

www arduino.co

anaosn @
12345

#include <LiquidCrystal.h> //  dhAwon tng BLBALoOAKNG
LiquidCrystal lcd(12, 11, 5, 4, 3, 2); // dnAdvoupe ta PIN 1tng 0646vng
//(rs,enable,d4,d5,d6, d7)
void setup() { {
lced.begin (16, 2); // opilouue TiIC OTHAEC Kol TLC YPQuUUéC Tng oBdévng
lcd.print ("hello,world!"™);} // extundvouue to ufpvuua «hello,world»

}

void loop() {
lcd.setCursor (0, 1);} //6étouue tov Képoopa oTnv emiOuunth 6éon (1" othAn, 2" yoouun
lcd.print(millis () /1000); // extumdvouue ta OcUTEPSAENTO Amd TNVIEAEUTALA EOAVAPOOH
} 43
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O pkpoeAeyktiig «Arduino Uno» Kol Ta e§WTEPLKA
«Interrupt»

H untoAoyLotikn mAatdpoppa Arduino Uno xpnotpomolel péxpt kat Suo
e€wteptka interrupt, ta INTO kat INT1, To omoia €k KATAOKEUNG Elval
oplopéva oTiC akideg (PIN) 2 ko 3 avtiotolya.

KaBe dopad mou evepyormoleital Eva eEwTePLKO interrupt, KaAltal Kal eKTEAELTAL AUECA N
ouvaptnon tou interrupt (interrupt service routine) n omnoia &gv xpelaletal kamnoLa
TIAPAUETPO Kal Sev emLoTpEdEL TUMOTA.

Méoa otn ouvaptnon tou interrupt n ouvaptnon delay() 6ev Asttoupyel evw oL TIHEC TNG
evtoAng millis() dev av&avovtal.

Ot peTaBAnTEG mMoOU XpnolpomolouvTal LEoa Kol €€w amo Tn ocuvaptnon Tou interrupt
TPEMEL va elval popdng volatile.

Board Digital Pins Usable For Interrupts
Uno, Nano, Mini, other 328-based 2,3

Mega, Mega2560, MegaADK 2,3,18,19, 20, 21

Micro, Leonardo, other 32u4-based 0,1,23,7

Zero all digital pins, except 4
MKR1000 Rev.1 0,1,4,5,6,7,8,9, A1, A2

Due all digital pins
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ErtioUvan interrupt otov Kwdka

attachinterrupt (interrupt, function_name, mode)

* 3tn B€on tou interrupt emAéyoupe avapeoa anod to INTO kat INT1, n
ouvaptnon
* JY1tn B£on tou function_name ypa¢oupe To Gvopa TG CUVAPTNONG TOU
interrupt (Interrupt Service Routine)
* ‘Ocov adopa Tov Tpomo Aettoupyiag mode Tou interrupt UTIAPXOUV TECOEPLG
ETILAOYEG Ol OTOlEC Elvalt:
LOW : to interrupt evepyomnoleital otav otnv akida (PIN) mou elvat
ouvbebepévo To interrupt untdpéet orijpa LOW.
CHANGE : to interrupt evepyomoleitat 6tav otnv akida Tou interrupt
unap&el aAlayr oTo orpa omoladAIOTE KoL av lval auTh.
RISING : o interrupt evepyomoleital OTav EXOUE AVEPXOUEVO HETWTIO
dnAadn, otav otnv akida tou interrupt uMAPEEL ONa TTOU PETATPETIETAL
and LOW oe HIGH.
FALLING: to interrupt evepyomoleital OTov €XOUE KATEPXOUEVO HUETWTTO
dnAadn, otnv akida tou interrupt umApEeL oA TTOU PETOTPETIETAL ATTO
HIGH og LOW

TéAog, kKaBe popa mou evepyomoleital n ISR interrupt, dev xpelaletal kamola

TIAPAUETPO €L00S0U Kal Sev emLoTpEdEL TUMOTA.
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apadsypa xpong twv eEwteptkwv Interrupt («Interrupt

Service Routine»)

H xprion twv e€wteptkwv Interrupt («Interrupt Service Routine») yivetat avtiAnmti Ue Ta
TIAPOKATW mapadeiypata, pe Ta onoio to LED 13, mou BplokeTal mavw otnv
untoAoylotiki mAatdoppa tou Arduino, evalddoostal n kataotaon tou («HIGH-LOW»)
kaBe popa mou evepyomnoleitat to Interrupt O (INTO) .

Napadsiypa 1:

// AroAouBoUv 1 OUVAPTNON APXLKOV PpUOPicEwv TOU PLKRPOEAEYKTR
int pin = 13; //éhAwon tou LED
volatile int state = LOW;//6fAwon tn¢ uetaBAntic state

// Aroloubei 1§ ouvdptnon OPXLKAV PUORiCEWV TOU HLKPOEAEYKTH
void setup () {
pinMode (pin, OUTPUT); //&iAwon tou LED wg ££ob0
attachInterrupt (0, blink, CHANGE); //6fAdwcn 1n¢ ouvdpoTtnong tou
} //interrupt (INTO)

// ArolouBei §n RUpLA POUTiVA TOU NPOYPAPHATOG NMOU ERTEAE(TAL OUVEXAQ
void loop () {
digitalWrite (pin, state); //eyypaph tn¢ xatdotaong tou LED
}
// Axroloubei §n Poutiva efunnpétnong tng dLaxomfig
void blink () {
state = !state; //avaotpoori tn¢ xardotaong tou LED

}
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Napadsiypa 2: Avappa kat oBrictpo Led eheyxopevo améd s§wtepikd button pe tnv
Stadikaoia Interrupt (H Stadopd pe tnv mponyoUevn mepimTwon gival OtL mpiv n
gvepyomnoinon ylvetal YeTd to loop evw) Twpa APEeoA LE TNV EVEpPyOToinon Tng SLakomng)

const int LED = 13; // Opiloupe pla otabep& 1Umou Integer (Akepoiou) ue oévopo

//LED xoL tng O&ilvoupe v  tTipd 13 pe okomd va IOV
//XPNOLUONO LACOUNE MOPOKAT® OTOV KOS LKA KoL VA dnAQCOUHE IOU
//8a ouvdéooupe 10 led.
const int BUTTON = 9; // Opiloupe pila ctabepd tUmou Integer (Axkepalou) pe dvopo
// BUTTON kot tng oOivoupe tnv tipf 9 upe oxkomd vo 1NV
// XPNOLHOMIOLNOOUPE MNOPAKAT® OTOV KOS LKA KoL VA dnAOOOUnE
// mou Ba ocuvdécouupe to button.
// BArolouBei 1n ouvapTNON APXLKOV PUONiCEWV TOU HLKPOEAEYKTH
void setup () {
pinMode (LED, OUTPUT); // Opiloupe xpnoLpomoLédviag Ttnv petafintd LED,
// 6TL To pin 13 Oa AgiToupyel ocov UneLoxy
// €§odog 0-5V

pinMode (BUTTON, INPUT)
digitalWrite (BUTTON, HIGH); //evepyomol® tnv internal pull-up resistor
// Opilloupe XPNOLUOMOLOVING TNV UETARANTH
// BUTTON, étL to pin 9
// Ba Aeitoupyel oov YneLaki eicodog 0-5V
attachInterrupt (0, ISRpinChange, CHANGE) ;// Evepyomoinon tng pout(vog
// mou Oa efunnpetel TV
// diaxomf. H mpdin mopdpetpog
// ne TR 0 (0 => INTO=> pin 2)poc
// opllel tnv mnyn Ing £&WTEPLKAQ
//&lokonAc (yia tipf 1=> INT1=> pin 3).
//H deUtepn mopdueTPOg pE
// tipn ISRpinChange poag opilel to0
// évopa tng poutiva £gunnpétnong
// tnc diaxomng ISR mou dnuLoupynoaue
// mopoméve. H tpltn mopdustpoc pe
// tipéc LOW, RISING, FALLING, CHANGE pog opilel 1o
// €1dog¢ Tng addaync AoyLlkAG otdOung mou evepyoroLe l
// tnv dLaxomnn.
} 47

// BRroloubesitalL n KUpLA POUTI{VA TOU MPOYPAPPATOC NMOU EKTEAE(TAL OUVEXHC
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void loop () {
// Dev exteleltal xaploa eviodn apd dev yivetal tilmota Kol
// mepiuévouns va oupfel pla  dlLaxkonp

}

// Axoloubei n Poutiva esfunnpétnong tng SLaKOmAQ

// Interrupt Service Routine (ISR)

// AxolouBel n dnuloupyia poutivag gfumnnpétnonc dlaxkomfc pe Ovoua pinChange (upmopesl va
dnAwbel peTd TLC PETAPANTEC KAl HIEOLV TNV POUT (v apX KOV pubulcewv TOU PWLKPOEAEYKTIN 1)
koL petd tnv ouvdptnon void loop () émwg k&voupe £3Q)

void ISRpinChange () {
nolnterrupts (); // Amnevepyomolnon Twv UMOAO LNV O LOKONOV UE OKOMO
// va pnv oupfel kd&moior GAAn diaxkomf yla 600 xpdvo
// efunnpetelital n noapovoa diLaxomn. Av éxoups pdvo
// plo ISR 16te dev amaiteltal va ypdlyoupe auIihv Tnv
// €vitoAfj. Emlonc péoa otig poutiveg ISR dév
//emitpéneTal n XpAon tng ouvdptnong delay() .
if (digitalRead (BUTTON) == HIGH) // AitaB&loupe tnv ym@Loxh TLPL
// mou éxelL to Pin 9 (exel mou
// ouvdéeTal TO button) xrol
// eXéyyxoupe ov 1o button elval
// matnuévo, ov vol tdTE
digitalWrite (LED, HIGH); // Bydie doyird 1 (5V) oto pin 13,
// dniodrn Gvale to led
else digitalWrite (LED, LOW) ;//AAALdC: Byd&Ae Aoylkd 0
//(0V) oto pin 13, dniadf oPfijce to led
interrupts (); // Evepyomoinon Tev 3 LOKOMOV

}
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Wjlapatnproelg kata tnv ouyypadr cuvaptioewy Interrupt
Service Routine (ISR):

= Opodvtoe n ISR va elvat pikpr og péyebog

=  Mnv xpnolyomnoleite Tnv cuvaptnon delay()

= Mnv xpnolomnoleite Tnv cuvaptnon Serial.print()

= Kave T peTaBAnTEG opaTéG amod Tov KUpLo Kwdika tng void loop opilovidg e wg volatile

http://gammon.com.au/interrupts
https://www.arduino.cc/en/Reference/Attachinterrupt 49
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= ‘cbapuovﬁ Twv interrupt otoug kKwdikomointeg Mpooauvénong

* H dopa neplotpodng Unopel va avixveuBel pe tn fonbela evog KwdLKOTOLNTN TTOU EXEL
2 pwtokutTOapa avixveuong otov LoLo dLoko. Ta pwToKUTTaPA ELVAL TOTTOBETNEVA KT
TETOLO TPOTIO WOoTE oL e€odoL va exouv Stadopa daong 90° n pLa o€ oxeon UE TV aAAn.
H ¢opa neplotpodng mpoadiopiletal e tn BonbBeta kataAAnAou AOYLIKOU KUKAWUATOG
TO omolo dexetal oav EL6odoug TG Suo akoAouBLEG MOAUWV.

Encoder A Enceder B

Read graph this way for clockwise rotation...

EncodorA00110011001100|1

Encoder8 0|1 1|10 01 1|0 OfJ1 1|0 O1 1

PHOTOSENSITIVE
TRANSISTORS

- Read graph this way for counter-clockwise rotation
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YrioAoylopog tn¢ B€ong tou encoder

#define encoder0PinA 2 Read graph this way for clockwise rotation...
#define encoder0PinB 3

volatile unsigned int encoderOPos = 32768; "
unsigned int tmp = 0; //temporary pOSiti@%mhrA

Id

unsigned int Aold = 0; R R A R
unsigned int Bnew = 0;
volatile double angle = 0; // motor’s angle
void setup() { EncoderB8 O 1 1|0 01 1]0 01 1
pinMode (encoderOPinA, INPUT) ; & @
pinMode (encoderOPinB, INPUT) ; ...Read graph this way for counter-clockwise rotation

attachInterrupt (0, doEncoderA, CHANGE); // encoder pin on interrupt 0 {(pin 2)
attachInterrupt(l, doEncoderB, CHANGE); // encoder pin on interrupt 1 (pin 3)
Serial.begin (115200);}

void loop() {//Check each changes in position
if (encoderOPos != tmp) {
angle = (360.0/720.0) * (encoderOPos-32768); Serial.println(angle);
Serial.print ("\t");
Serial.println (encoderOPos, DEC) ;
tmp = encoderOPos; }
delay (10);}

void doEncoderB() {// Interrupt on B changing state
Bnew=digitalRead (encoder0PinB) ;
Bnew”Aold ? encoderOPos++:encoderOPos--; }

void doEncoderA(){ // Interrupt on A changing state
Bnew”Aold ? encoderOPos++ : encoderOPos——; //Ternary operator (condition ? Evaluated when_true : evaluated when_false)
Aold=digitalRead (encoderOPinA) ;}

51
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O DC kwntnpac tng Lego

z2=27

Aovag KwSLKonomrrﬁ,\
15 neplotpodég

H oxéon petadoong petal tou ypavallot oto onoio Bploketal o kwdwkomotntrg (z=32) kat tou ypavallol
Tou Bploketal mavw otov dfova «K» (z=10) elval 10:32, dpa yia pio meplotpodn tou dfova «A»(hub) o
KwSLKOTOWNTAG KAveL 48*10:32=15 nepLotpodc.

Mia nieplotpodni Tol dfova «A» avtioTtolyel o 48 meplotpodég Tou afova «K» Tou Kivntrpa Kal 15 neplotpodég tou
afova tou kwdikomotntn (encoder). O kwdikomotntAg tou NXT €xeL 12 oXLOMEG ava KavaAL, apa éxoupe 180
TIOALOUG aval KAVAAL ava TIEPLOTPOdN) Tou dfova «Ax.

Me tnv aflomoinon twv 6U0 KavoALWY UMopoUUE va £XOUE TeTpanepLlodikn StevOuvon
tou kwdéwkomownt («quadrature encoder») kat BeAtiwon Tng Sokpltomoinong pe
OUMOTEAECUO O UEYLOTOC APLOUOG MAAUWY TTOU UIOPOoUE va €XOUpE gival 720 moApol ava
nieplotpodn dnhadn akpifeta ywvioknic O¢ong 360deg/720 = 0.5deg. 52
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