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XpnuarodotTnon
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+ To épyo «Avoiktd Wnolakd Madiuara Tou MavemioTnuiou Autikig Makedoviag» Exel
XPNMaTod0TAOEI HOVO TN avadIauopPwaon Tou EKTTAIOEUTIKOU UAIKOU.

+ To épyo uloTroigital oTo TTAQicIO TOoUu ETTixeipnoiakou Mpoypduuatog «Exktmraidsuon kal Aia
Biou Md&Bnon» kai cuyypnuatodoreital ammd Tnv Eupwtraiki ‘Evwon (Eupwtrdiké Koivwvikod
Tapeio) kail atmd eBvikoUg TTOPOUC.

EMIXEIPHEIAKO NMPOTPAMMA
EKIMAIAEYZH KAI AIA BIOY MAGHZH s EZ nA
enévdyon 6Ty Uowvia Tne yvion 2007'2013

=l
YNOYPTEIO NMAIAEIAL & BPHEKEYMATON, MOAITIEMOY & ABAHTIIMOY  EYPOIIAIKO KOINGNIKO TAMEIO

Evpwnaixn ‘Evwon EIAITKH YMHPEXIA AIAXEIPIZHZ

Evpwraiké Kovwviké Tapeio

Me tn cuyxpnparodotnon tng EAAaGdag kat tng Evpwnaikic Evwong



Meprexopeva

(D2 (e 1 (o Tl o [ (o g [ 1 o OO
2 I [ (o To T 1 o PSSP
3.Kataokeur ToU KUKAWMPATOG CIRC-02.......uuiiiiiiii et e e e e e e e e et e e e e e e eaeees
4.ETTaNABeucn TTAPAPETPWY OTO TTPOYPAUUATIOTIKO TTEPIBAAAOV TOU Arduino........cceeeeieiiiieeci,
5.MpoypappaTIoOS TOU KUKAWHATOG CIRC-02.. ..o
6.MapapeTpotroinon ToU KUKAWHPATOG CIRC-02........uuiiiiiiiieieei et

6. 1AMy cuvAPTNONG EAEYXOU TWV LEDS....ccoiii et

6.2Anuioupyia piag dIKIAG JOG CUVAPTAONG YIA TOV EAEYXO TWV LEDS.....ooovii



1. ZKOTTOG TNG AOKNONG
*=  Xpron Tou avatTuglakoU TTepIBAAAovVTOG Tou Arduino’ yia Tn cuyypa@r] Kai T HETAQOPTWAN
TTPOYPAMUMATWY oTNV TTAAKETA Tou Arduino Uno.

= Anuioupyia KUKAWPOTOG eAéyxou evog LED.

2. Napadotéa

= ‘Eva apyeio zip pe Ta project CIRC_02, CIRC_02_d1, CIRC_02_d2 trou 6a dnpioupyroeETe.

= ‘Eva screenshot ammé 10 Arduino IDE Trou deixvel 0TI n PETAYAWTTION (compile) €yive pe
emTuxia Kal Tautdxpova eueavifel To péyebog Tou duadikou oxediou yia KAOe KUKAwQ.

= ‘Eva video 5-10 sec emideigng 10U KUKAWWATOG Madi PE NNTIKA TTEQIYPAPNA YIa KABE
KUKAWA.

Xpoévoc oAokKANPWONG epyacTnpeiou: 25 AeTrTd.

ZTNV TTPONYOUHEVN £PYOOTNPIOKK AOKNOTN UAOTIOINONKE éva KUKAWHO TTOU EVEPYOTTOIOUOE
Kal atrevepyomroiouoce éva LED. X' auth tnv gpyactnpiaki doknon 0a uAotroinBei éva
KUKAwa TTou e@apuodel Tnyv idia Asitoupyia o oktw LEDs. Oa uAotroin@ouv diagopa LED
animations ka1 0a karavonBouv koAUTepa o1  Baoikég apxEG AsiToupyiag  Kal
TPOYPAHMATIOHOU TOoUu Arduino, a@oU Ba xpnoipgotroinfoUv TiVOKESG YIO €UKOAOTEPN
Slaxeipion Twv peraBAntwyv Kai n for() yia eravaAfyeig.

1 Xpnoigotroinke uAikd atd 1o SparkFun Inventors Kit for Arduino



https://www.sparkfun.com/products/10173

3. Karaokeun Tou KukKAwparog CIRC-02

Ma v ekmévnon Tou KukAwpatog CIRC-02 atrairouvTtal Ta €§AG MEPN:

Z1oixeio Mepiypaen Kail ToooTnTA
IM 8x 5mm kiTpivo LED
8x AvrioTtaon 330 Ohm
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(MoprokaAi — Moprokadi — Kagé )
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10x KaAwdia

Ta uAANGdIa dedouévwy (datasheets) Twv UAIKWY BpiokovTal TTAPAKATW:

> LED
» Avriotaon 330 Ohm

KaTtaokeudoTe T0 KUKAWUA, CUPQWVA JE TNV TTAPOKATW OXNUATIKA avatrapdoTtacn:
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2uvdéaTe TO BeTIKO akpodékTn Tou LED o1o 010 avaypagduevo pin Tou Arduino kai gia avTiotaon

—=gnd

—gnd

pin 2 pin 3 pin 4 pin 5

i

resistor

pin 6 pin 7 pin 8 pin 9

ik

resistor
330o0hm

Zxnpa 2

330 Ohm oTov KGBe apvnTiKG AKPOBEKTN, TTOU VA TTNyaivel 0Tn yeiwon.

Emionuaiverai 611 o 0s1iIk6¢ akpodEKTNS Tou LED cgival autoég e 10 ueyaAurepo HNKog.



https://www.sparkfun.com/products/8377
http://www.sparkfun.com/datasheets/Components/LED/COM-00532-YSL-R341Y3D-D2.pdf

TéNog ouvdéaTe, OTIG KATAANAEG BEoeig Tou breadboard, éva kaAwdio 6To pin Tpo@odoaoiag 5V Tou
Arduino kai éva o€ k&Tolo pin yeiwong (Gnd).

4. ETTaAROcuon TTAPANETPWY OTO TTPOYPUAMMATIOTIKO TTEPIBAAAOV
Tou Arduino
2uvdéaTe 10 Arduino Uno kai avoifTte To TTPOoypauaTIoTIKO TTEPIBAAAOV TOU.

EmiBeBaiwore o1 n emiAsyuévn osipiakn 0upa sivai n 8upa ornv omoia givar ouvdedeuévo 10
Arduino.

BeBaiwbceite 611 n emiAgyuévn mAakéra ivai to Arduino Uno
BeBaiwbeite 611 0 emiAsyuévog mpoypauuariorng givai o AVRISP mkll

OAa 1a TTapatrdvw £xouv Treplypa@ei avaAuTikd otnv Evotnta 2 tou CIRC-01.

5. MNMpoypappatiopdg Tou KuKAwparog CIRC-02

AvTIypayTE TOV TTAPAKATW KWOIKA GTO TTPOYPAPHATIOTIKO TTEPIB&GAAOV Tou Arduino.

(EvaAAakTiké kaTeRdoTe TOV 11O £dW)

Kwé1Kag MPOoypappaTiopoy TOU KUKAWHATOG

* | Arduino Experimentation Kit Example Code|
| CIRC-02 .: 8 LED Fun :. (Multiple LEDs)|

* ¥

A few Simple LED animations

For more information on this circuit http://tinyurl.com/d2hrud

* ¥ ¥ ¥ ¥

*/
//LED Pin Variables
int ledPins[] = {2,3,4,5,6,7,8,9}; //An array to hold the pin each LED is connected
to
//i.e. LED #0 is connected to pin 2, LED #1, 3 and so on
//to address an array use ledPins[@] this would equal 2
//and ledPins[7] would equal 9

/*
* setup() - this function runs once when you turn your Arduino on
* We the three control pins to outputs
*/

void setup()

//Set each pin connected to an LED to output mode (pulling high (on) or low (off)
for(int i = @; i < 8; i++){ //this is a loop and will repeat eight times
pinMode(ledPins[i],OUTPUT); //we use this to set each LED pin to output

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

* these are the lines replaced by the for loop above they do exactly the

* same thing the one above just uses less typing

pinMode(ledPins[@],0UTPUT);

pinMode(ledPins[1],0UTPUT);

pinMode(ledPins[2],0UTPUT);


http://ardx.org/CODE02

}

b

Kwé1Kag mPoypappatiopoy TOU KUKAWUATOG

pinMode(ledPins[3],0UTPUT);
pinMode(ledPins[4],0UTPUT);
pinMode(ledPins[5],0UTPUT);
pinMode(ledPins[6],0UTPUT);
pinMode(ledPins[7],0UTPUT);
(end of commented code)*/

/*

* loop() - this function will start after setup finishes and then repeat
* we call a function called oneAfterAnother(). if you would like a different

ehaviour

* uncomment (delete the two slashes) one of the other lines

*/

void loop() // run over and over again

[0}

oneAfterAnotherNoLoop(); //this will turn on each LED one by one then turn each

£F

//oneAfterAnotherLoop(); //does the same as oneAfterAnotherNoLoop but with

//much less typing
//oneOnAtATime();

//this will turn one LED on then turn the next one

//on turning the

//former off (one LED will look like it is scrolling
//along the 1lin//inAndOut();
//1ights the two middle LEDs then moves them out then back

//in again

*/

void oneAfterAnotherNoLoop(){
int delayTime = 100; //the time (in milliseconds) to pause between LEDs

//make smaller for quicker switching and

digitalWrite(ledPins[@], HIGH); //Turns on LED #©
delay(delayTime); //waits delayTime milliseconds
digitalWrite(ledPins[1], HIGH); //Turns on LED #1
delay(delayTime); //waits delayTime milliseconds
digitalWrite(ledPins[2], HIGH); //Turns on LED #2
delay(delayTime); //waits delayTime milliseconds
digitalWrite(ledPins[3], HIGH); //Turns on LED #3
delay(delayTime); //waits delayTime milliseconds
digitalWrite(ledPins[4], HIGH); //Turns on LED #4
delay(delayTime); //waits delayTime milliseconds
digitalWrite(ledPins[5], HIGH); //Turns on LED #5
delay(delayTime); //waits delayTime milliseconds
digitalWrite(ledPins[6], HIGH); //Turns on LED #6
delay(delayTime); //waits delayTime milliseconds
digitalWrite(ledPins[7], HIGH); //Turns on LED #7
delay(delayTime); //waits delayTime milliseconds
//Turns Each LED Off
digitalWrite(ledPins[7], LOW); //Turns on LED #©
delay(delayTime); //waits delayTime milliseconds
digitalWrite(ledPins[6], LOW); //Turns on LED #1
delay(delayTime); //waits delayTime milliseconds
digitalWrite(ledPins[5], LOW); //Turns on LED #2
delay(delayTime); //waits delayTime milliseconds
digitalWrite(ledPins[4], LOW); //Turns on LED #3
delay(delayTime); //waits delayTime milliseconds
digitalWrite(ledPins[3], LOW); //Turns on LED #4
delay(delayTime); //waits delayTime milliseconds
digitalWrite(ledPins[2], LOW); //Turns on LED #5
delay(delayTime); //waits delayTime milliseconds

(connected to
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(connected to
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(connected to
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(connected to
(connected to
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oneAfterAnotherNoLoop() - Will light one LED then delay for delayTime then light
the next LED until all LEDs are on it will then turn them off one after another

this does it without using a loop which makes for a lot of typing.
oneOnAtATimeLoop() does exactly the same thing with less typing

larger for slower

pin 2 )
pin 3 )
pin 4 )
pin 5 )
pin 6 )
pin 7 )
pin 8 )

pin 9 )

pin 2 )
pin 3 )
pin 4 )
pin 5 )
pin 6 )

pin 7 )



Kwd1kag mpoypapupatiopol TOU KUKAWUATOG
digitalWrite(ledPins[1], LOW); //Turns on LED #6 (connected to pin 8 )

delay(delayTime); //waits delayTime milliseconds
digitalWrite(ledPins[@], LOW); //Turns on LED #7 (connected to pin 9 )
delay(delayTime); //waits delayTime milliseconds

}

/*

* oneAfterAnotherLoop() - Will light one LED then delay for delayTime then light
* the next LED until all LEDs are on it will then turn them off one after another
*
* this does it using a loop which makes for a lot less typing.
* than oneOnAtATimeNoLoop() does exactly the same thing with less typing
*/

void oneAfterAnotherLoop(){
int delayTime = 100; //the time (in milliseconds) to pause between LEDs
//make smaller for quicker switching and larger for slower
//Turn Each LED on one after another
for(int i = 9; i <= 7; i++){
digitalWrite(ledPins[i], HIGH); //Turns on LED #i each time this runs i
delay(delayTime); //gets one added to it so this will repeat
} //8 times the first time i will = @ the final
//time i will equal 7;

//Turn Each LED off one after another
for(int i = 7; i >= 0; i--){
//same as above but rather than starting at @ and counting
up
//we start at seven and count down
digitalWrite(ledPins[i], LOW); //Turns off LED #i each time this runs i
delay(delayTime); //gets one subtracted from it so this will repeat
} //8 times the first time i will = 7 the final
//time it will equal ©

}

/*
* oneOnAtATime() - Will light one LED then the next turning off all the others
*/
void oneOnAtATime(){
int delayTime = 100; //the time (in milliseconds) to pause between LEDs
//make smaller for quicker switching and larger for slower
for(int i = 9; i <= 7; i++){
int offLED = i - 1; //Calculate which LED was turned on last time through
if(i ==0) { //for i =1 to 7 this is i minus 1 (i.e. if i = 2 we will
offLED = 7; //turn on LED 2 and off LED 1)
} //however if i = @ we don't want to turn of led -1 (doesn't exist)
//instead we turn off LED 7, (looping around)
digitalWrite(ledPins[i], HIGH); //turn on LED #i
digitalWrite(ledPins[offLED], LOW); //turn off the LED we turned on last time
delay(delayTime);
}
}

/*
* inAndOut() - This will turn on the two middle LEDs then the next two out
* making an in and out look
*/
void inAndOut(){
int delayTime = 100; //the time (in milliseconds) to pause between LEDs
//make smaller for quicker switching and larger for slower

//runs the LEDs out from the middle

for(int i = 9; i <= 3; i++){
int offLED = i - 1; //Calculate which LED was turned on last time through
if(i ==9) { //for i = 1 to 7 this is i minus 1 (i.e. if i = 2 we will
offLED = 3; //turn on LED 2 and off LED 1)
} //however if i = @ we don't want to turn of led -1 (doesn't exist)



Kwé1Kag mPoypaupatiopoy TOU KUKAWUATOG
//instead we turn off LED 7, (looping around)

int onLED1 = 3 - i; //this is the first LED to go on ie. LED #3 when i = @ and
LED

//#0 when i = 3
int onLED2 = 4 + i; //this is the first LED to go on ie. LED #4 when i = @ and
LED
//#7 when i = 3
int offLED1 = 3 - offLED; //turns off the LED we turned on last time
int offLED2 = 4 + offLED; //turns off the LED we turned on last time

digitalWrite(ledPins[onLED1], HIGH);
digitalWrite(ledPins[onLED2], HIGH);
digitalWrite(ledPins[offLED1], LOW);
digitalWrite(ledPins[offLED2], LOW);
delay(delayTime);

}

//runs the LEDs into the middle
for(int i = 3; i >= 0; i--){
int offLED = i + 1; //Calculate which LED was turned on last time through
if(i == 3) { //for i = 1 to 7 this is i minus 1 (i.e. if i = 2 we will
offLED = @; //turn on LED 2 and off LED 1)
} //however if i = @ we don't want to turn of led -1 (doesn't exist)
//instead we turn off LED 7, (looping around)
int onLED1 = 3 - I;//this is the first LED to go on ie. LED #3 when i = @ and
LED //#0 when i = 3
int onLED2 = 4 + i; //this is the first LED to go on ie. LED #4 when i = © and LED
//#7 when i = 3
3 - offLED; //turns off the LED we turned on last time
4 + offLED; //turns off the LED we turned on last time

int offLED1
int offLED2

digitalWrite(ledPins[onLED1], HIGH);
digitalWrite(ledPins[onLED2], HIGH);
digitalWrite(ledPins[offLED1], LOW);
digitalWrite(ledPins[offLED2], LOW);
delay(delayTime);

}

}

MamoTe ot AtroBnkeuon (Ctrl+s). ©a cag {nndei va dwoTe dvopa @akélou (Sketch Folder).

Awate “CIRC-02” kai ratioTte “Atrodnkeuon’. To pdypauua Ba dnuioupynoel Tov edkeho CIRC-
02 yéoa aTov otroio Ba TrepiéxeTal To apxeio CIRC-02.ino e Tov KWOIKA TTOU YPAWATE TTApATIAvVW.

F

21N OUVEXEID QOPTWOTE TO TIPOYPAMNKA OTNV TTAAKETA TTATWVTAG L*J OoépTwon (Ctri+u).

MoAIG oAokANpwBei n dladikacia eopTwaong To TTPOYPOUUA Ba eKTEAEDTEI OTNV TTAAKETA, KAVOVTAG
10 LED TOU KUKAWMOTOG Kail TNG TTAAKETAG VO avaBooBrvel.

Ze mepiTrTwon 1ou Kamola LEDs dev avdBouv, eAéy§Te TNV TTOAIKOTNTA TOUG. Av KATrola
LEDs avdBouv €KT6G TnG OaKoAouBiag Trou  TeEPIypAPETAl  OTnR  OUVAPTNON
oneAfterAnotherNoLoop() eAéyére pATTWG Ta KAAWSIA TOug éXouv TOTTOoBeTNOEi OTN AdBOG
Oupa.

6. Mapaperpotroinon Tou KUKAwparog CIRC-02
6.1 AAAayn ouvdptnong eAéyxou Twv LEDs

21n ouvaptnon loop() uTTdpxouv TECOEPEIG CUVAPTACEIG Kal O TEAEUTAIEG TPEIG EEKIvOUv e “//”.
AuTG onuaivel OTI N YPAPA QVTIHETWTTICETAI WG OXOAIo Kal Ogv ekTeAeiTal. MNa va aANGEeTe TN
9



ouvdpTtnon eAéyxou Twv LEDs atmé mv oneAfterAnotherNoLoop(), o¢ pia amd Tig GAAeG TpEIG,
BaAte oxoAio otnv oneAfterAnotherNoLoop(), kal oBroTe Ta a1rd pia GAAN, OTTWG TTAPAKATW.

Matote AtroBrikeuon wg (Ctrl+Shift+s), kai petapeite £€§w atmd 10 @dakeAo Tou project CIRC_02 av
gioTte yéoa o’ autov.

AwoTe dvopa @akélou CIRC_02_d1 yia va amoBnkeUoETE TO TTPOYPAM Q.
21N CUVEXEIQ, QOPTWOTE TO OTnV TTAakETa (Ctrl+u).
EmBeBaiwaTe TNV 0pBA AcIToupyia TOU KUKAWPATOG.

(Znueiwon: O1 oneAfterAnotherNoLoop() kai oneAfterAnotherLoop() éxouv Tnv idia AsiToupyia,
ammAd diagépouv wg TPo¢ TV uAorroinon)

6.2 Anpioupyia pgiag diIKIAg Hag ouvapTNONG Yia ToVv éAeyxo Twv LEDs

210 TEAOG TOU TTpOoypPAPUaTOG, WETG Tn ouvdptnon inAndOut(), opioTe pia ouvapTnon Pe Gvoua
my_animation() n otroia Ba uAoTTolei éva animation TTou Ba ypAyeTe €O€iG.

EvOeIKTIKA N doun pIog ouvapTnong eivai:

void <évoua cuvdptnonc>()
{
<0p1lopo1l petoBAntwv>
<EvToA€c>

}

MOAIG OAOKANPWOETE T CUYYPAPN TNG CUVAPTNONG, TThyaiveTe oTn ouvapTtnon loop() kai kaAéoTe
TNV ypd@ovTtag my_animation();.

To animation 1Tou TPéTrel va UAOTTOINOETE €ival To animation TTou utrdpxel oTo video. Oa
TPETTEI VA XPNOIJOTTOINOETE TOUAdYXIOTOV éva for-loop.

Mnv TrapaAciyere va KAveTe aXOAIa OAeS TIG AAAEG KANOEIG CUVAPTACEWY TTOU TTEPIEXOVTAI
otnv loop().

Matote AmoBrikeuon wg (Ctri+Shift+s), petafeite £Ew ammd 10 PAKeEAO Tou AdN ATTOBNKEUPEVOU
project, av ciote péoa ¢ autdv, (Ouoia pe TTpiv Ba TTpéTTel va BAETTeTe Toug Qakéloug CIRC_02,
CIRC_02_d1) ka1 dwoTe ovoua @akélou CIRC_02_d2 yia va a1roBnkeUoeTe 1O TIPOYPANMA.

21N Ouvéxel, eopTwoTe To oTnV TTAaKkETa (Ctrl+u). EmBefaiwoTe 611 n ouvdptnon oag OOUAEUEl
OTTWG Ba ETTpETTE.

10


http://www.youtube.com/watch?v=WxE2xWZNfOc
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