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XpnuarodotTnon

* To Tapdv eKTTAIOEUTIKO UAIKO £X€l avaTrTuxBei oTa TTAGioIO TOU eKTTAIOELUTIKOU £PYOU TOU
016a0oKoVTa.

+ 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.
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1. ZKOTTOG TNG AOKNONG

*=  Xpnon Tou avamTtulakoU TepIBAAAOvVTOG Tou Arduino® yia Tn ouyypa®r Kai Tn HETAPOPTWON
TTPOYPANPATWY oTnV TTAakéTa Tou Arduino Uno.

= Anuioupyia KUKAWPOTOG eAéyxou 8 LEDs pe xprion Tou kataxwpntr) oAicBnong 74HC595

= Kartavénon Tng Asitoupyiag Tou Kataxwpentri oAicdnong.

2. NapadoTtéa

= ‘Eva apyeio zip pe Ta project CIRC_05, CIRC_05_c1, CIRC_05_c2 1rou 6a dnuioupynoeTe.

= ‘Eva screenshot ammé 10 arduino IDE Ttrou &¢gixvel O11 n petayAwTtTion (compile) €yive pe
emTuxia kal Tautdxpova eugavifel To pEyeBog Tou duadikou oxediou yia KAOe KUKAwQ.

= ‘Eva video 5-10 sec emmidei§ng 10U KUKAWWPATOG Madi PE nXNTIKA TTEPIYPOAPR Yia KABE
KUKAwQ.

Xpovog oAokARpwong epyacTnpiou: 45 Aemrrd.

O KaTaxwpenTAG METATOTTIONG €ival éva OAOKANPpwHEVO KUKAWHA, TO oTroio divel 8 mpooBeTeg
€§000uUg (yia Tov €AeyXO NAEKTPOVIKWYV OTOIXEiWV) XPNOIMOTTOIWVTAG HOVO Tpia pins Tou
Arduino. Etmriong pmopouv va ocuvde0ouv TToAAoi KaTaxwpntég HETATOTIONG Haldi WOoTE va
éxoupe emITPOcOeTeEG £§6O0UG  XpnoilpotroiwvTag TdAI Ta Bl pins. TNa va To
xpnoigotmroifoete Bérete 10 data pin og HIGH 4 LOW, &ivere évav TOANO OTO POAOSI, Kal
emravaAappdvere péxpr va éxere 8 bits dedopévwy. Tore divere évav maAud orto latch kai
MeTa@épovTal Ta 8 bits dedopévwv OTA AVTIOTOIXO pins TOU KATAXWPENTHA METATOTIONG. MNa
BaButepn peAETN TNG AsITOUupyiag ToUu avaTpéSTe oTo OXETIKO Afppa TG Wikipedia.

3. Karaokeun Tou KuKAwpatog CIRC-05

MNa v ekmévnon Tou KukAwpatog CIRC-05 atrairouvTtal Ta €§AG HEPN:

ZT1oIXEiO Mepiypaen Kal TooéTNTA
f 8x Smm kokkiva LEDs
/\ 19x KaAwdia
e 8x AvtioTdoeig 330 Ohm
(MoprokaAi — MoprokaAi — Kagé)
‘ 1x Karaywpnrig ohioBnang 74HC595

1 Xpnoigotroinke uAikd atd 1o SparkFun Inventors Kit for Arduino



http://en.wikipedia.org/wiki/Shift_register
https://www.sparkfun.com/products/10173

Ta uAANGdIa dedouévwy (datasheets) Twv UAIKWY BpiokovTal TTAOPAKATW:
> LED

>  Kataxwpnthc oAioBnong 74HC595

> Avrtiotaon 330 Ohm

KaTaoKeudoTe T0 KUKAWHA, CUPQWVA HE TIS TTAPAKATW OXNHOTIKEG avaTTaPACTACEIG:
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TotmoBeTr|OTE TOV KATAXWPENTA OAiIcOnong oto breadboard. H nUIKUKAIKA €yKOTTA Tou, Ba TTpETTEl
va gival cUP@wvN JE TN Qopd Tou ZXAUaATog 1.

2uvdéoTe TO OeTIKO aKPOOEKTN TOu KABe LED OTO avaypa@ouevo pin TOU KATaXwpPnTi
oAioOnong, kai pia avriotaon 330 Ohm oTov KABe APVNTIKO AKPOBEKTN, TTOU VA TINYAivel OTN
yeiwon.

2uvdéaTe 10 8° kai To 13° pin Tou KataxwpenTR cAicBnong oTn yeiwon kabwg kai 1o 10° kal 16° oTo
+5V.

2uvdéaTe Ta pin 11, 12 kai 14 Tou KaTtaxwpenTi oAicbnong ota avaypa@oueva pins Tou Arduino.

*** MNpoooxn: Av ouvdéoere avdamoda 10 IC TOU KATAOXWPNTH OAiICONONg MTTOPEi Vva
KOTAOTPEWPEI TO OAOKANpwupévo KUKAwpa. AlaBdorte 10 datasheet ka1 oTn ocuvéxeia
akKoAouBnoTe mOTA TIG 08nYieg ouvdeong. ***

TéAog cuvdEoTE PETAEU TOUG TIG YEIWOEIG Kal Ta +5 V Tou breadboard.

210 onueio aurd Ba mpémel va yvwpileTe KATTOIEC BATIKES TTANPOPOPIES yia TOV Karaxwpntn
ueraroémong (Serial to parallel converter):


https://www.sparkfun.com/products/8377
http://www.sparkfun.com/datasheets/IC/SN74HC595.pdf
http://www.sparkfun.com/datasheets/Components/LED/COM-00532-YSL-R341Y3D-D2.pdf

AloBdoTe 10 £¢A1G ANpua otn Wikipedia.

270 TTaPOV KUKAWMPA N XPACN Tou KaTaxwpenTh HETATOtOoNG Ba pag dwoel 8 emmAéov e€66oug yia
Tov éAgyXo Twv LEDs, xpnoiyotroiwvTtag povo 3 pins Tou Arduino.

4. MNMpoypappationdg Tou KUKAwparog CIRC-05

AvTIYpAWTE TOV TTAPAKATW KWOIKA OTO TTPOYPONMPATIOTIKO TTEPIBAAAOV Tou Arduino.

(EvaAAakTikG kKaTeRdoTe TOV a1Td £0W)

Kwé1Kag mPoypappatiopoy TOU KUKAWUATOG

*| Arduino Experimentation Kit Example Code |
*| CIRC-05 .: 8 More LEDs :. (74HC595 Shift Register) |

*We have already controlled 8 LEDs however this does it in a slightly
*different manner. Rather than using 8 pins we will use just three
*and an additional chip.
*
*/

//Pin Definitions

//Pin Definitions

//The 74HC595 uses a serial communication

//1ink which has three pins

int data = 2;

int clock = 3;

int latch = 4;

//Used for single LED manipulation
int ledState = 0;

const int ON = HIGH;

const int OFF = LOW;

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

void setup()

pinMode(data, OUTPUT);

pinMode(clock, OUTPUT);

pinMode(latch, OUTPUT);
}

/*

* loop() - this function will start after setup finishes and then repeat

* we set which LEDs we want on then call a routine which sends the states to the 74HC595
*/

void loop() // run over and over again

int delayTime = 100; //the number of milliseconds to delay between LED updates
for(int 1 = @; i < 256; i++){

updateLEDs(i);

delay(delayTime);

}


http://ardx.org/CODE05
http://en.wikipedia.org/wiki/Shift_register

Kwé1Kag mPoypappatiopoy TOU KUKAWUATOG

/*
*updateLEDs() - sends the LED states set in ledStates to the 74HC595
*sequence
*/
void updateLEDs(int value){
digitalWrite(latch, LOW); //Pulls the chips latch low
shiftOut(data, clock, MSBFIRST, value); //Shifts out the 8 bits to the
//shift register
digitalWrite(latch, HIGH); //Pulls the latch high displaying the data

}

/*
* updateLEDsLong() - sends the LED states set in ledStates to the 74HC595
* sequence. Same as updateLEDs except the shifting out is done in software
* so you can see what is happening.
*/
void updateLEDsLong(int value){
digitalWrite(latch, LOW); //Pulls the chips latch low
for(int i = 9; i < 8; i++){ //Will repeat 8 times (once for each bit)
int bit = value & B1000O00OO; //We use a "bitmask" to select only the eighth
//bit in our number (the one we are addressing this time through
value = value << 1; //we move our number up one bit value
//so next time bit 7 will be
//bit 8 and we will do our math on it
if(bit == 128){digitalWrite(data, HIGH);}
//if bit 8 is set then set our data pin high
else{digitalWrite(data, LOW);} //if bit 8 is unset then set the data pin low
digitalWrite(clock, HIGH); //the next three lines pulse the clock pin
delay(1);
digitalWrite(clock, LOW);
}
digitalWrite(latch, HIGH);
//pulls the latch high shifting our data into being displayed
}

//These are used in the bitwise math that we use to change individual LEDs
//For more details http://en.wikipedia.org/wiki/Bitwise_operation
int bits[] = {B000000O1l, BOOOVVO10, BOVVVV100O, BOOVO1000, BOOO1000O, BOO1000O0,
B01000000, B10000000} ;
int masks[] = {Bi11111ile, B111111e1, B11111011, B11110111, B11101111, B11011111,
B10111111, BO1111111};
/*
* changeLED(int led, int state) - changes an individual LED
* LEDs are O to 7 and state is either © - OFF or 1 - ON
*/
void changeLED(int led, int state){
ledState = ledState & masks[led]; //clears ledState of the bit we are addressing
if(state == ON){ledState = ledState | bits[led];}
//if the bit is on we will add it to ledState
updateLEDs (ledState); //send the new LED state to the shift register

}

ATtroBnkevoTe To wg CIRC_05 ka1 0Tn OUVEXEID QOPTWOTE TO TTPOYPAUHUA OTNV TTAGKETA.

Av 10 Arduino ofnvel, eAéyETe PATTIWG £XETE TOTTOBETACEI AvATTOdA TOV KATAXWPENTH 0AicBnong.



5. MNapapeTpotroinon Tou KuKAwparog CIRC-05

5.1 YAotroinon Tou TTpoypaupaTog dixwg Tn Xprnon Tng £€ToIung
ouvaptnong shiftOut().

AANGETEe otn loop() Tn ypauury updateLEDs(i); ot updateLEDsLong(i); kai @opTtwoTe T0
TTPOYPAMMO OTNV TTAAKETA.

MapatnpAoTe 0TI evw Oev aAAdlel kATl OTn AgiITOUpyia TOU KUKAWUATOG, O KWOIKAG, HOG
emTPETEl TTAEOV Va “emTiKoIvwvoUue” he To chip 1 bit Tn @opa.

Na Tepioodtepeg  Aetrropépeieg dlafdoTe 1o OXOAId TOU KWOIKA TNG OuvapTnong
updateLEDsLong() kai yia peyaAutepn euBABuUvOn PTTOPEITE VA AVOTPESTE OTO TTAPOKATW AP

NG Wikipedia.
5.2 'EAeyxog pepovwpévwy LEDs

Mropeite emiong va eAéyiere pepovwpuéva LEDs, o6mwg  eixate kaver oto  CIRC-02,
xpnoiyotrolwvtag Tnv changeLED(<apiBu6¢ LED>,<ON/OFF>);

MNa Tapadeiypa otn loop(), AvTIKATAOTACTE TOV UTTAPXOVTA KWAIKA PE TOV TTAPAKATW, ATTOBNKEUOTE
10 WG CIRC_05_c1 kai goptwoTe 10 aTo Arduino:

int delayTime = 100; //the number of milliseconds to delay between LED updates
for(int i = @; i < 8; i++){

changeLED(i,ON);

delay(delayTime);

}

for(int i = @; i < 8; i++){

changeLED(i,OFF);

delay(delayTime);

}

5.3 YAotroinon evog dikou cag LED animation

Opiote wia dik cag ocuvdptnon pe 6vopa my_animation(), n omoia Ba uAotroiei éva LED
animation kai kaAéoTe Tnv, OTTWG €xel Treplypagei oto CIRC-02 6.2. Mtropeite av BéAeTe va
XPNOIMOTIOINCETE TV idla ouvdptnon Trou e€ixare ulomoinoelr oto CIRC-02 &2,
TPOTTOTTOIWVTAG TNV KATAAANAA, woTe va kKdAvel compile xwpig o@dAparta (alayrp Tng
digitalWrite() o€ changeLED() kTA).

AtroBnkeuoTe To wg CIRC_05_c2 kai popTwaoTe TO0 070 Arduino.


http://en.wikipedia.org/wiki/Serial_Peripheral_Interface_Bus
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