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1 Eicaywyn

Zoupe o€ évav avoAoyikd Koopo. YTrapxel Ameipog apiBuds xpwudtwy yia va
CwypoQioouE Eva aVTIKEIUEVO (AKOUA KI av N diagopd gival adpaTtn oTo PATI Jag), UTTAPXEI
ATTEIPOG APIBUOG TOVWY TTOU PTTOPOUNE VA OKOUOOUUE KAl UTTAPXEl ATTEIPOG aplBudg
MUPWOIWY TTOU UTTOPOUME va Pupicoude. To KOIVO BEua OAwV auTwy TwWV avaAoyIKWV
ONMATWYV gival ol ATTEIPEG dBUVATOTNTEG TOUG.

Ta ynelakd cAPaTa KAl Ta avTiKEiyeva aoxoAouvTal Pe Tn o@aipa Tou dIakpITou | Tou
TTETTEPACKEVOU, TTOU Onuaivel OTI UTTAPXEI £va TTEPIOPICHUEVO CUVOAO TIMWY TTOU UTTOPOUV
va gival. AuTo Ba PTTopouce va onuaivel Jovo dUo CUVONIKEG TIUEG, 255, 4,294,967,296 N
oTIdNTTOTE AAAO, EQOTOV BeV gival « (ATTEIPO).

()

Ta avrikeiysva Tou Tpayuarikou KOOHOU MTTOpoUv va sugavifouv dedopéva kai va oUAAEyouv
£10000UG ¢€ite ue avadoyika eite uye wneiaka pyéoa. (Amé apiorepd mpog ta &&éid): Ta poAdyia, Ta
moAupeTpa kai Ta joystick ummopouv va Aaouv omoiadnmore pop@r) (avaloyikd mavw, wyneiakd KaTw).

H epyacia pe NAekTpoviKA onuaivel 0TI aoxoAciTal TOGO e avaAloyikd 600 Kal JE Yn@Iakd
oAMaTa, €10000UG Kal £§000UG. Ta NAeKTPOVIKA pag Epya TTPETTEI va GAANAETTIOPOUV PE TOV
TPAYMATIKO, QVOAOYIKO KOOUO MHE KATTOI0O  TPOTTO, OAAN& O  TTEPICOOTEPOI
MIKPOETTEEEPYOOTEG, UTTOAOYIOTEG KAl AoyikéG Povadeg pag eivar Kabapd wneiakda
eCaptrpata. Autoi ol dUo TUTTOI oNUATWY gival oav dIAPOPETIKEG NAEKTPOVIKEG YAWOOEG.
Opiopéva nAekTpovikd eEapTtriuaTta ival diyAwooa kal GAAa uTTopoUv va KATavorjGouyv Kal
va JIAjooUV Jovo éva aTrd Ta dUo.

2€ auTO TO NABNUa, Ba KAAUWOUNE Ta BaCIKA TOOO TWV WNQIOKWY 600 Kal TWV avVAAOYIKWYV
ONPATWY, CUUTTEPIAAUPBAVONEVWY TTAPABEIYUATWY YIa TO KaBéva. Oa PIAAoOoUNE £TTioNg
yla avaAoyIKa Kal Yn@Iakd KUKAWPOTA Kal €EapTrpaTa.

2 Avaloyikd Zhpara

Opiouodg: ZARpara

Mpiv TTpoxwpriooupe TTOAU TTapatrépa, Ba TTPETTEl va PIAOOUPE Aiyo yia TO TI gival éva
ONMa, Ta NAEKTPOVIKA OAUATA CUYKEKPIPEVA (O avTiBeon We Ta OfpaTa KUKAo®opiag, Ta
GApTTOUN OTTé TO ATTOAUTO power trio i} €va yeviKO PECO ETTIKOIVWVIAG). Ta oRuara yia 1a
oTToia WIAGUE €ival XPOVIKG WETARBAAAOUEVES «TTOOOTNTEG» TTOU METAPEPOUV KATTOIO €i60G
TTANPOPOPIWYV. ZTNV NAEKTPIKA PNXAVIKA, N TT000TNTA TTOU PETARAAAETAI XpOVIKA eival
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ouvnBwg Tdon (av Ox1 auTr], TOTE ouVHBWCG pelpa). ‘ETol, 6Tav PIAGPE yia ofuaTa, amAd
OKEQTEITE TA WG PIA TAoN TToU aAAGCEl e TRV TTAPOodOo Tou Xpdvou.

Ta oApaTa TTEPVOUV PETAEU OUOKEUWY YIO ATTOOTOAR KAl AWn TTANPOQOPIWY, Ol OTTOIEG
MTTOpPEi Vva gival Bivieo, AXog N KATTOI0 €i60¢ KwAIKOTTOINUEVWY OedONEVWY. ZUVABWG, Ta
onpata peradidovral HEow KaAwdiwv, aAAd Ba ptropoucav €1TiONG va TTEPACOUV PECW
TOU aépa pEow KUPATwyv padioocuxvotntag (RF). Ta nxnmik& oAparta, yia Tapddeyua,
EVOEXETAI VA PETAPEPOVTAI HETAEU TNG KAPTAG XOU TOU UTTOAOYIOTH 0OG KAl TWV NXEiWY,
EVW Ta CAMOTO OEBOUEVWV EVOEXETOI VO TTEPVOUV PECW TOu aépa PETAEU evog tablet kai
evog dpopoioyntr Wi-Fi.

2.1 N'pagARuara avaAoyikoU OHHaTOG

Etre10n €va orjua moIkiAAEl he TNV TTApodo Tou XpOvou, eival XproINo va TO oXedIACETE O€
£va ypaenua O1Tou 0 XPOVog aTreikovifeTal oTov opIfOvTIo GEova, OTov Aova X Kal n Taon
OTOV KATaKOpUPo, aTov dfova y. H e€étaon evog ypa@ruaTog evog oAUaTog gival auvBwg
0 EUKOAOTEPOG TPOTTOG VIO VA TTPOCDIOPICETE €AV €ival avaAoyIiKo A YN@IaKo, éva ypd@nua
XPOVOoU £vavTl TAoNG evog avaloyikoU OHNaTog TTRETTEN VA Eival OUAAS KOl CUVEXEG.

ANVANVANS
RVAAVERV/

Volts (v)

pagnuara avaAoyikou oiuarog

Evw autd Ta orjuata utropei va TepiopifovTal o€ éva eUPOG PEYIOTWY KOl EAAXIOTWYV TIHWY,
e€akoAouBei va uttdpxel €vag ATTeIpog apIBPOG TINWV €vidg autou Tou eupoug. la
Tapddelyua, n avaloyiky Taon TTou Pyaivel ammd Tnv TIPIfa TOiXOU OQG MTTOPED va
ouoiyyetal PeTagl -120V kai +120V, aoAAd, kaBwg au&dvere TNV avaAucn OAo Kai
TTEPIOCOTEPO, AVOKAAUTITETE Evav ATTEIPO APIOUS TIUWV TTOU PTTOPET va €ival TO O (OTTWG
64,4V, 64,42V, 64,424V kai ATTEIpEG, OAOEVA KAl TTIO AKPIBEIG TIMEG).

2.2 Napadeiypara avaAoyiKwv onUATWYV

O1 peTadooelg Bivieo Kal NXOU CUXVA HETOQEPOVTAl 1) EYYPAPOVTAl XPNOIUOTTOIVTAG
avaAoyikd cAuata. To ouvBeto Bivieo Tou PByaivel amd pia maAid uttodoxr) RCA, yia
TapAadelyua, gival éva KwOIKOTTOINUEVO AvOAOYIKO OfHa TTOU OUVHBWG KUMAIVETAI JETOEU
0 ka1 1,073 V. MiIKpooKOTTIKEG AAAQYEG OTO Ofua €XOouv TEPAOTIO ETTIOPACN OTO XPWHA N
TN 6€0n TOU BivTEO.

Ta kaBapd nxnTIKA onuata eivalr emiong avahoyikd. To ofua tmou PByaivel amd éva
HIKPOQWVO gival YEPNATO aTTd AVOAOYIKEG CUXVOTNTEG KAl APUOVIKEG, TTOU OUVOUAZovTal IO
va KAVoUvV 6uop@n HOUTIKN.

This project has been funded with support from the European Commission. This publication [communication] 3
reflects the views only of the author, and the Commission cannot be held responsible for any use which may be
made of the information contained therein.



Sl Co-funded by
m 2021-1-FR01-KA220-SCH-000031617 RIPall the European Union

3 Wnolakd Znpata

Ta Yyneiakad ofRuata TTPETTEN Va £XOUV Eva TTETTEPACHEVO oUVOAO TIpwyY. O apiBudg Twv
TIHWV OTO OUVOAO pTTOPEl va gival otToudnATroTE PETAEU SUO Kal evOG-TTOAU-pEYAAOU-
apIBUOU-auTo dev cival-aTTeIpo. ZuviRBwg Ta Ynelakd orpara Ba gival gia atro TG dUOo TIPEG
-- oTmwg OV 4 5V. Ta ypagruata XpovIGHoU auTWY TWV CNUATWY Poialouv JE TETpAywva
KUuara.

Volts (v)

5V

jov

Time (t)

Yneiaka Znpara
avarrapdoTacn MIOG avaAoyIKAG KUupaTopop®ng. ATTO Jakpid, n AsiToupyia KUOPATOG
TTOPAKATW MPTTOPEl va @aiveTal ool Kal avaloyikr], aAA& OTav KOITAZETE TTPOCEKTIKA,
UTTAPXOUV WIKPOOKOTTIKG SIakpITé BAMOTA KABWG TO CGrjua TTPOCTTabEi va TTpooeyyioel Tig

TIMEG:
l{c-its (v)

Time (t)

Avaloyika Ziuara
Autn gival n geyaAn dlapopd HETAU avaAoyIKwv Kal Yn@Iokwy KUPATwy. Ta avaloyikd
KUJaTa €ival odaAd kai guvexn, Ta yn@iakd Kupata €ival KAIJoKwT, TETpdywva Kal
OIaKPITA.

3.1 NMapdadeiypa Yyn@eiakwy onuaTwy

Aev gival 6Aa Ta ofjpata Axou Kal Bivieo avaAloyikd. Tutrommoinuéva oiuata 6w HDMI
yla Bivreo (kai fxo) kai MIDI, 12S 3 AC'97 yia fixo petadidovral OAa yn@iakd.

O1 TTeEPIO0OTEPEG ETTIKOIVWVIEG METAEU OAOKANPWUHEVWY KUKAWUATWY €ival WnQIaKEG.
Aletraég 0TTwg 10 oeIpIakd, To 12C kal To SPI petadidouv 6Aa Ta dedopéva HECW HIOG
KWOIKOTTOINUEVNG OKOAOUBIAG TETPAYWVIKWY KUMATWY.
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SCK > SCK
COPI - COPI
CIrO & CIPO

Controller to Peripheral Peripheral to Contreller,,, ..
idle next byte

SCK
Clock from
Contreller d e b ) el et et

01234567 01234567

COPI
Controller-Out | ) . L
Peripheral-In 1 100 1 0 1 0

0x53 = ASCII '§°

CIPO
Controller-In ;

Periph 1-Out - !
SISEaER 01100040
0x46 = ASCII 'F'

H ociprakn mepipepeiakn disraen (SPI) xpnoiuotoisi ToAAd wneiakd onuara yia rn peradoon
Ocdouévwy ueTaéi CUTKEUWYV.

4. Avaloyika kail Wneiaka KukAwpata

Avaloyikd HAekTpovika

Ta TepiocdTEPa aTTd Ta BEPEAIWDN NAEKTPOVIKA EEAPTAMATA -- AVTIOTACEIG, TTUKVWTEG,
ETTAYWYEIG, diodol, TpavlioTop Kal AEITOUPYIKOI EVIOXUTEG -- €ival OAA EYYEVWGS QVAAOYIKA.
Ta KUKAWWPOTA TTOU KATOOKEUAZOVTAI HE CUVOUACHO POVO QUTWYV TwV CTOIXEIWV gival
ouvnBwg avaAoyikd.

Ta avaloyikd kKukAwuara cgivar ouvlOwg TMOAUTTAOKOI OuvdUAaONOi EVIOXUTWYV AgIToupyiag,
aVvVTIOTAOEWYV, KATTAKIWV Kal AAAwvV Baogikwv nAekTpovikwv e§aptnuarwyv. Auro gival éva mapddsiyua
avaAoyikou gvIOXUTI) IXou Karnyopiag B.

Ta avaAoyik@ KUKAWPATa PtTopei va gival TTOAU Kopwd ox€Dla pe TTOAAG eEapTAMATA N
MTTOpEl va €ival TTOAU aTTAd, OTTwg OUO avTIOTACEIS TTOU CouvduddovTal yia Vo
dnuIoupyroouyv évav dialpéTn TAoNG. Mevikd, WoTO0O, TA AVAAOYIKG KUKAWHPOTA €ival TTOAU
Mo OUOKOAO va OXedIOOTOUV OTTO €KEiva TTOU €KTEAOUV Tnv idla epyacia ynelakd.
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XpelaZetal éva €I0IKO €ido¢ odnyoU avaAoylikoU KUKAWPATOG yia va oxedidoel évav
avaAoyikd padlo@uwvikd dEKTN A Evav avaAoyIKo QopTIOTA YTTatapiag. YTTdpxouv ynelakd
eCapTiuaTa yia va Kdvouv auTtd Ta ox€S1a TTOAU TTI0 aTTAG.

Ta avaloyikd KukAwpata €ivar ouvABwg TTOAU TTIo euaioBnta oto B6pufo (MIKPEG,
avemluunteg dlakupdvoelg otnv Téon). MikpéG aAAayég oTo emmimedo TAONG €vog
avOAOYIKOU CAPATOG PTTOPET VA TTPOKAAECOUV ONUAVTIKA COAAUATA KATA TNV ETTEEEPYATIA.

4.1 Wnoeilakd HAekTpovika

Ta ynolakd KUKAWPaTa AeIToupyoulv XpnOIMOTTOIWVTAG WNIaKd, dIakpITd oApaTa. Autd
Ta KUKAWMATA ouvrBwg atroteAolvTal atrd ouvouacoud TpavlioTop Kai AOYIKWY TTUAWY Kal,
o€ uPnASTEPa ETTITTEDA, MIKPOEAEYKTWY 1 AAAWV utToAoyioTiIKwy ToITT. O1 TTEPITOOTEPOI
ETTECEPYAOTEG, €iTe €ival PeYAAOI WIKPOI €TTEEEPYOOTEG OTOV UTTOAOYIOTH ©aG  €iTe
MIKPOOKOTTIKOI MIKPOEAEYKTEG, AEITOUPYOUV OTNV WNQIAKn o@aipa.

e &0

_‘T 1

Ta wneiaka KUKAwuara xpnoiuoTroiouv e§apTAuAara OTTwS AOYIKES TTUAES 1) IO TTEPITTAOKA wn@ilakd
IC (ouvbwg avrirpoowIreuovral amo opBoywvia e EMONUACUEVES aKIOES TTOU EKTEIVOVTAl ATO
aura).

Ta wneiokd KUKAWPATA XPpNOoIPoTToIouv ouvhiBwg éva Quadike oxAua YIa Wwnoiokh
onpatodétnon. Autd Ta OUCTAMOTO EKXWPEOUV OUO OIOQOPETIKEG TACEIC WG OUOo
OIa@OPETIKA Aoyika emmimeda  -- g uwnA Ttdon (ouvhnbwg 5V, 3,3V [ 1,8V)
QVTITTPOOWTTEUEI TN Mid TIFA Kal Jia xaunAn 1édon (ouviBwg 0V) avTiTpoowTrelel TNV GAAN.

MapoAo TTou T WNQPIAKA KUKAWMPATa oxedIAlovTal EUKOAGTEPQ, TEIVOUV va gival Aiyo TTIO
akpIB& atrd £va avaloyikd KUKAwWa pe Tnv idla epyaacia.

4.2 AvaAoyikég Kal yn@IoKeg ouvOUaoNOg

Aev givar omm@vio va doupe éva PEiyUa avoAOYIKWV Kol WN@IAKWY OTOIXEIwV OE éva
KUKAWMA. Av Kal O JIKPOEAEYKTEG €ival ouvhBwS wn@laka Bnpia, ouxva €Xouv ECWTEPIKA
KUKAWMOTA TTOU TOUG ETTITPETTOUV VA SI0CUVOEOVTAIl HE AVAAOYIKA KUKAWUATA (METATPOTTEIG
avaAoyikoU o€ wn@ioko, diaudp@wan TTAGTOUG TTOAROU Kol PETATPOTIEIC Wn@lakou o€
avaAoyikd. ‘Evag petarpotréag avaloyikoUu o€ wnelakd (ADC ) emtpémel o€ évav
MIKPOEAEYKTH) va ouvdéeTal pe €vav avaAoyikd aioBntipa (OTTwWG QWTOKUTTOPA N
aiocbntipeg Beppokpaciag), va diaBalel oe avahloyiky Tdon. O AiyéTEPO  KOIVOG
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METOTPOTTEQG WNPIOKOU Ot avaAoyikd eTITPETTEl O €vav HIKPOEAEYKTA va TTapdyel
avOAOYIKEG TAOEIG, KATI TTOU gival BOAIKO OTav XpeIAdeTal va KAVEI €VaG RXOG.

5 Zuptrépacpa

Twpa 1OU yvwpilete TN Sla@opd HETAEU aVAAOYIKWY KAl WNQIOKWY CNUATWY, 0ag
TIPOTEIVOUPE VO €AEYEETE TN MPETATPOTTA avaloylkou o€ wnoelokd. H epyacia pe
MIKPOEAEYKTEG, 1] OTTOIOBNTTOTE NAEKTPOVIKG Baciopuéva oTn AoyIKr, onuaivel va epyAaceoTe
oTNV Yn@IoKr a@aipa TIG TTEPICCOTEPES POPES. EAvV BEAETE va avixveUOETE TO QWG Kal TN
Bepuokpacia | va dl0oUVOECETE £VAV UIKPOEAEYKTH HME MIA TTOIKIAIQ GAAWY aVOAOYIKWV
alIoONTAPWY, Ba TTPETTEI VA EEPETE TTWG VO HETOTPEWETE TNV AVAAOYIKK) TAON TTOU TTAPAYOUV
o€ YnIoKA TIUA.
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