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1 Eicaywyn

2TOV TOUEQ TWV NAEKTPOVIKWY, N TTOAIKOTNTA UTTOBNAWVEI €AV €va €€APTNUO KUKAWUATOG
gival CUPMETPIKO 1 OXI. ‘Eva pn TToAwpévo e€ApTNUa -- £va eEAPTNMA XWPIG TTOAIKOTNTA --
MTTOPEl VO ouvdeBei TTPOG OTTOIAOATTOTE KATEUBUVON Kal va £§aKOAOUBEI va AsITOUpyEi YE
TOV TPOTTO TToU UTTOTIOeTal OTI Acitoupyei. 'Eva ocupuetpikd €EdpTtnua otrévia £xel
TTEPIOTOTEPOUG ATTO OUO OKPOBEKTESG KAl KABE AKPOBEKTNG OTO EAPTNHA Eival ICOBUVAOG.
MTTOopEiTE VO OUVOEDETE €va N TTOAWHEVO £EAPTNUA TTPOG OTTOINBATTOTE KATEUBUVON KOl
Ba Aeitoupyei akpIBwg To idIo.

‘Eva TTOAWPEVO €EAPTAMA - €va €EAPTANA PE TTOAIKOTNTA -- PTTOPEI va ouvdeBei o€ éva
KUKAWMQ JOvo TTpog Wia kateuBbuvon. ‘Eva TToAwpévo e€aptnua ptropei va €xel dUo, €ikool
Il akOua Kal dIaKOCIEG aKideS Kal TO KaBéva €xel Jia povadikr Asitoupyia fi/kar 6€on. Edv
éva TTOAwMEVO €CApTNUa ouvdédnke e€o@aApéva o€ éva KUKAwWMA, oTnv KOAUTEPN
TTEPITITWON &gV Ba AeIToupynoel OTTWG ETTPETTE. 2T XEIPOTEPN TTEPITITWOTN, £va ETQAAUEvVa
ouvoedepévo TTOAWPEVO e€apTNUa Ba Byddel katrvo, Ba Byddlel oTriBa Kai Ba gival £va TTOAU
VEKPO UEPOG.

Mia mroikidia amré moAwuéva eapriuara: umarapisg, oAokAnpwuéva kukAwuara, rpavliorop,
PUBLIOTES TAONG, NAEKTPOAUTIKOI TTUKVWTES Kal 8iodol, peTadu AAAwv.

H 1ToAIKOTNTA €ival phia TTOAU onpavTIKA €vvola, €10IKA OTav TTPOKEITAI VIO QUOIKA KATAOKEUN
KUKAWMATWY. EiTe ouvdéeTe e€apTAuaTa o€ pia TTAAKETA WwIoU, Ta CUYKOAAATE o€ éva
PCB N 1a pdBete oe éva épyo e-textile, eival kpioiyo va JTTOPEITE va avayvwpioeTe
TTOAWPEVA EEQPTAPATA KAl VA TO CUVOETETE OTN CWOTA KaTeUBuvon. IN' autod gipaoTe edw
Aoirrév! e autd 1O pABnua, Ba culnThoouuE TToIa OTOIXEIO £€xOoUv Kal TTola dev £XOUV
TTOAIKOTNTA, TTWG VA TTPOoCodIopiceTe TNV TTOAIKOTATA TWV €EQPTNUATWY KAl TTWG VO
OOKIUAOETE OPICUEVA OTOIXEID VIO TTONKOTNTA.

2 Aiodog ka1 TroAikéTnTa LED

Znueiwon: Oa avapepdUaoTe OTN PO TOU PEUPATOG TTOU €ival o€ OXEON PE Ta BETIKA
@opTia (dnAadn, To cupuBaTikd pelpa) o€ Eva KUKAWUA.
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O1 diodol emTPETTOUV OTO PeUA va péel pOvo TTPOG Hia KaTtelBuvon Kal gival TTAVTA
TToAWPEVES. Mia diodog €xel U0 akpodEkTeG. H BeTIKr TTAsupd ovopddetal dvodog Kal n
apvnTIkr ovouddleTal KGBodog.

Cathode Anode

(-) |ﬂ (+)

2UuuBoAo 5166wv

To pelpa péow piag d16dou PTTopE va péel JOvo atrd TNV Avodo oTnv KABodo, yeEyovog
TToU Ba ggnyouoe yiarti gival onuavTikO pia 8iodog va ouvdEeTal 0T OWOTH KATEUBUVOT.
Quoikd, kaBe diodog Ba TTPETTEI va €XEl KATTOIO €iD0G £vOEIENG €iTE yIa TOV TTEIPO avodou
€iTe TNG KABOdOU. ZuvnRBwg, n diodog Ba €xel MO yPaAUMT KOVTA OToV TTEipO TNG Kabddou,
n otroia TaIPIAZEl e TNV KATOKOPUPN YPANKI O0TO GUHBOAO TOU KUKAWPATOG TNG B16d0U.

Mapakdrtw cival pepikd Trapadeiypara diddwv. H eTdvw diodog, évag avopBwThg 1N4001,
£xel évav ykpl daKTUAIO KovTd oTnv KdBodo. KaTtw atréd autd, pia diodog orjpatog 1N4148
Xpnoiyotrolei évav paupo OAKTUAIO yia va CNUEIWOEl TNV KABodo. ZT0 KATW MEPOG
UTTAPXOUV HEPIKEG OIOBOUG ETTIPAVEIOKAG TOTTOBETNONG, KOBepia atmd TIG OTT0iEG
XPNOIUOTIOIET  JIa  YPAPPA  yia va  emonudvel 1ol akida eival n  kK&dBodog.

MapaTnPAOTE TIG YPAUMESG O€ KAOE CUOKEUR, TTou dnAwvouv Tnv TAgupd Tng Kabodou, n otroia
TAIPIAJEl JE TN YPOAUHE OTO TTapATTavw oUpBOoAo.

3.LED

To LED onpaivel 8iod0g EKTTOUTIAG QWTOG, TTOU ONUaivel 0TI OTTWG Kal Ta EadEPPIa TOUG
pe Oiodo, eival TToOAwpEva. YTTdpxouv pia XoUu@pTa avayvwpIoTIKG yia TNV eUpecn Twv
BeTikwv Kal apvnTIKwy akidwv oe éva LED. Mtopeite va TTpooTTraBrioste va Bpeite 10
MaKpUTEPO OKENOG, TO OTTOI0 Ba TTPETTEI va UTTOBEIKVUEI TN BETIKN akida avodou.

'H, av ka1moI0g €xel KOWel Ta TTOdIA, SOKINAOTE va BPEITE TNV ETTITTEDN AKPN OTO EEWTEPIKO
mepiBAnua Tou LED. O meipog mou BpiokeTal TTANCIEOTEPQ OTNV €TTiITTEDdN AKPN Ba gival o

apvNTIKOG, KABOBIKOG TTEIPOG.

—

SupBoAo LED
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MrTropei va uttdpyouv kail dAAol deikTeg. O1 diodol SMD €xouv pia osipd atrd avayvwpIoTIKA
avodou/kaBodou. MepikéG QOpPEG eival TTIO €UKOAO va XPNOIUOTIOINCETE ATTAWG éva
TTOAUMETPO YIa va eAEYEETE TNV TTONIKOTNTA. [UpioTE TO TTOAUPETPO OTN PUBUICH TNG B10S0U
(ouvABwg uttodeikvueTal atrd éva oUPBoAo d16dou) Kal ayyifte KABe aioBnTApPa o€ évav
atro Toug akpodEkTeG LED. Edv 1o LED avaBel, o BeTIkOG KaBeTApag ayyicel Tnv dvodo Kai
0 apvnTIKOG aiodnTrpag ayyilel Tnv KdBodo. Eav dev avafel, dokiudoTe va aAAGEeTe TOUG
QVIXVEUTEG.

H moAIkoTnTa evog uIKpooKoTrikoU, Kitpivou LED smipaveiakng Tomo0stnong eAéyxeral uye éva
moAUpeTpo. Edv 10 BTiKG KaAwdio ayyifel Tnv dvodo Kai To apvnTIKO Tnv kdBodo, To LED 6a mpémel
va avayel.

O1 diodol aiyoupa dev gival TO JOVO TTOAWHEVO €EAPTNHA. YTTAPXOUV TOVOI £6ApTNUATWY
ekei €€w ToU dev Ba Asitoupyrioouv edv cuvdeBouv AavBaopéva. ZTn ouvéxela, Ba
oulnTooupe PEPIKA aTTd Ta GAAG KOIVa TTOAWMEVO €CapTAMATA, CEKIVWVTAG ME T

OAOKANPWUEVA KUKAWUATA.

4. EVOWMATWHEVN TTOAIKOTNTA KUKAWMOATOG

Ta oAokAnpwpuéva kukAwpata (IC) ptropei va éxouv okTw A oydoévTa akideg Kal KABe
akpodEKkTNG o€ éva IC €xel pia povadiki Asitoupyia kai Béon. Eival TToAU onpavTiko va
olatnpeite euBeia Tnv TTOAIKOTNTA e Ta IC. YTTdpxel ueydAn moavotnTa va BydaAouy Katrvo,
va AILOOOUV KAl VO KATAaTPAPoUV av ouvoeBolv EGQaAEVa.

Ta IC diaptrepoUg oTTrG ouvhBwg diaTiBevTal oe ouokeuaoia dITTARG ypauunig (DIP) -- duo
o€Ipég akidwy, n Kabepia pe TAGTOog 0,1" apkeTd WOTE va ATTAWVETAI OTO KEVTPO MIAG
oavidag ywuiol. Ta IC DIP cuvhBwg £Xouv Hia eyKOTTH yid VO UTTOBEIKVUOUV TToIa aTTd TIG
TOAMEG akideg eival To TTpwTo. Edv dev uttdpyel eykotr, 1o IC utopei va éxer pia
Xapayuévn KOUKKida aTo TrepiBAnua KovTa oTnyv akida 1.

Notch

Dot

Evowuarwuévn moAIkéTnTa KUKAwuArog
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‘Eva IC pe KOukkida Kal eyKoTrA utTtTodnAwvel TTOANIKOTNTA. MEPIKEG QPOPEG TTAIPVEIG KAl TO
OUO0, HEPIKEG YOPEG TTaiPVEIG HEVO TO Eva ) TO GAAO.

MNa oAa 1a mmakéta IC, ol aplBuoi akidwv augdvovtal dIadOXIKA KABWS ATTOPOKPUVEDTE
apIoTEPOCTPOPA aTTd TNV akida 1.

8765

1234

Koukkideg IC

Ta IC em@aveiakng Bdong ptropei va diatiBevtal o€ QFN, SOIC, SSOP 1} o¢ didgopoug
GAAoug TTapdyovTeg pop®ng, Ta IC Ba £xouv ouvrBwg PIa KOUKKIda KOVTa oTnv akida 1.
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To ATmega32U4 o< mrakéto TQFP, ditrAa oTo pinout Tou @UAAOU SeSopévwyv.

5. HAEKTPOAUTIKOI TTUKVWTEG

Aev gival 6Ao1 o1 TTUKVWTEG TTOAwPEVOL, OAAG OTav gival, €ival TTOAU onuavTiko va pnv
QVOKATEUOUNE TNV TTOAIKOTNTA TOUG.

O1 kepapikoi TTUKVWTEG -- o1 PiIkpoi (TPF kai AiyéTtepo), ouvhBwg Kitpivol -- dgv gival
TToAwPEVOL. MTTOPEITE va T KOAANOETE e KABE TPOTTO.

Kepauikoi mukvwrég Siaurmrepoug oy kai SMD 0,1uF. Aurd AEN cgivai moAwpéva.
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Ta NAeKTPOAUTIKA KATTAKIO (£XOUV NAEKTPOAUTEG), TTOU POIAZOUV HE PIKPA KOUTAKIA aTTd
KAOOITEPO, Kal gival TTOAwPEVA. O apvnTIKOG TTEIPOG TOU KATTAKIOU OUVABWG UTTOdEIKVUETAI
ME €va onuddl "-" A/kal pia yxpwun Awpida katd PAKog Tou KouTiou. MTtropei ettiong va
£XOUV JaKPUTEPO BETIKO TTODI.

Mapakdtw uttdpxouv NAekTpoAuTIKOi TTUKVWTEG 10uF (apioTepd) kal 1 mF, kaBévag atrd
TOUG OTTOIoUG £X€l éva GUUPBOAO TTAUAQG YIa VA TTICNPAIVEI TO apvNTIKO OKEAOG, KABWG Kal
£va JoKpUTEPO BETIKG OKEANOG.

10uF (apiotepd) kar TmF (6£1d) NAEKTPOAUTIKOI TTUKVWTES
H epappoyn apvnTikAg TAong yia PeYAAO Xpovikd didoTnua oc €vav NAEKTPOAUTIKG
TTUKVWTA €XEl WG ATTOTEAECHA HIa oUVTOUN CUVOPTTOOTIKY, GAAG KATAOTPOYIKA, acToxia.
Oa ekpayouv Kal To TTAvVwW PEPOG TOU KATTAKIOU £iTe Ba @ouokwaoel €iTe Ba avoitel. ATTo 16T
TO KATTAKI Ba gival vekpd, AEITOUPYWVTAG 0aV BPaXUKUKAWUA.

6. AAAa TTOAWMEVA £CapTAMATA

Mtratapieg kal Tpo@odoTIKA

H ocwaoTt TTOAIKOTNTA 0TO KUKAWNA 00G CEKIVA KAl TEAEIWVEI PE TN OWOTH OUVOECH TOU
TpoodoTIKOU. EiTe TpOPOdOTEITE TO £pYyo a1rd wall wart €ite amd pia ytrarapia LiPo, gival
onpavTiko va BefaiwBeite 0TI dev Ba TIG oUVOECETE KATA AABOG TTpog Ta TTiIcWw Kai dev Ba
eQapudoeTe KATd AGBOG -9V 1) -4,2V 010 £pyO OAG.

OT11010¢ €X€I AVTIKATAOTHOEI TTOTE PTTOTAPIEG EEPEI TTWG va Bpel TV TTOAIKOTNTA Toug. Ol
TTEPIOOOTEPEG PTTATAPIEG Ba UTTODEIKVUOUV TOUG BETIKOUG KOl ApVNTIKOUG OKPOOEKTEG ME
oUpBOoA0 "+" i} "-". ANEG POPEG UTTOPET va gival Eva KOKKIVO KOAWDIO yIa TO BETIKO Kal £va
MaUpo KaAwdio yia TO apvnTIKO.
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Mia troikiAia a1 pmrartapieg. MoAupepég AiBiou, KUWEAN vopiouaTog, aAkaAiko 9V, aAkaAiké AA kai
AA NiMH. Kdb¢ éva éxel KATTOI0 TPOTTO VO OVATTOPAOCTACEI OETIKA 1) APVNTIKA TEPMATIKA.

Ta TPOPOBOTIKA £XOUV CUVABWC WIG TUTTOTTOINUEVN UTTOO0XN, N OTToia cUVNBWG Ba TTPETTE
va é€xel n idla moAikdTNTa. ‘Evag ypuAog kavvng, yia TTapddelypa, €xel dUO aywyoud:
EEWTEPIKO KAl €0WTEPIKO, O EOWTEPIKOG/KEVTPIKOG aywyds eival ouvABwe o BeTIKOG
aKPOdEKTNG. AANAEG UTTODOXEG OUvVOeoNnG, OTTwG éva JST, éxouv KAeIdi, €101 aTTAG dev
MTTOPEITE va TIC CUVOECETE TTPOG TA TTICW.

"y

‘Evag rumromroinuévog ouvdsouog
MNa eTiTAéov TTPOOTACIA OTTG TNV AVTIOTPOYN TNG TTOAIKOTNTAG TOU TPOPOBOTIKOU, UTTOPEITE
vVa TTPOCBE0ETE TTPOOTACIA AVTIOTPOYPNG TTOAIKOTNTAG XPNOIKMOTTOIWVTAG Hia diodo A éva
MOSFET.

Tpaviiotop, MOSFET kai puBuIoTEG TAONG

AuTd 10 (TTOPadOCIOKA) TTOAWPEVA ECAPTAUATA UE TPIO TEPUATIKA CUYKEVTPWVOVTAI ETTEION
poipdlovTtal TTapdpoloug TUTToUG TTOKETWY. Ta TpaviioTop diaptrepoug otng, Ta MOSFET
Kal ol puBuioTég Téong diatiBevial ouvnBwg oe cuokeuacia TO-92 1 TO-220, émwg
@aiveral TTapakdatw. MNa va BpeiTe ToI0G TTEIPOG gival TTOI0G, avalnTrioTe TNV ETTITTEdN AKPN
oTtn cuokeuaaoia TO-92 ) Tn peTaAAIKN WUKTpa oTo TO-220 Kal avTIoToIXIoTE TNV PEXPI TV
oKida 0TO PUANO DEDOPEVWV.
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MNavw, éva tpaviiorop 2N3904 o ouoksuaoia TO-92, onueIWOTE TIS KAUTTUAES Kal eUBgieg AKPES.
‘Evag pubuioric 3,3 V oc ouokeuaoia TO-220, onueiwoTe TN NETAAAIKT) WUKTPA OTO TiOW HEPOG.

Kai Ta Aorrd.

AuTh €ival uoévo n kopuPr] Tou TTayofouvou Pe TTOAWNEVN ouvioTwaoad. AKOUN Kal Ta un
TToOAWNEVA €EAPTAMATA, OTTWG Ol AVTIOTACEIG, PTTOPOUV va OlaTeBouv ot TTOAWMEVA
TTakéTa. ‘Eva TTaKETO avTIOTACEWY -- JIa OJadOTToinan TTEVTE TTEPITTOU TTPOKABOPICUEVWV
avTIoTAoEWwV -- ival éva TEToI0 TTAPAdEIYUA.

Makéra TToAwpévng avriotaong. Mia ogipd atrd mwévre avrioTdoelg 330Q, 6Aeg depéveg HeTagu TOUGg
oT0 éva dkpo. H TeAgia avTITTPpOowITEUEl TNV TTPWTN, KOIVA KAPPiTOoO

7 Zuptrépacpya

Eutuxwg, KGBe TTOAWMEVO €EAPTNUA Ba TTPETTEI VA €XEI KATTOIO TPOTTO VA OOG EVNUEPUIVEI
TTo10 akida gival Trola. PpovTioTe va diaBadete TTAVTA Ta QUAAC OEBOPEVWIV KAl VO EAEYXETE
TN BnKN Y10 KOUKKI®EG | AAAOUG OEIKTEG.

Twpa ToU EEPETE TI €ival N TTOANKOTNTA KaI TTWG VA TV AVOYVWPIOETE, yiaTi va unv Oeite
MEPIKA aTTO AUTA TA OXETIKA PaBruaTa:

* Baoikd oToixeia ouvdeong - YITAPXOUV APKETOI CUVOECHOI TTOU €XOUV Tn OIKA TOUg
TTOAIKOTNTA. ZuvRBwg, auTog gival Evag TTOAU KAAOG TPOTTOG yia va BeBaiwbeite 6T dev
EQAPUOLETE pEUPA A KATTOIO AAAO CHPA TTPOG TA TTIOW.
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* Aiodol - To Aautrepd pag TTapddelypa TTOMKOTNTAG £apTUATWY. AuTd TO PABNUa
TTPOXWPA 110 o€ BABO0G yia TO TTWG AEITOUPYOUV o1 diodol Kal TToIo! TUTTOI S1I0dwWV UTTAPpXOUV
eKei €Cw.
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