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EPAPHOYECHOUG ZTOIXQIG nheKTpOVIth

KEQAAAIO 14 .\ 1\=5 \JYlzs 0\=z

21N ouyxpovn €moxXH XPNOIMOTOIOUHE NAEKTPOVIKEG CUOKEUEG KaBnuepivd. Até padidpwva — Tpavdi-
oTop Kal TNAeopdoeig HEXPI NAEKTPOVIKOUG UTIOAOYIOTEG. OI EQAaPHOYEG TNG NAEKTPOVIKAG HAG KATAKAU-
Touv. X’ auTtrjv TNV €vOTNTA HEAETOUNE TIG IBIGTNTEG TWV NHIAYWYWV KAl KATIOIEG SIATAEEIG TTOU KATAOKEU-
adovral amd nUIaywyoug, 6Tiwg n KpuoTaAAodiodog kai To TpavlioTop. H tmap&n autwv Twv diatd&ewyv £xel
TMPOKAAEDEl TNV EMAVACTACH TNG NAEKTPOVIKIAG OTa TeAeuTaia xpovia.

21N ouvéxeia TEPIYPAPOUHE HEPIKEG amAEG AoYIKEG TUAEG, TTOU KaTtaokeudalovral amd dIaTAgelg nuia-
Ywywv. Me Tn Bori6eia TwV AOYIKWV MUAWV PITOPOUHE Va pUBHicoupe TNV AEITOUPYIa NAEKTPIKWY OUCKEUWV
Kal va emeEepyacboupe peydlo apiOpdé mAnpopopIwy.




Eikéva 13.1
Ot nAekTpOVIKO( UTTOAOYLOTEG Kal oL Sopupdpol —
POUMOT elval autépaTeq kal TONUTIAOKEG
unxavég. Ma va Aettoupyrjoouv xpeltadovral,
€KTOG and evépyela kat tn duvardtnta
OUAN\OYNG, KaTaxwpenong kat eneEepyaociag
TIANPOPOPLLV.

Eikéva 13.2
To npwTo TPavlioTop KATAOKEUAOTNKE OTA
epyaompla Tng etatpiag Bell (HMA), To 1948.
‘Evag onpepvég UIKPOETEEEPYAOTAS
NAEKTPOVIKOU urtoAoyloTtr rephapBdvel oA
ekatoppupla tpavdiotop.

Eicaywyn

Ano ta apxaia xpovia, aAl\d kupiwg and Ti§ apxeg Tou
180U alva éwg orjuepa, o Avbpwriog kataokeUaaoe Kal ou-
vexifel va kataokeuddel pnxaveg, Tiou urmopouv va PeTa-
TPEMOUV TNV evépyela arnd Tn Ja pop@r) atnv AAAn. ‘Epabe
va JeTapEépel kal va dlaxelpiletal Tnv evépyela, WoTe va
Ikavortolel TIg avAaykeg Tou.

Qotdéoo, and ta péoa tou 200U Alwva, N avBpwndtnTa
éxel epdoel o Jla véa emnoxry. Mia véa évvola dlekdikel and
TOTE €vav, eElo0U pE TNV EVEPYELQ, TIPWTAYWVLIOTIKO POAO
otnv opydvwaon kat eEEANLEN TNG avBpwTilvng Kowvwviag: H
nAnpogopia.

Ma va Aettoupyrioet éva TAUVTHAPLO, XPELAZETAL TIANPOPO-
pieg yia m Beppokpaaia Tou vepou, ToV TPOTIO KAl T GUXVO-
NTA MEPLOTPOPNG TOU KAdOoU OTIG dlAPopES PATELG TOU
nAuoipatog. OTav «tp€xoupue» €va MPOYPAUA OTOV NAe-
KTPOVIKO UTIOAOYLOTH), TOU Tipoadidoupe MANpogopieg, TIg
oroieq n unxavr) enegepyddetal kat pag tig anodidel e dla-
(POPETIKY Hop®PN. Na va uropéoel £va dlaoTtnUOTAOLO VA Ki-
vnBel o€ [a cuyKekpLEVN TPOXLd, TIPETeL va dlabgTel kal va
eneEepyaotel MAnpopopieg yia tn B€on Kat tnv Taxutntd
TOU, KaBWG KAl y1a Tiq SUVAELG TIOU evEPYOUV TIAVW TOU.

Ol eriotriuoveg Kal oL Texvikoi oxedlaoav kal kataokela-
oav CUCTHUATA KaTayxwplong, enegepyaaciag kat petddoong
NG MAnpogopiag. AvolEav €tal, véoug dpAdoUg OTIQ ETMIKOL-
VWVIEG, OTOV QUTOUATO EAEYXO MUNXAVWV KAL OTN POMITOTIKN,
OTNV LlATPLKY, OTN YEVETIKY Kal 0T SlAoTNLKY) TEXVOAOYIa.
Epyaoieg, mou oto mapeAbdv anarrodoav arokAELOTIKA av-
BPWTILVEG XELPOVAKTIKEG 1] DlAVONTIKEG AelToupyieg, onuepa
yivovtat and pnxaveg. Ot NAEKTPOVIKO{ UTTOAOYLIOTEG, OLTNAE-
TIKOWVWVIAKO{ dopu@dpol, To SLad(KTUo, T CUCTAUATA QUTO-
MOTOU EAEYXOU TWV UNXAVWY, TIOU XPNOLUomolouvTal atn
Blounxavia, otV latpikr, aAd kat oto oriTt, eival poidvta
™G vEQg HETABLOUNXAVIKAG ETTOXNG, TTIOU SLAVUOULIE.

O ekpnktikol puBpol otnv eEENIEN Twv cuoTNUdTWY ETTE-
Eepyaoiag kal petdadoong g nAnpogopiag, opeihovral
otnv avrtioToixn avdamtuén tng eruotrung ™g HAekTpovi-
KAG. K&Be didtagn, otnv omoia oupBaivel kivnon QopTiouE-
vV owpatidiwv (ouvibwg nAektpoviwy), péow agpiwv n
OTEPEWV OWHATWY, 1) akOUA KAl HECA ATtO KEVO XWEO, EWTTI-
rrel ota Aaiola Tng HAekTpovikig. ‘ETol, oL avTloTdTeg, ol
AUt peg, Ta nnvia, kA, eivat Suvatdv va anoteAéoouv
OTolXela Uag NAEKTPOVIKG CUCKEUNG.
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Huiaywyol kal
€EPAPMOYEC TOUG

‘Evag and toug nAéov kaBoploTikoug otabuoug otnv
eEENIEN TNG HAekTpOVIKNG, UTPEE N avakAAuyn Tng Kou-
0TaAA0d16d0uU Kal NG KpuoTaAoTpLddou (tpavlioTtop), TIou
PoEKUYaV ard T LEAETN TWV OLOTHTWY TWV NLAYWYWV.

Me T1g dlatdEelg auTég uropoUe va EAEYXOULE Kal va
puBuCoue, e Tolkihoug TPATIOUG, TNV EVIAOT) TOU NAEKTPL-
koU peupuatog rou dlappéel Eva KUKAwA. ‘ETaol, Ta KUKAW-
pata rou nepthauBdvouv kpuotalodidédoug kat Tpavdi-
atop, napouatdlouy €vav MAOUTO IOLOTHTWY, TIOU XPNOLLO-
riolouvtatl oe €va oAU peyalUTepo TIA00G EPAPOYWV.

271G emdueveg apaypdgpoug Ba yvwpiooupe ta Bactkd
XAPAKTNPLOTIKA TNG aywYLUSTNTAG TWV NUAYWYWV, TN Lop-
PN KaL TIG IBOTNTEG A KOUCTAANOSIOB0U Kal [EPLIKES amd
TIG EPAPHOYEG TNG. XN CUVEXELQ, Ba aoyxoAnBoUue pe pia
KaTtnyopia NAEKTPOVIKWY KUKAWUATWY e Ta omola, orwg 6a
doupe, €xoupe Tn duvatdTNTa va EAEYXOULE Kal va pubpi-
Coupe TNV autouatn Aettoupyia TwV NAEKTPIKWY KAl TWV [n-
Xavik®wv guotnudtwv: Tig Aoyikég miAeg. Ol epapuoyEg
Toug Eekivouv and Tnv autouatn Aettoupyia Tou TMAUvTNPI-
ou, Tn puBuion TG Beppokpaciag Tou YPuyeiou kat Ta ou-
OTMHATa ouvayeppoU, Kat TAVOUV OTnV autOuatn Aettoup-
via twv epyootacinwv, Twv SIKTUWV UTTOAOYLOTWY Kal Twv dla-
OTNUOMAOIWY — POUTTOT.

13.1 H pixpookonikn Sopn Twv npiaywydv

H uPnAr nAeKTPIKY aywyudTnTa TWwV HETANWY (dNAadn
N XaunAn ek avtiotaor] Toug, kepdAato 7.3), opelletal
ota eAelBepa nAekTpOVIa TIOU TIEPLEXOUY. Ta ATONA TWV [e-
TAMwV €xouv otnv eEwTEPIKY TOug oTIRAda éva €wg Tpia
nAekTPOVLQ, TIOU ouykpatouvTal xaAapd arnd Tov nuprva
Toug. ‘Otav ta dropa Bpiokovratl oAU kovTd To éva 0To AANO
Kal oxnuatiCouv To MAEYQA TOU UETANAOU, TA NAEKTPOVIA TNG
eEwTePIKNG oTIRADAG eyKaTAAE(TOUV evieAWG TA dToua ota
oroia avrkav kat KUKAopopoUv eAelBepa ¢’ A0 TO TAEYA
(ewdva 13.4).

Eikéva13.3
Tpavgiotop kal diodol, oe cuVUAOUO e
QVTIOTATEG KAl TIUKVWTEG XpnaluorotouvTal yia
TNV KATAOKEUN] amAWV NAEKTPOVIKOV
KUKAWHUATWV.

Eikéva 13.4
AmtelkdVIOT TOU TAEYHATOG eVOG LETAAIKOU
aywyou. Ta nAekTtpdvia TNG EEWTEPIKNG
oTolBadag uropouv va kivouvtal eAelBepa péoa
OTO TAEYMQ.

HMIATQrol KAl EOAPMOTEZ TOYZ
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Eikéva 13.5

Arelkovion Tou TMAEyHaTog evég povetn. Ta
nAekTpdvia TG eEWTEPIKNG oTolBadag dev
propouv va kivnBouv ehelBepa oto MAEYUa, SLOTL
OUYKPATOUVTAL [E LOXUPEG SUVALELS amd TOUG
TIUPNVEG TWV ATOUWV.

O  FO RSO SO

O TO08 T 0880
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Eikéva 13.6

AmelkovIo™ TOU KPUGTANAOU TOU TUpPLTIOU OTO
eninedo. Ze MoAU XxapnAr Bepuokpacia 6 Aa Ta
nAektpdvia eival maydeupéva ota dropa. e
ouvren Bepuokpacia peptkd nAekTpdvia
EepeUyouv Kal petatpénovral oe eAelBepa. 2N
B€on mou eykatéewpav npokUrTel MAedvaoua
BeTIkoU popTiou: pia BeTIKY o).

Avti{BeTa, 0’ A0 TO MAEYUA Ta NAEKTPOVIA TNG EEWTEPL-
kg otiRddag ota AToua TWV HoVWTWY, CUYKpatoUvTal Je
loxupég duvduelg and tov nuprjva toug. ‘ETot, Ta nAektpd-
via dev urnopouv va Eepuyouv and ta ATopa TTou aviikouv
Kal va petatparnouv ge eAelbepa (eikdva 13.5). ' autd, ol
HovwTEG Ttapouatdlouv eEALPETIKA eYAAN avTtioTaon otn
SLéAeUOT TOU NAEKTPIKOU peluatog, dnAadr) oxedov unde-
VIKA NAEKTPIKY] aywyLudTNTA.

Ounuaywyol eivat otoixeia, mou mapouotdlouv pa dia-
(POPETIKN, ard Toug aywyoug Kal TOUG LOVWTEG, CUUTEPL-
@opd o1n diEAeuoT ToU NAeKTPLIKoU pelpatog. To nelpaua
Oelxvel OTL o oAU XaUNAEQ Kal o€ auvriBelg Bepuokpacieq
oL nuIaywyoi dev dyouv To NAEKTPLIKS peUlIa; CUUMEPLPEPO-
VTAl 0V LOVWTEG.

‘Otav augrjooupe tn Bepuokpacia Toug, N NAEKTPLKN
TOUG AyWYLUATNTA AuEAveTal onuavTikd. ZToug niaywyouq
n aywydtnta auv&dvetal e n Bepuokpaocia, avtiBeta e
Ta Y€Tala ota onoia pewwvetal (mapdypapog 3.1.3, «Aeite
KL QuTO»).

Mw¢ epunvedetal n NAEKTPIK AQywyUOTNTA TWV NUIAYW-
YWV Kat ot UETABOAESG NG, ue BAON TN UIKOOOKOTIKY TOUG
Sopry;

And ta nmAéov TuTiikd napadelypata nuiaywywy, mou
Xpnotuorolouvtal euputata ot Blounxavia, eival To nupi-
Tlo0 (Si) kat To yepuavio (Ge). Kadbe dtopo nupttiou (1) yep-
paviou) éxel TEooepa NAeKTpOVIA OTNV eEWTEPLKY oTIRAdA
Tou. KaBéva and autd pall pe éva avtiotolxo nAekTpdvio
€voq yeltovikoU Tou atdpou aoxnuatifouv €va kowvé (elyog,
Tou éAketat kat and ta duo dropa. Me tov Tpdmo autd oxn-
paTiCeTal pia KOUOTAAAIKY] dopr, £va TAEyua aTOUwY TUpPL-
Tlou (eikdva 13.5).

‘Otav n 6epuokpacia tou KpuotdAou eival XapnAn, Ta
nAeKTPAOVIA Kal Ta dToua €Xouv XaunAr Bepikn evépyela. H
KIVNTIKN eVEPYELQ TWV NAEKTPOVIwY dev eival ApKeT) WOTE va
UTIEPVIKOOUV TIG EAKTIKEG SUVANELG TWV aTOUWY Kal va
eheubepwBoUv. ‘ETol, oe XaunAr Bepuokpacia To rupitio
XL UNdapLv NAEKTPLKY] aywyLLéTNTA. ZUNTIEPLPEPETAL
Onwg évag JovwTNG.

>e uPnAdtepn Spwg Beppokpacia (yia mapddetyua, 10 —
30°C), N KIVNTIKY] evépyela Twv atépwv auEdvetal. To ocd
NG eVEPYELAG TIOU PETAPEPETAL OTA KOvA {elyn Unopel Tw-
pa va eival apkeTo yla va IPoKAAECEL TNV aneAeuBEpwan Lie-
PLKWV NAekTpovinv ard Ta dropa nou avrkav (eikéva 13.6).
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Ta nAektpdvia autd petatpénovral oe eAelBepa. ‘ETal, TO
UANIKO arokTd nAEKTPIKN aywyludTnTa, TIou au&dvetal étav 1
BepLoKPAO{a TOU EYOAWVEL

2TIQ TIePLoXEQ and TIg ortoieg dparnéteucay nAekTpovLa,
n NAekTPIKN Loopporiia diatapdooetal. AQou amopakpuv-
Bnke 10 NAekTPIOVLIO, UTIAPXEL TTIAEOV €va TTAedvaoua BeTL-
KoU popTtiou (eikdva 13.6). Anpioupyeital, énwg Aéue, pa
OeTIKN omn.

21 6€om érou dnuioupyronke uia BeTikr o €AKeTal
kat purtopel va petanndnoet Eva nAekTEOVIO amnd [ia YELTOoVL-
kr} 6€on. To nAekTpdvio eEoudeTepwivel TO BeTIKS PpopTio
NG omng, aAAd otn B€on Tou eykaTéAele dnuiloupyeital
pa véa. To arnotéeopa eival oav va HETAKIVAONKE 1] BETIKNA
orn oe uia véa Béon(ekdva 13.7).

Qote o€ évav nuiaywyo n nAEKTPLKN aywyudtnTa opei-
Aetat otnv Kivnon eAeuBepwv nAekTpOVIWY KAl BETIKWY
orwv.

Hulaywyoi tinou p kai Tonou n

Eidaue 6Tt n aywyudtnta evog nuiaywyou eEaprdrat
évrova amnd m Bepuokpacia. Qotdéoo, dtav xpPnoUonoLloU-
UE NULAYwWYOUG OTIG EQAPUOYES, yia napddelyua otnv Kata-
OKeUN eVOG OTEPEOPWVIKOU 1} EVOG UIToAoYLoTH, dev BEAoU-
Ue n Asttoupyia toug va ennpedletal ano tn Bepuokpaaia.
[a to Adyo autd, aAAd kat yia va BEATIWOOUUE TNV NAEKTOL-
KN Qywyuotnta twv nuULaywywv, mpokalouue texvntn au-
&non twv eAeUBepwv NAEKTOOVIWY 1} TWV BETIKWY OTTWV TOUG.
‘Etot, mpokUnTouv avtioTolxa ol nuiaywyol TUrou n Kat ot
nutaywyol Turtou p.

2TOUG nuilaywyouq Turnou n (negative), undpxouv nmoAu
nepLtoodtepa eAeUBepa nAektpovia (apvntikd gpopTtia -
negative) napd onéq. H aywydtnta twv aywywy turou n
opeiletal KUplwe oTnVv Kivnon Twv eAeUBEpWVY NAEKTPOVIWY
toug. To avtiBeto akplBuwq ouuBaivel OTOUG NUIAYwWYoU§ TU-
rou p (positive).

MNwg¢ kartaokeudovtat ot nuiaywyol TUIou n Kat rnwg ot
turnou p; lNw¢ urropouue va au&rioouue ta eAcUbepa nie-
KTPOVIA KAL ITWG TIG OETIKEG OITES;

Ac npoonabriocouue va npoBAéYouue Tt 6a ocuuBel av
OToV KPUOTAAAO TOU nupLTiou Ueptkd droua rupttiou Exouv
avtikataotabouv ue droua evog otolxelou rmou XL mEvte
nAektpdvia otnv eEwteptkn otBdda Tou, yia napadetyua
apoevikou (As).

= & & &

Eikéva 13.7

Av ota dkpa evog nuaywyou epapUdCoUlE pla

NAEKTPIKY] TAOT, TA NAEKTPAOVIA Ba KivnBouv mpog
TO BeTIKS TIOAO KAl OL OTEG TIPOG TOV APVNTIKO.

ORTEOR ROF IR O

i P 4 el -

O EOoR 10 1 0O

O B0 BOFIRO
Eikéva 13.8

ZXNMatiki avarapdotaon nuiaywyou Turou n.
Ané k&Be ATOUO apOevIKoU, TIOU EXEL TIEVTE
nAektpdvia otnv eEwTepikn Tou oTIRAdAa,
TpoKUTTTEL éva EAEUBEPO NAEKTPOVLO.

HMIATQTrOol KAl EOQAPMOTEZ TOYZ
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Eikéva 13.9

ZXNMATIKA avarnapdotaon nuaywyou Tunou p.
Ze KdBe dtopo Bopiou oxnuatietal pa BeTikn
om.

Eikéva 13.10
Me katd\\nAn texvikr| dladikaoia eival duvatdv
va OUYKOAMNBel €vag nuiaywydg tumou p pe
évav TUmou n. TOTe TIPOKUTTTEL A
KpuoTalodiodog (p-n junction). Ztnv eikéva
Selxvetal kal n GUPBOAIKN TNG avanapdoTaon.
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Eikéva 13.11

‘Otav ouvdéooupe To BeTIKO OO TNG Hratapiag

pe Tov nuaywyd Tunou p Tng kpuoTalodiédou,

o Aaurtrpag ewTtoBoAel. And ) diodo diépxeTal
NAeKTPIKO pela (0pBr) MOAWaN).

Ta téooegpa and ta névre NAEKTPOVIA TOU apOEeVIKOU Ba
oxnuatioouyv kowd Cedyn Ue TA NAEKTPOVIA TWV YEITOVIKWY
TOU aTtOuwV rupttiou. To MEUTo, mou nePLooeUel, aroond-
TAl EUKOASTEPQ KAl UETATPEMETAL O EAEUOEPO NAEKTOOVIO
(etkova 13.8). lNpokumntet €T01, éva onuavtiko nAedvaoua
EAeUBepwWV nAekTpOVIWY, MOU MPoEpxeTatl ard Ta droua Tou
apoevikod.

Qote évag kpUoTaAAOG UPLTIOU, OTOV OO0 EXOUUE KA-
veL mpdouEn ukprg moodtnrag apoevikou, eivat éva napd-
detyua nutaywyod Turou n.

AvtikaBiotouue twpa, mdAt Uikpod aptbud atduwy ruptti-
ou, aAAd and droua evog otorxeiou mou Exel Tpla NAeKTOO-
via otnv e&wteptkr) Tou otBdada, yia napddetyua Bépto (B).

Tdte, Ta tpla nAektpovia tou Bopiou Ba oxnuatioouvv
Tla Kowvd Ceuyn Ue Ta NAEKTOOVIA TPLWV YEITOVIKWY TOU ATO-
Uwv rtupttiou. Ouwg, yta va ouunAnpwOel kat To TéTapTo
leuyog, Aeinet éva nAektpdvio. AnAadn oxnuartiletat ua O¢-
TIKn ot (etkova 13.9).

Qote and kabe drouo Bopiou MEOKUMTEL, OTOV KPUOTAA-
Ao, uta Betikn ortry. ‘Etot o aptBudg twv onwv au&dvetat
dpauartikd. O kpuotaAdog Tou rupttiou ue npooui&els Bopi-
ou glvat éva napddetyua nuiaywyou Turou p.

13.2 H kpuctalloSioSog

Artd T ouykSAAnon evog nuiaywyou TUrou p Ue Evay tu-
TTOU N, MPOEKUWE n SLATa&n rou EueAAe va pEpet enavdota-
on otnv HAEKTpOVIKY KAl OTIG EPAPUOYEG TNG: N KPUOTAA-
Aodiodog, 1 arAd diodog (sikdva 13.10). KGBe nAEKTPOVIKT
OUOKEUN TTOU Xpnoluorolouue otnv kabnueptvi uag {wi,
reptéxel anod uta Ewg rmoAAd ekatouuupla KPUOTAAA0dLo-
doug: To padiokaoetopwvo, to CD, n tnAedpaon, o nAe-
KTPOVIKOG urtoAoytotrig, O autduatog pubutotnig tne Aet-
Toupyiag Tou mAuvtnpiou, TOU cuvayeEUOU, KATL.

Mola eival ekeivo To XapAKTNPELOTIKG TNG KPUOTAANODLO-
dou 1ou Avol&e véoug opilovteq OTIq epapuoyEG TNG HAe-
KTPOVIKNG; 'H, pe dAa Ady1a, g ouuneplpgpeTal pia dio-
d0¢ étav ota AKPa TG EPAPMOOTEL LA NAEKTPIKY TAON;

H artdavrnon npokuntet and to anotéAeoua Tou eEQIETL-
Ka artAou relpduatog ue to ornolo dtariotwvouue ot n dio-
d0¢ erutpénet T SIEAEUAN TOU NAEKTPIKOU PEUUATOG MOVOV
Kkatd ™ uta popd.

Otav guvdéouue 10 BeTIKO MOA0 NG unatapiag ue Tov
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nutaywyd turou p g dtédou Kat Tov apviTiko roAo e Tov
nutaywyo turou n, Tote n dlod0¢ eruTPENEL TN SIEAEUOT) TOU
nAekTplkoU peduatog. H diodog Asttoupyel ws KAELOTAG dia-
koértng. H ouvdeon autr ovoudletat opdr) moAwon ¢ dto-
dou (ewdva 13.11, 13.3a).

‘Otav ouvdéoouue 10 BeTiKG MAAo NG urarapiag ue Tov
nuaywyd turtou n e dtédou Kat Tov apvnTiko roAo e Tov
nutaywyo turou p, 10te n 3iod0G dev eMITPENEL TN dIEAEUON
TOU nAeKTPIKOU peduarog, H diodog Asttoupyel wG avolktog
dtakomntng. H auvdeon autr ovoudletat avaoTtpo®n OAW-
on ¢ dtédou (ewdva 13.12, 13.3B).

A@ou n diodog srutpénel In diEAeuUon peUUATOG UOVOV
epooov n (ouuBarikr) ¢opd Tou eivat and Tov NUIaywyo tu-
TTOU p P0G TOV NULAYWYO TUMOU N, 0TA KUKAWUATA TN OUU-
BoAiCouue dnwg deixvet n ewdva 13.10.

Avop8won Tng evallacoopevng Taong

H AEH uag rtapéxet evalaocoduevn tdon. Qotd00, moA-
AEG OUOKEUEG, ONMwGS Ta KUKAWUATA EVOG NAEKTPOVIKOU UITO-
Aoytotr, TG TNAEGPAONG, TOU PASIOKATETOPWVOU, KA, Ast-
TOUPYOUYV e Tdon otabepriG MoAIkOTnTag.

Me v kpuoTaAAodi0d0 UTOPOULE VA UETATPEWOULE Uia
evaAlaooduevn tdon oe tdon otabepric noAkdtntag. H
dtadikaoia autr ovoudadletat avopBwon tTng evalAaoodyle-
vng tdong. H dtdtaén ue tnv ornoia enttuyxavouue tnv
avopbwon utag evaArkaocoduevng tdong ovoualerat avop-
BwTNAG (ekdva 13.14).

To kKUkAwua evog arAou avopbwth (1 nutavopbwtn), rna-
plotaverat ouuBoAikd atnv etkdva 13.15. Epapudlouue uta
XaunAn evaAhacoduevn tdon ota onueia A kat B (eioodog —
input - Tou kukAwuartog). H nuiavopbwuévn tdon AauBdvetat
ota dkpa tou avtiotdt (50006 — output - TOU KUKAWUATOG).

Mapatnpouue 6Tt n Kuuatouopen rmou AauBdavouue otnv
£€000 (0Ta akpa Tou avtioTdrn) ivat n Ylon e Kuuato-
UOPPNG NG evaAldaooduevng tdong rnou epapudlouue
otnv eloodo: Eite OAeg ot BeTIKES eiTe OAeG OL APVNTIKES Tt-
UEC TNG Tdon €Ll06d0U EXOUV QITOKOTTEL.

Mnati oupBaivel auto;

€& Xpdvo utag neptédou ™G evaAlaooduevns Taong, n
dl0d0¢ Aettoupyel Tn utor) nepiodo we KAELOTAG dLakomTng
(dtav eivat 0p6d rmoAwuévn) kat v AAAN ULon weg KAELOTOG
(6tav eivat avaotpopa rmoAwuévn).

Eikéva 13.12
‘Otav ouvdéooupe To BeTIKO OO TG Hnatapiag
He Tov nuaywyod Tumou n g kpuotalodiddou,
o Aaunmpag dev pwTtoRoAel. And n diodo dev
DlépxeTal NAEKTPIKO peupa (avdotpopn MOAwaon
néAwon).
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Eikéva 13.13
ZUMPBOAKN arelkévion TG KpuoTalodldédou ato
OXedLA0US TWV NAEKTPOVIKWV KUKAWUATWY. To
BéNog dnAWveL TN Popd Tou NAEKTPIKOU
peluarog mou tn dlappéel, dtav sivat opda
TIOAWMEVN.

HMIATQTrOol KAl EOQAPMOTEZ TOYZ
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Eikéva 13.14

H napepBoAr| Tng kpuoTalodiédou Tipokalel avépBwon Tng evalacodpevng Taong.
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Evakhoooduevn HuiavapBuspivr
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Eikéva 13.15
ZUMBOAIKA avamnapdoTtaoT) TOU KUKAWUATOG evog
artAou avopBwTH.

transistor

PNP NPN

Eikéva 13.16
To BéNog eival otov ekmound kat deixvel Tn
oupBaTikn Gopd Tou PeUaToq

MkPg epyaderipio

AvopOwon ue kpuoTarrodiodo

® Uvdeoe a XaunAn (6 — 8V) evaA\aoadpevn tdon (elcodog)
pe TNV €{00d0 Y evég MAAUOYPAPOU. ZTNV OUVEXELQ OUVEDE-
o€ TV Tdon og oelpd e a KpuoTaA\od(0d0 Kal Evav avTl-
otdm.

® >(vdeoe TA AKPA TOU avTIOTATN (€€0D0G) He TNV eicodo Y
€vOG MaALoYPAPOU.

® 3 UyYKPLIVE TNV KUUATOUOP®PY TIOU tapatnpeig otnv 06dvn
TOU TMAAPOYPAPOU e TNV TAOT elgG30U.

KpuotaloTpiobog — Tpavlictop

‘Eva tpavliotop — kpuotaAiotpiodog aroteAeltat and
éva oTpwua nuiaywyou evog TUrou TornoBetnuévou avdue-
oa og dUo oTpwuata Tou avtibetou turou. Etat éva npn
Tpavliotop anoteAsitat and nuiaywyoUug TUMoU n rou nept-
BdAAouv va Aerpd otpwua TUou p. Av 1 epLoxr OTo KE-
vTpo elvat Turou n 1dte nmpokurntel éva tpavl{otop pnp. Z
KdBe repintwaon 1o KeVIpLko otpwua ovoudletat Bdon evw
ot duo repIBAAAOUOEG TTEPLOXES lval O EKTTOUMOG KAl O OUA-
AEKTNG (etkova 13.16).
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Ta tpavlioTop XPNOYLOTTOLOUVTAL WG EVIOXUTEG OXESOV
o€ KABe NAEKTPOVIKY) ouoKeun. 2’ éva padlopwvo, CUCKEUN
MAE6PAONG 1] NAEKTPOVIKG UTOAOYLOTH) UIKPES TATELS 17 pEU-
UQATA UETATPEMOVTAL OE UEYAAUTEDA OTO KUKAWUA TUAAEKTN
eKrourou (etkova 13.17).

e Kamnoleg neptntwoelg tpavliotop elvat duvatdv va
ouvdéovtal UETAEU TOUG WOTE va EKTEAOUV AOYIKEG MOAEEIG
1 va npooBetouv aptbuoug. Tote BERata dev SpouV WG evi-
OXUTEG aAAd wG ITOAU ypriyopol SlaKOMTES.

Eikéva 13.17

o

H édiodo¢g mou pwrtoBoAei (LED: Light-Emitting
Diode)

Mepikég diodol, IBIKAG KATAOKEUNG EXOUV TNV IOLOTN-
Ta va akTivoBoAouv amd Tnv MePLoXr| EMAPNG TWV NULa-
YWY®V TOUg p Kat n, dtav n tdon ota dkpa Toug Eemepd-
o€l la opLopévn TIun (Yla mapddetyua 2V). Tig didédoug
autéq Tig ovoudloupe LED.

2TIQ 31Od0UG AUTEG €va EPOG TNG EVEPYELAG TOU NAe-
KTPLKOU peUATOG TIOU TIG dlapPEEL UETATPEMETAL OE
evépyela opatrq aktivoBoAiag.

2uvriiBwg ot LED xpnotuormolodvtal wg eVOEIKTIKEG AU-
Xvieg Aettoupyiag nAekTpovikwy dlatdEewv evw omavid-
TePQ, yla Tnv napdotaon aplbuwy oe aplOpounxaveg,
POAGYLA KATT.

H tdon ota dkpa wag LED, dev erutpénetal va Eenepdaet pia Péylotn Tun, yiati kKataotpépeTal.

‘Etol, ouvdéoupe Ttdvtote o€ oglpd e Tn diodo évav Tipo-
otateuTiké avtiotdm (R).

O avriordrng LDR (Light - Dependent Resistor)

‘OTav oe oplopévoug NULaYwyoUg POOTIMTEL 0paTH)
aKTIVORBOAIQ, ) avTioTaom Toug PelwveETal.

lNarti ouuBaivet autd;

MoAAd and ta pwtdvia TNG aktivoBoAiag cuykpouo-
VTAL e TA NAEKTPOVLA TTIOU UVSEOUV Ta ATOMA TOU NLa-
YWYoU 010 KpUOTAAALKS Ay Tou. H evépyela Tou ue-
Tapépetal e Tov TPpdMo autd ota nhektpdvia propel va
Ta arnodeopeloel and ta dTtoua rou avikouyv. Tote dnui-
oupyouvtal pdabeta eAelBepa NAeKTPOVIA KAl OETIKEG

e
L

dwrtoypagia LED.

S

H avtiotaon evég LDR pewvetal étav pwtidetat.

HMIATQrol KAl EOAPMOTEZ TOYZ
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OTEQ, TIOU €X0UV w¢ aroTéAeoua TV alv&non tng
aywyludTnTag Tou nuaywyou, dnAadn mn heiwon
NG avtiotaong Tou.

H avtioTtaon evég LDR pnopel va kupaivetal, yia
napddetypa aré 10MQ oto okotddt éwg 100Q dtav
ektiBetal oto n\aksd pwg. ‘Etol, av petafdAloupe
v évtaon Tou pwTég ou npoaoriintel oto LDR,
Tou dmAavou KUKAWHATog, n avtioTtaor| Tou Oa je-
TaBANnBel. H petaBoAn Tng avrtiotaong 6a npokaé-
o€l HETABOAN TNG €vTaang Tou NAEKTPLIKOU pelua-
Tog 1ou dlappéel To KUKAwPaA, dnAadn ueTaBoAn

otnVv évOELEn TOU AUMEPOUETPOU.

QUTOPATN PUBHION PWTOYPAPIKWV UNXAVWY KATT.

0=0°C

H avtiotaon evdq thermistor peidvetal dpaotikd dtav
au&dvetal ) Bepuokpacia.

oldfouv onuavTikg HETABOAN TNG avTioTAoNG
Toug Ue TN Beppokpacia, ovoudlovral thermi-
stor.

Av og éva KUKAwPa Owg To elKoVIZOUEVO,
au&rjooupe tn Bepuokpaoia tou thermistor, n
avtiotaor] Tou Ba eAattwBel kal Ba pokaAEéoel
au&non g €vtaong Tou nAeKTPkoU PeUPATOQ,
TIOU PETPAUE [IE TO AUMEPOUETPO.

Ta thermistor xpnowuomnolouvrat oTnv Kata-
OKEUN NAEKTPOVIKWV BEPUOUETPWY, WG TIPO-
OTATEUTIKOL 1 pUBLLOTIKOL avTIOTATEG, KATT.

Ta LDR xpnaotuortolodvTal yia TNV KATAOKEUT] 0p-
YAvwv HETPNONG TNG €vTaong Tou pwTog, yia TNV

H avtiotaon evég LDR au&dvetal dtav pewwverat n
€vTaon Tou pwTAG TOU TMPOCTIUITEL 0’aUTO.

To thermistor

Eidaue 611 étav au&dvoupe tn Bepuokpaacia
evog nuIaywyou, N aywyluotnTd Tou UeyaAwvel.
AnAadn n avtioTtaor) Tou EAATTWVETAL

AuTd oupBaivel yiati pe Tnv av&non tng Beppo-
kpaoiag auEavetal n KTk eVEPYELA TWV ATOPWY
Je aroTé\eopa TNV aneAeubEpwan NAeKTpoviwy
and neploodtepa aropa. ‘Etot o aplOpdg twv eAeu-
Bepwv NAekTpOVIiwY KAl TWV BETIKWVY oMWV TIou dn-
HioupyouvTal 0Tov KpUOTAAAO TOU Npaywyou au-
Edvetal. To nAekTplkd pelpa diépxeTtal and Tov
nuaywyo eukoAdtepa. O nuiaywyol ou napou-

0=25°C
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