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8.1 Eicaywyn

‘OAeg oxedOV 01 GUYXPOVES NAEKTPOVIKEG OLUOKEVEG EPYALOVTAI TPOPO-
doTovpeveg pe ovvexry Tdon (dc). H Tpogodooia auTh emTUYXAVETOI
TraipvovTog TNV evoAAaoodpevn (ac) Téon Tou dikTvov 220 V/50 Hz kai
ouviBwg vtroPIBalovt& Tnv Tn peTaTpémovpe o€ dc. Or dataéelg TTov
emTeAOVV auTh TN AsiTovpyia ovopdlovral TPoPodoTikég draraeig
ATTAWG TPOPOSOTIKA.

OpIopévol PETATPOTIEIG, GTTWG O PWTOTTOAAXTTAACIAOTEG KAl Ol QvVI-
XVELTEG 10VIOpoU, XpeldGovTal dc TAOoEIG TPOPOdOaing aTrd EKATOVTAOES
€wg YIANodeg PoAT (kV), dAAG TTOAD pIKpG& pebpOTO, CLVABWS HIKPOTEP
ToL MA (HIANIOPTTEP). ANeG b1aTAEEIS, OTTWG TT.X. Ta TPAVIOTOP KAl TO
oAokAnpwpéva kukAwpaTta (IC), epydlovtal ouvhOwS e TAOEIG TPOPOOO-
oiog a1r6 3 £€wg 30 V Kol pEUPOATO OTTO HEPIKG MA £wG APKETA A (QUTTEP).

H otaBepdTnTar TNG TAONG TPOPOOOOITG, TTOL TPOPOOOTEN TNV NAEK-
TPOVIKA] OLOKELK|, TTAI(el OLXVG ONUAVTIKG poAo, YiaTi kabopilel Kol Tn
OTABEPOTNTA AEITOVPYIOG TNG GUOKELHS.

YApepa LTTGPXOLV OIGiPOPOI TOTOI TPOPOJOTIKWV. Opliopévol atd
auTolg PBaociovral 0To KAAOOIKG OXAUA avepOwong GUVOLAOHEVNG HE
@idTpa e§opdAuvong. AvatmrTuén auTod TOU OXAHOTOS YIVETOI HE TN
XpHon €1dIkwv oAokAnpwpévwy KUKAwUATWvY Tpogodooiag. Etriong, oe
O1GPOPES EPAPHOYES XPNOIHOTTOIOUVTAI T AEYOHEVA TTAALUOTPOPOSOTIKA.
TéNog, 6Tav 01 ATTAITOVHEVES I0XEIG Oev eival HEYGAES, XPNOIHOTTOIOVVTOI
T600 perarporreic DC/DC 600 kou petarporreic AC/DC. A&iCel etriong va
onpelwBel, 0TI yia Tnv emriTevén oTabeprg TGoNG £§6d0L dc, eivan orjpepa
oe xprjon d1&gpopol oTabepotroinTég. Ta TapaTTdvw BEpATA Bar HOG AT
OXOAOOLV OTIG EVOTNTES TTOU OIKOAOLOOUV.

8.2 Baoikég BaBpideg evog TPOoPOdOTIKOU

To Xx.8.1 defvel To SopIKS didypappa evég ouvrijBoug TPOPOSOTIKOU
Kal TIg Si1Gpopeg Babpideg Tov XpeiGidovTal i T HETATPOTH TNG ac
Téong o¢ dc. To oxrpa deixvel Kai TIg SiGpopeg KUHATOHOPPES KGOE BoO-
pidag.
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Zyrjpa 8.1.  AopIkG S1Qypaupo TPOPOSOTIKOU LUETATPOTITG ac T&oNG o€ dc

H mpddTn Badpida eivan évag PETOOXNPATIOTHS I0XV0G TTOL PHETATPETTE
TO MAGTOG TNG d1I0O€0IPNG TGONG €106d0L ac, T.x. Ta 220 V Touv dikTVOUL,
oTnv emOvpNnTA ac Téon (pe vIroPIPacus } avipwon). H devTepn Pobpida
eival évag avopOwTHG 0 OTTOI0G PETOTPETTEI TO ac Opa TNG RN TpoTrO-
TIOINPEVNG TAONG 10660V 0E GUPHO AVOPBWHEVWV TTOAPWY TEONG 1} TTOA-
potdon dc. Ztn ouvéxeia n dc TTOAPOTAON PeTATPETETAI TIAPWS o€ dc
amé éva @idtpo eopdAvvong. H emrépevn Bobpida eivan o oTadepomorn-
TG T&ONG, 0 otroiog BeATicdvel T dc Tdon e€66ov, dnAad vTroPi&der Tnv
KupATWoOon. TEAOG, ApKETEG NAEKTPOVIKES SIATAEEIG TPOPOSOTiag £XouV Ko
éva Sraupétn Tdong 1ou divel Sidpopeg oTAOPES de TAONS, 01 0TTOiES XPN-
OIHOTTOIOUVTOI OTO DIGPOPA THAPOTO TWV TPOPOOOTOVHEVWV GUOKEVWIV.

8.2.1 MoioTika XapakTnPIoTIKA piag Taong Tpogodooiag

Na va eivan 16avik n dc Tdon mou TapdyeTal améd €va TPoPodOTIKG
TIPETTEL VO £XEI TO £E1G XAPAKTNPIOTIKA:

1. XtaBepr] dc oT&OPN aveE&pTNTN OIS TIG ATTAITOVpEVEG HETABOAEG TOL
PEVPATOG TOL POPTOL, dNA. KOAR PUBHION Kol XOpNAR avTioToon e66-
dov.

2. XTaOepn XPOVIKG TIPA aveEApTNTN O TUXOV PHETAPBOAEG TG Bgppo-
Kpaoiog, TNG TGONG ac Tov SIKTVOL, TNG NAIKIOG TWV OTOIXEIWV TOL,
KTA. (KOA} 0TOOEPSTNTX).

3. Na pnv evéxel Téon BopvBou | &GAAn ac CLVIOTWOO 0T CLXVOTNTA
KUPGTWONS (YEVIKG, HIKPH KUPATWOT)).
EE&AAOL, 0 GyKOG TOL TPOPOSOTIKOU TPETTel var eival 600 To duvaTo
HIKPOTEPOG Kal 1 ar6d001] TOU TOL 600 TO SUVATE PEYOAVTEPN.
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8.3 HpiavopOwon

H amAoboTepn duvatr diadikaoia Tov pTropel va 0dnyRoel o€ Trapa-
ywyn dc Téong amd ac eioodo eival n nEIavepdwon. To TuTKS Baoiké
KOKAwpO TG Npiavepbwong eikoviCeTan oTo XX.8.2.
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Zxrjpa 8.2.  KOkAwpo nuiovepbwong

H avéAvon Tng AeIToupyiog TOU KUKAWPATOG aUTOU €Xel w§ EAG:

To devTepevov Tov peTaoynpaTioTh M divel evaAaoodpevn Téon, 50
Hz kaTt&AANANG TIHAG TTAGTOUG WOTE TEAIK& Vo TTap&YeTal n emOLHNTH dc
TéoN. Kard 1n OeTikf nuitTepiodo, n T&on Touv devTEPEVOVTOG KAVEI TNV
Gvodo Tng 61660v D 10 BeTIKA 16 TNV K&O0SO KI €TO1 N diodog Gyel. Katd
TNV apvNTIKA NHITTEPI0dO, N TGO TOL deLTEPEVOVTOG Eival TETOION DOTE N
Gvodog NG 816600V va eival apvnTIKA wS TPOG TNV k&Bodo kail n diodog dev
Gyel (BewpoVpe apeANTED TO AVAOTPOPO PEVHA). Apa, TO PEVHA TTOL
KukAo@opel péow Tng S166ov Kal TNG avTiIoTOONG POPTOL R, KUKAOPOPET
KOT& TN Hiot pOvo popd Kol OLVETTRG eival dc pebpa (He Tn YevIKr évvoia
TOU 6poV), HOAOVOTI Oev eival OTABEPG oLVEXEG OAAG TTOApGpeLvHa. To
TTOAPOPEVPG AUVTO AVATITOOOEI OTA AKPA TNG R, piax de modpoTdon (nuio-
vopBwpévn), 6TTwg deivel To Xx.8.2. Ereidn o k&Be apvnTIKi NuITTEPi0dO,
Tou S1opKel 1T XpSvo 10 ms (T=1/f=1/50=20 ms), v KUKAOPOPEI peVHQ,
N 10X0G TTOL AVATITOOOETAI OTO POPTO EIVAIl OPKETA HIKPR.

H evepy6s avtioTaon opbig @opds Tng avopBwTpiag diddov, r, dev
eival oTaBepr] oAG e€XpTETOI OTTO TO OTIYHIGIO peVpa TNG d1660L 1, KATE
™ oxéon r, = 25/l, (To r,0e Q av 7o |, 0e MA). ‘ETol, pmropolpe va uTToAo-
YiCoupe TN oTIypIaicr 10X0 ATTWAEIDV TOU NHIGVOPOWTH OTT6 TOoV TOTTO

P.o=1pr =251, (8.3.1)
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Ta KOpIO TIAEOVEKTAPATO TOL NHIGVOPOWTH €ival TO XOUNAG KGOTOG
KOl N GTTAGTNTA TNG KATAOKEVAG TOU KOI TO PEIOVEKTAHATA TOL TO UEYA-
Ao U€yeOOG LHETAOXNUATIOTH, Ol AUOTNPEG ATTAITAOEIG PIATPAPIOUATOG, TO
XounAS pedua e§66ou ko n eviyprj SuvaroTnTa PUBUIONG TNG TAoNG £§0-
oov.

8.4 MNMAnpns avopbwon

To kOKAwPa ToL Xx.8.3 deiyvel Tov AP avopBwTH. Eival ouviiBwg To
KOKAWHO TTOU XPNOIHOTIOIEITOI IO TTOAD 1T TA KUKAWHATO TWV OvOp-
BwTwV. O peTaoxnpaTioTHs M €xel peoaia AfPn kal n TPoodiKn HIOS
emMTAEOV OI600L EMITPETTEl VO vOTTTOOOETAI (avopOwpEvn) TAON OTO
@POpTO KAl KATG TIG VO NUITTEPIGOOLG TOL OAHATOG €10660V. AGYw TNG
peoaiog AYng ol gicodor oTig HVo d16doug £xouv peTAED TOLG diagpopd
pdong 180°.

N

AN

Zxrjpa 8.3.  KokAwpa mAjpoug avopbwong

Kotd Tn 0TIk npITepiodo Tou orfjpaTog €106d0vL, n 6iodog D, &yel ki
€101 a1ré TO POpPTO dIEPXETAN TO OIKG TNG peVpa |,. KaT& Tnv apvnTIKr nyi-
mepiodo Gyel n 6iodog D, kai a1ré To popTo TEPVEEl To pevpa l,. To 0AIké
pebpa TOL POpTOoL |, eivar To GBpoiopa |, +1, Twv dVo pevpdTWY.

H dc téon e€660v Tou TARPOoLS avopOwTH eival fon pe To TTAGTOS TNG
TAONG TTOL AVOTITUOOETAI 08 KABE HIOG TOU HELTEPEVOVTOG TOV PHETAOXN-
pamioT. Mo va emTixovpe TGoN KOPLPAS TNG e§660L ion pe V,, Ba TPé-
TTEl VO XPNOIHOTIOINOOVHE PETOOXNHATIOTH HE peoaiar AQpn Tmou €xel
Téon £€660L (rms TIuA)

Vy = —— +1Volt (8.4.1)

V2
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To emimrAéov 1V mpooTiBeTan Yio va AngOel uTTOYN N TTTWOT TAONG TWV
avopOWTPIWV S1I6dwWV.

Me To kKOKAwpO TTAPoLG avEPOWONG AVATITOOOETAI KAAVTEPN (TTUKVO-
TepN) Hopr TTOApWY dc Téong, ) otroia XpeIGleTal M0 EUKOAO PIATPGpPI-
opa yia va yivel kavovikp dc Téon, A& To KOKAWHO €XEl HEYOAUTEPO
KO0TOG. [pdypHaTI, N OLYVOTNTA KUUATWONG, OTTWS B doVpE O€ eTTOEVN
Tap&ypago, eivan SITAdoiag ouxveTNTAG ATé 6,TI OTNV NUIAVEPOWOTN KI
€101 TO PIATPAPIOHA €ival O €UKOAO. ZNHEIOVOLHE ETTIONG, OTI O PETA-
OXNPATIOTHS £X&l PIKPOTEPO PEYEBOG TS eKEIVOV TNG NUIAVOPOWONS.

8.5 AvopOwon pe yépupa

O avopbwTAG HE YEPuP HOIG el O€ APKETG ONHEIX PE TOV AP avop-
BwTr TTovL €idape oTNV TPOoNYoLpevn evoTnTa. Qg TTPOG T CUXVOTNTO
KUHATWONG KAl TNV a1réd00T1, T 6U0 KUKAWHOTO €ivail GpoIX Kol dlaé-
POLV WG TTPOG TOV OIPIBPS TwV dI6dwV Ko To TTiTTedO TNG TAONG ££660L.

To Xx.8.4 befyvel évav TUTIKS avopBwTH pe Yépupa. H yépupa eivai
ovvOedEPEV OTA GKPO TOL SELTEPEVOVTOG TOL PETOAOXNHOATIOTH KOI N
TAON TTOL PTAVEI OTO POPTO OPeiNeTON O AN TNV TGO TOL deLTEPEVO-
VTOG, £péoov dev LTIAPYXEI peoaia AQqYn.

Zyrjpa 8.4.  KOkAwpa avepbwong pe Yépupa

H AeiToupyia Tou avopBwTh avToL €xel ws e€AG:

‘OTtav n Tdon oTo onpeio o ival BeTIKA, dNA. KATA TO TTPWTO MICS (1N
nHITepiodog) Tou orfpaTog €106dov, Gyouv ol diodor D, kai D,, agol ol
Gvodoi Toug gival BETIKEG, Kal To pebpa |, akoAovBel To SpSpo TTou deiyvel
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TOo OXAHQ, dnA. péow Tng d16dov D,, Tou PdpTov R, Tng diddov D, Tou
onpeiov B kar TéAog Tov onpeiov a. H T&on €§6dov €xel TéTe TN popPn
TNS KUHOTOHOPPNAS TTOL OelXVel TO OXAHA.

KaTt& 1o devTepo pIod (2n nuirepiodog) Tou OAPOTOS €10660V, GTTWS
QUTO OVOTITOOOETOI OTO OEVTEPEVOV TOU PETOOXNHOTIOTH, TO Onpeio o
yiveTon apvnTiKS Kot &youv ol diodor D, kai D, apod o1 Gvodoi Toug eiva
TWOPO O BETIKEG OIS TIG AVTIOTOIKESG KOBGOO0ULG. To pebpa I, akoAoLBEl TO
dpdpo atd To onpeio B péow Tng diddou D,, Touv pdpTouv R, Tng diddov D,,
TOUL onpeiov o kai, TEA0G, Tov onpeiov PB. Ta pedpaTta |, kai 1, £xovv TV Bia
PopdG KaBWG diépxovTal atrd To POpTo R. H Téon e£660ov €xel Tn popen
TTOL QAVTIOTOIXEl OTOV TTOAMGS “B” TNG KUPOATOPOPPIS TTOUL OelXVel TO OXAHO.

To KUOpIO TAEOVEKTNHO TNG avopOwong He Yépupa eival 6TI XProIpo-
molel OAGKANPN TNV TAOT) TOU SEVTEPEVOVTOG TOU HETAGXNHATIOTH, EVKD
TaUTOXPOVA €XOUHE AP avepOwon. To pelovéKTNUG TNG eivar 4TI Xpn-
olpoTroloVpe TEGOEPIS avTi V0 81660VG, dpa avEdveTal ToO KEOTOG KA N
TTOAVTTAOKOTNTOL.

8.6 AimlaociaoTig TAONG

YUXVE, OTIG NAEKTPOVIKEG DIOTAEEIG PHOG OLHPEPEI VO TTOPAYOVHE HICK
avopBwpévn dc Tdon ekvadvTag atrd pia 600 To SuvaTd XapNASTEPN ac
Téon. ‘Eva amAé KOKAwpa TTov ptropel va Xpnolpotroineei yi' auté 1o
oKOTIé gival o SITTAACINOTHS T&ONG.

[ O &imaoiaoTis Tdong eivan éva KOKAWPQ avépBwaong mou €xEl
ouvdeopoloynBei, woTe n Téon €660V ToL va gival dITTAGOIG TOL TTAG-
TOUG TNG ac Téong €10660L TOU, XX.8.5.

O B .

Zxrjpa 8.5.  KokAwpa dirAdaoiootrj Téong
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Oa avoAVOOULPE TN AEITOLPYIO TOL KUKAWHOTOG EEKIVAOVTOG OPXIKG
amé Tn ovpTePIPopd TnG d16dov D, kai Tou TUKVWTH C,, 6TTWG AUTH
elkovideTal 0To PondnTIKG XX.8.6. AG LTTOBETOLE, OTI TNV apXH, N TAON
€106600L €xel TNV TTOANIKOTNTO TTOL deiyvel To oxXrjpa. TéTe ) 6iodog Ba eivai
ayYIpn Ki €101 0 TTUKVWTAS B opTideTal péxpl Hioe T&on fon pe Tnv
TAON KOPUPHS TOL OAHATOG £10660L. H dpTion auTh eival TaxOTaTH,
emeIdN n avTioTaon opbrg opas r, TnG d1660v eivar TOAD pikpr| (Gpa Ba
£XOLUE pIKPR 0TABEPG Xpovou r, C).

a T
-0 [T .
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B

Zxrjpa 8.6.  ®cption Tou TukvwTr C, uéow NG D, Kou TEON TOL TTUKVWTI)

MGAig o TTukvwTHS opTIoTEl N 6iodog D, TToAwveTan A0V avaoTpO-
@a, 0o 1 K&B0dS Tng yiveTan AoV M0 BETIKH 16 TV Gvodo, KaBWS
n €foodog apxidel TOPA vor EAATTOVETOI KAl OdNYEITAI TTPOG TO HNOEV.
MoapdAa auTé o TTUKVWTHG Sev PTTOPET VO EKPOPTIOTET, KABWS 1 dfodog D,
gival avaoTPO@PO TTOAWHEVN KO TO GVAOTPOPO PEVHA BeWPEITAI OpEAN-
Téo. Eropévwg, n Tdon ota ékpa Touv C, Ba diatnpeiTal oTabep o€ pIa
TIpr {ON pe TNV TIPA KOPLPKG TNG TEONS €10660L. H TTOAIKGTN T QUTH TNG
TAONG KABIOTG aywdyiIpn T &iodo D, ki £T01 N TGO QUTH PHETAPEPETAI OTO
@opTo R..

‘Otav n €i0060g ocAAGEel TTOAIKOTNTA, N KATAOTOON OAAGCEl KOl £veEp-
yotroieital o Tukvw TG C,, evad n 6i060g D, TTapapével pn aywdyipn, 6mwg
oefxvel oTo 2x.8.7. O mukvwTig C, “BAétrel” 600 TTNYEG TAONG, TIOL €ivai
n Téon ac €10660v kai n Téon Tou TukvwTh C,. O1 Lo AVTEG TTNYES iva
og oeIp& KiI €101 0 TUKVWTHS C, popTifeTan pé-ow Tng 61660v D, (Trov
TTOPOPEVEL orydYIpn), ammd Tn —OeTIK] TTAEov— TA&ON €10660V ac ouvv TN
oTaBepr TEOMN TTOL £Xel ATTOKTHOEI 0 TTUKVWTHS C,. Apa, TEAIKG O TTUKV®-
TS C, 8a opTileTan 01O S1TTAGOIO TNG TIPASG TNG TAONS £10650VL KAl HETOI-
@épel avTn TNV Téon o1’ evBeiag oTo POpTO R.
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Zxijpa 8.7.  @dption Tou TukvwTH C2

H téon ota ékpa Tov TukvwTh C, eival SITTAGoIa TG TAONS £10660VL
pe TNV mPodT60ean, 6TI TO pebpa péoa amé To POPTO R, eivan TOAD
HIKPO. Av TO pebpa auTO eivarl TTOAD peydido, 6nA n avrtioToon R pikpy,
o MUkvwTAS C, Ba ekpopTideTal TOXOTOATO HEOW AUTAS KO N TAON OTA
dkpa ToL de TTpoAaPaivel va pével OTNV avagevOpevn oTGOpn SITTAaoIO-
opoU. " auTé To AGYo YIa va €XOUHE TO ETIOUUNTS OTTOTEAEOPO HE
Kavoviké @6pTo, ol TUkvwTEG C, kai C, emA€yovTal peydAol. TUTTIKEG
TIHEG TWV TTUKVOTOV QUT®V gival Tng Taéng Twv 100 pF [ akdpa peyo-
AUTepol.

8.6.1 MoAlamiaciaoTtis Taong

To Xx.8.8 defyvel To KOKAwpO €veg TOAAGTAGOIAOTH TAONS, YIO TV
TEPITTTWON 6-TTAAOIOOUOU TAONG. To KOKAWHO AUTO PTTOPEl VO ETTEKTOOET
@WoTe va divel otrolodRTTOTE TTOAAATTAGOIO TNG TAONS €106d0L. H aVYKPI-
01 TOL KUKADHOTOG QUTOU pE TO KUKAWHO SITTaAgioopol Téong deixvel,
OTI OLYKPOTEITAI ATG HIG AKOAOLOIG KUKAWHETWY SITTAGCIOOHOU o€
oeIpd.

Otav epappdletanl n ac Té&on €106dov @opTiCovran Babuiaia ol
mukvwTEg C,, C,, C, péxpIs 6TOL 0 KABEVAG TOLG Vo drHIoLPYHOE! dlapo-
P& duvapIkoU 2V, 0TrGTe, TTEId £X0UHE OUVOEDT TWV AVTIOTOIXWV SITTAG-
O100TMOV 0¢ 0eIpE, N TEAIK| €60606 Bar eivan 6V . TEAog, o1 TTukvwTEG C,, C,,
C, AerToupyolv oav TTUKVWTEG ac oULevéng, HETAPEPOVTOG TNV ac £i0060
oToug avopbwTég D,, D,, D,, woTe o1 mukvwTég C,, C, kai C, var Bpioko-
VTQI O€ ETTAQPI HE TO POPTO.
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Zyrjpa 8.8.  [NoAXamAaoiaoTrig Téong (6-AaciaoTric)

Ta KUKAQPOTO SITTAACIAOPOU Kol TTOAAGTTAGCIOOHOU TAONS £TIOEXO-
VTQI PEOHOTA POPTOV OXETIKA HIKPAG TIHAS KOI XPNOIHOTTOIOUVTAI KUPIWG
0€ OLOKEVEG OTTWG Avyvieg kaBodikwv aktivwy (CRT), pwTtomroAdamia-
0100TEG Kol Auxvieg 1oviouoU Geiger-Muller.

Y& peyGAoug @OPTOUG, 1 KUPATWOT TOUG KOl N PUBHION WS TTPOG TO
POpToO eival TTOAV pTwXH 1 Lo AGyous. MPWTOV, Ol TTUKVWTES ATTOOFKEL-
oNG OTOTEAOUVTAI OTT6 EVaV OIPIOUG TTUKVITWV OE OEIPd, PE ATTOTEAEGHA N
eVEPYOS TIPA TOUG v pIKpaivel. AevTepov, xpeldlovTal apkeToi KUKAOI ac
Yo var eTravopopTiCovTal GAol 01 TTUKVWTEG AUTOl 0 HIX TTOAAGTTAGOIO
TAOT, O€ AvTIBEDN e TOV TIAPN avopBwWTH, GTTOL Ol TTUKVWTESG ATTOONKEL-
ong emavagopTiovTal Vo POPEG ae KGO ac KUKAO.

KokAwpa Taon | Tdon ac Taon AvaoTpon | Pebpa
Eio6dov | E€6600 E§66ov | Tdon AvopBwTh
(rms) | xwpispopTo | pe opTo | avopBwTH
HuiavopbwTrig \Y V2 \Y 272V I
Mipng Avopbwrris | V4V V2 1.2V 2/2V /2
AvopbwTric pe yépupa |V V2 1.2V V2V 1/2
2-m\aoiaotrg Tdong \Y 272V 2V 272V I

Mivakag I1.8.1.  XUYKPITIKG XOPOKTNPIOTIK& avopOw TV
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8.7 E€opaAvuvon kai @idTpa

H diodikaoia pe TNV oTroio arraAeipoupe PEPIKAG 1] OAIKWDG TNV TTAPO-
TAVW ac CLVIOTWOO GO TNV AVOPOWHEVI KUHOTOHOPPH KOl GUVETTWG
opoAoTrolobpe fj éEOPOAUVOUHE TNV KUHOTOHOP®N WOOTE va TTANOI& el 600
yiveTal epioodTepo pog pia otodepr] dc €600, ovopdleTal e§opdAvv-
on. X710 Xx.8.9 ameikovifeTal pia TARPWS avopOwHEV KUHOTOHOPPH
TGONG Hadi He pIX QvVTIOTOIXN HEPIKWS EOPOAVHEVN (TTOXIX YPOHHH) KOl
piax TeAeiwg eEopoAvpévn de Téon (Srakekopévn Ypappn).

Uo

Zyrjpa 8.9.  Tumrikij avopOBwévr kupatopopgr) (o), pepika e§opadvuévn (B),
ko mAjpwe e€opaAvpuévn (y)

> yeviki epimrtwon n e§opdAuvvon d¢ Ba eivarl TAAPNS, He aToTEAE-
opa N TEAIKA TAON v, var eppaviCer repiodikn SiakOpavar), 6TTwg deivel To
oxfpa. To ebpog V= AV auTAg TnG dIoKOPOVONG OVOPGCETOI KUPATW-
Ol KOI OTTOTEAET ONPAVTIKG XOPOKTNPIOTIKG HIAG TPOPOOOTIKAG diGTaéns.
JUXV& N KUPATWON eKPPACETAI KOl O€ TTOO00TIOO popgpr, OnA. atrd TO
OUVTEAEOTH:

(8.7.1)

8.7.1 EEopaAvvon pe MukvwT

MNa vo e§opalivvoupe TIG avOPOWHEVEG KUHATOHOPEPES KOI VA TIG HETO-
TpéPpoupe oe aoTabepr] dc Tdon e€6dov, xpnoipotrolovpe évar TTUkvaw T C
HEYEANG XWPNTIKOTNTAG, OLUVOEDEPEVO TTAPAAANAC TTPOG TO POPTO PETA
ToV avopOwTH. H TIp ToL TTUKVWTH AVTOU, YIO TN GLXVOTNTA TOL SIKTVOL
(50 Hz), kvpaiveTon aré 100 €wg 30000 pF kon e§opTdTal omré To pebua
@OopToL Kau a1ré To Babud e§oudAvvong Touv eTTIBVHOVHE.

To Xx.8.10 befyvel T& KUKAWHOTO TNG OTTARG Ko ThG SITTARG avépBw-
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ong epodiaopéva pe Tov TUKvwTH e§opdAuvvong, To de Xx.8.11 eikovidel
TIG KUPOATOHOPPES ££6600 TV KUKAWHPATWY avTdv. Or e§opaivpéveg
KUPOTOHOPPES £ival QUTEG TTOL AVTIOTOIXOUV OTIG TAOEIG POPTIONG KAl
EKPOPTIONG Tou OxpHaTOoS. H TGon e€6dov pe e§opdAuvon eivar n ovve-
XAS YPOHHN, eved N avopBwpévn €6060g eival n dloKkeKOPEV YPOHHN N
péon dc TipA arodideTal a1ré TNV SIGKEKOHUPEVN (KOPHOTIGOHEV) YPOHHA.

u ]{: T b

(a) ®

Zxrjpa 8.10.  KukAdpota amArig (o) kar S1mrArig avépbwong (B)
e pidtpo rukvawr e§oudAvvong

UO . UO
KUHGTWON KUPGTWON
@opTION r=AV r=AV

v sll«pépﬂon l V.

péon Tipn ] I
dc

t t
1 1
0 fe——— MMepiodog —| 0

(@) B)

Zxrjpa 8.11.  Kvparopop@ég e£66ou avopbwTv pe PIATPO TTUKVWTI).
MeprmTddoeig nuiavepbwong (o), TAfpous avopbwong (B)

H Aertoupyia Tng e€opGAvvong TTPOyHOTOTIOIEITOI HE TOV £EG TPOTTO:
KaTt& To TeAevTaio p€pog Tou TPWTOL PIoOL KGOE TTAAHOU avopBwHEVNG
TAONG ££660V 0 TTUKVWTAG POPTICETAI KAl N TEON TOL AVEAVETAI PEXPI
TNV T601n KOpLPAG V,. Kard To uTT6A0ITTO HEPOS TOL KUKAOL THG OvOPOW-
pévng 6660V, 0 TTUKVWTAG EKPOPTICETAI HEOW TOU POPTOL R . ZUVETTWG,
TOV TEPITTOTEPO XPOVO KAOE KOKAOL OTTAMS TTOPEXEI TO POPTIO KOPLPIS
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OTOV TTUKVWTH KABE popd& TToL KAEIVEI 0 KOKAOG (pOPTIONG-KPOPTIONS. AV
TO PEVHA SIHECOL TOL POPTOL HTAV PNdEV, O TTUKVWTHG B dIOTNPEITO
oTaBePG POPTIOPEVOS TNV TGO KOpLPHS V TOU OAHATOG £10660UL.

H 0mrapén Tou peOpaTOG POPTOL €XEI OOV ATTOTEAETHO VO EKPOPTICE-
Tal —€0TW KAl EAGXIOTO— O TTUKVWTAG KATA r = AV yia KGBe KOKAO TOL
OfHOTOG €106060V. AUTG 00NYEl TN dnpIoLPYICN PIAG TTEPIOBIKE AVWOHOANG
dc kupaTopopgris TnNG TGOoNg ££660L TTOL EUPAVICETAI TTPOCEYYIOTIKG
OQV TPIYWVIKY) KUUOATOHOPPH.

ATTOO€IKVOETAI, OTI VI TNV TIEPITITWON TNG ATTAG avopbworng, Xx.8.10,
N KupdTwon r diveTal amé TiI§ OXEOEIG:

v .
pooe LT _ 1 (8.7.2)

v, C C-f

6tov, V _kai V, n ac kai dc ouvioTdoo avTioToixa Tng Téong e§6dov, eved
To | TOpIoTGVEl TN pé€on dc TIPA TOL PEVPATOG POPTOUL (0N ME:

Ve

| = 8.7.3
R, ( )
To T eival n epiodog kal f n ouxveTNTA TNG ac T&ong €10660v.
H péon dc Tipi Tng Té&ong e€édov eivai:
V. ! (8.7.4)
dC -_ p 2Cf o/ o
Mo Tov amAd avopbwTr N KVPATWON SiVETAI IO TIG OXEOEIS
Vac
r=— (8.7.5)

g
Vic  2V/3RCf

Mo v mARpN avépObwon n mepiodog TnG TPIywVIKAG €660V TG KLPG-
Twong eivon T=1/2f. Eropévwg, n kupdTwon otnv mArpn avopbworn dive-
Tal a1 TN oXéon:

r (8.7.6)

1
43R Cf
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Kol n Téon €§660 Tou aTré TN oxéon

-— 8.7.7
P o4ct (6.7.7)

Ve =

‘Omrwg @aivetan oto Xx.8.11, n kupdrwon otn 61rAry avopbwon eivai
Simléoiag ovxveTnTag WG TPOG TNV atAr} avdpbwor). AvTég eival €vag
OKOpO AGYOS TTOL TIPOTIPGHE T SITTAR avépBwon.

O Mapaderypa 8-1

“Eva Tpo@oboTIKG XpnoipoTrolel TrArpn avépBwor Trou divel dc pevpa 150
mA ka1 dc T&on 20 V pe kup&Twon 6x1 HeYoAUTepN 16 1%. YIToAoyioTe Thv
QVTIOTOON (POPTOL KAl TOV TTUKVWTH £E0HGALVONG.

Avon
Katé tnv EE€.(8.7.3), n avrioTaon gdpTou Ba eivai:
20V
L= =1330Q
0.15A

Télog, amd Ty EE.(8.7.5), Ppiokovpe:

1

1
C = =
4/3Rrf  4/3x133x0.01 x50

=2.2x10° F=2200 pF

8.7.2 ESopdaAuvvon pe ®idtpo LC

‘Omrwg eidape oTnv Trponyolpevn Toapdypago, n £€60dog Tou avopbw-
TH M€ PIATPO TTUKVDTH €XEI HIG OPIOHEVI KUPATWON TTOV, 6TTWG deixvouv
o1 E€.(8.7.4) 1§ (8.7.6), eivon avéhoyn Tou peOpaTog | Tou pépTou. Me GAAG
ASYIQ, v pHEYOAWOEI TO PEVPG TTOU TPOAPGEl 0 POPTOG, HEYOADVEL KO N
Kup&Twon. Avth n e§aptnon ameikovideTan oTo Xx.8.12. H ekpdpTion
TOL TTUKVTH €ival 1 KOPIX AITio aVTOV TOL TTPOPBAHATOS.

Mo va eE0VOETEPWOOVHE TO TTAPATIAV®D HEIOVEKTNHO KAVOUPE XPHROoN
ToL PiIATpOL e€opdAuvong Tou XX.8.13, To oTroio xpnoipoTrolel 0o xwpn-
TIKOTNTEG C, Kot C, kail pia auterraywyrj L 6mrwg defyvel To oxipa. To mnvio
L (took) avriTiBeTal og KAOe UETABOA TOL PEUUATOG TOU KOl ETTEION TO
PEVHO POPTOL BIEPYETOI HEGW TOL TIMVIOL TEIVEI V& TO dlaTnpel OTOOEPS.
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O mpwTOG TTUKVWTAS, C,, 6pa WG PIATPO TTUKVWTH, KATG TOV TPGTTO TTOL
gidape oTnv Tponyolpevn Top&ypa@o. Me Tnv Tpoodrikn Touv SevTEPOL
mukvwTh C, 1 €€060G TOL PIATPOL PIATPAPETAI OKOHO TTEPIGOOTEPO KOl
yiveTan oxedov TeAeiwg amaArayuévn a6 KuuATwon. TUTTIKES TINEG TV
oTorxeiwv Tou KUKA®paTog eivar: C,= C, =200 pF ko1 L = 1 éwg 30 H.

(o) pIKpS pedpa (B) péoo pedpa (Y) peydiro pedpa

Zyrjpa 8.12.  MetafoAr TnG KUUGTWONG O€ OLUVAPTNON UE TO PEGHUA OPTOU

O Y'Y '®)
ATT6 Tov
avopOwTh iT C1T G R°‘§ T Uo
O ® O

Zyrjpa 8.13.  ®itpo e€oudAvvong LC yia BeAtiwon TG KUUATWONG

H xpnoipéTnTa Tou TViov PAVETAI KOl OV UTTOAOYIOOUHE TNV ETTOYW-
Yk} avtioTaor Tou, X, 0Tn ouXveTNTA KLPA&TWONS. o AP avopOw-
on, OTNV OTroIG N CLXVOTNTO TNS KLPGTWONG eival f = 2 x 50 = 100 Hz
Kol yia rnvio 30 H, éxoupe:

X =2mfL=2mx100x30 =19 kQ)

JUYKPITIKG, P aUTH TNV TIPA N wpikA (dc) avTioTaon Tov Tnviov, Tov
eival Tng T&&NG pepikawv 10-6wv O, eivarl TOAD pikpr. Apa, yia OLYKPIOIHO
pevpata dc n dc TTwon Téong oTo Tnvio Ba eival TTOAD pIKPETEPN Ao
TNV ac TT®ON TAoNG, OTOTE 1 EVOTTOPEVOLOX ac T&on e€660v V  Ba givai
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TOAD HIKPOTEPN o6 TNV avTtioTorxn V, . ZUVETT®S, CUHPWVA HE THV
E€.(8.7.1), n kupGTwon r ival TTOAD XOpNAR.

Téhog, otnv €§060 ToL PiATPoL LC LTTAPXE! I AVTIOTOOT TTOV OVOHd-
CeTal avrioTaon a@aipadng, R,, kol Xpnoipedel yio va ekpopTiovTal
YPAYOPO Ol TTUKVWTEG PECW QULTHS, Kol OXI HEOW TOUL XEIPIOTH, OTOV
«KOTTEN N TGO TOL dIKTVOUL. To pedua apaiuaéng eivalr cuvBws 10% Tou
OAIKOU PEVHOATOG TOL POPTOUL.

ATTOOEIKVOETOI OTI 1 KUPATWOT I TO ££eTAlOpEVO PIATPO eEOpGALV-
ong, ov &ival —toTrov M- diveTar amré Tn oxéon:

5700
= _ (8.7.8)
C,GIR,
d1ouv, o1 xwpnTikéTNTEG C, KO C, ekgpp&lovtarl o€ pF, n autemaywyn o
H kau n avriotaon og Q.

O Mapaderypa 8-2

Eva TpopoboTikS xpnoipoTrolel rAfjpr avopBwTr| Trou divel pedpa 100
mA kai dc Téon 12 V. H kupdtwon 1ng €§6dov BéAovpe va eivar 0.1%.
YmroAoyioTe To KaT&AAnAo @iATpo e§opdAvvong ToTrou I1.

Avon
O @opTog eiva,
V,
=2-_12___130
I, 100x10°

Av bexBolpe, 611 yia ouppeTpia, C, = C, = C, yet& amé emidvon Tng
E€.(8.7.8) €xoupe:
75.5

vr LR,

Av dexBoupe yia To L pia ouviibn Tipn eptropiov L=20 H, vtroAoyiCov-
pe Tov C

C

IR

(8.7.9)

75.5
C= =49 pF

0.001 x20x 120

XpnoipotroioUpe NAEKTPOAVTIKOUS TTUKVWTEG TavToaAiov Twv 100 pF.



TPODOAOTIKEX AIATAZEIX 225

8.8 XtaBepomoinon Taong

‘Omrwg eidape, To PidTpo eEopdAuvong divel BeATiopévn dec Téon e€6-
o0v, GAAG KaTG KaVEVa Ol HETAPBOAEG TOU POPTOL €XOLV GNHUAVTIKY ETTI-
dpaon oe avTh TNV Téon ££660v. MNa va BEATIOOOVHE OKOPO TTOPATTEPT
TN GUHTTEPIPOPAE EVOG TPOPODOTIKOV KOl VO KATAOTAOOVHE TNV TAOT ££6-
6oL TOoL 600 TO HLVATO TTI0 AVETINPENOTN ATTO TUXOV HETABOAEG TOL POP-
TOU, XPNOIPOTTOIOUHE €IOIKG KUOKAWHO TToUL AéyeTal KUKAWPA oTaOgpO-
moinong Taone. NarpakdTw, 6 60VpE TO MO ATTAG KUKAWHO OTOBEPO-
Troinong, mou &ivan 0 oTaBEPOTTOINTAS pe 6i060 Zener Kol OTN OLUVEXEIX
MO0 OUVOETA KUKADHOTA. [ponyoupévwg Spws, Ba eEETAOOLHE TIG YeVI-
K€G apX€g Trou diérouv TN diadikaoia Tng oTaBepoTTOiNONS.

8.8.1 Apx€g Asitovpyiag Tng Ztabgpomoinong

OTtroiadiTToTE TrNYI TPOPOdOoTiag utropei va TapaoTaBel pe To 10060-
vapo kOkKAwpa Thevenin, Xx.8.14, pe @opTo R ovvdedepévo atnv £€6066
Tou. H 10N V, 0TO GKpOt TOL POPTOUL €ivan:

V, = V-IR (8.8.1)

6tou V eivai ) Téon e§66ouv Tou PidTpov e€opdGAuvong kai R, eiva n eow-
TEPIK AVTIOTOON TNG TNYHS TPOPOOOTIaS.

myiTéons_ .

i L R

; ——M——0 o
v s R %
i —o—— o

Zxijpa 8.14.  [nyrj Tpogodooiag ue 1006Uvapo kUkAwpa Thevenin

Av yia otroladfroTe auTiar (r.X. oAAayr] TN T&ong Tov dSIKTVOVL) OANG-
&e1 n Téon €£660L V Touv @idTpou e€opdAuvong, Ba peTAPBANOEr TO pebpa
I, ko eTTOopéVwS, obpPwva pe TNy EE.(8.8.1) Ba aAAG&el n) Téon e€660v V..
ANG kot av HeTaBANBEl 0 pépTOG R, Oar peTafAnBei TGAI TO pebpa |, Gpa
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Kol n V,, kai n emidpaon otnv téon V, e€apTdTon a1 T OXETIKY TIMA
Twv R, kan R,. ZuveTdds, yia va diarnpodue otabepri Tnv T1don V, oTa AKpar
TOU (POPTOL VAl ATTAPAITNTO VA AvTIOTAOUICOVLE TIG TTAPATTAVW) HETO-

BoAEg TnG TGONG 1j TOL PEVUATOG 1j KOI TWV SUO TAUTOXPOVA.

‘Evag TPOTTOG Y1 VO OTOBEPOTTOINOOVHE —OUHPWVA PE TO TTIO0 TTAVW—
Tnv Téon V, eival va elodyovpe pia puetafBAnNTr avrioraon R, o€ o€ip& pe 10
@OopTO R, 6TT!0G deiyvel To Xx.8.15. TOTe N TGoN ££6d0L B eivar:

(o) B

Zxrjpa 8.15.  Apxri Aeitoupyiog TnG oTaBepoTroinong Taong: oeipdg (o), TapdAAnAn (B)

V,=V-1I (R +R) (8.8.2)

H avtioToon R, mpémrel va peTafAAAETOI QUTOPOTA, DOTE VO AVTIOTOO-
picel Tig peTafoAég TG V kau Tou | . Yrépyouv S1GQopa KUKADHPOTO OTO-
BepOTTOINONG TTOL PTTOPOVV VO HETOPBAAAOLY QUTOHOTO TNV EVEPYS QVTI-
oTtoon R, Tov oToIxeiov oeIpds, £TO1 WOTE va pUBHICOVY CTOBEPOTTOINTIKG
TNV Téon €660V CLUYKPIVOVTAS TNV PE pIX OTABEPH TAON AVOPOPAS.

‘OTav TO €vepYO OTOIXEIO €ival O€ OEIP& PE TO POPTO N OTOOEPOTTOIN-
on Aéyetan oTa@epomoinon oeipdg, >x.8.15a, Kol €AEYXETOI OO THV
E€.(8.8.2). To K60TOG TNG OTAOEPOTTOINONG OEIPAS €ivail TTOAD XOHNAS Kal
YI” GUTO XPNOIHOTIOIEITOI APKETA CUXVA.

‘Evag GAMog TpdTrog oTabepotroinong eival n mapaAAnAn otadepo-
moinon, Xx.8.15 PB. AmodeikvOeTal 6T, 0 AUTH TNV TTEPITTTWON N TAON
€660V V, Tou KUKAWPOTOG givar:

R
Vo= V-1, |1 +?“ (8.8.3)

L
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8.8.2 AmAn XtaBepomoinon pe Aiodo Zener

X1or HAekTpOvIKG TOL Trponyolpevoy €Toug eidape Tnv 1IBI6TNTA TNS
avaoTpopng BAGoNG Tng XApaKTNPIOTIKAG HIog d166ov Zener. Or diodol
Zener | xiovooTiadag TpEmrel va £€xouv LPNAY OTABUN TTPSoHIENS av
B€éAovpe va €xoupe XapNAég TGoelg OAGONS i KATGPPELONG.

To Xx.8.16a Oeixvel Tn XApoKTnpIOTIKR Tng 61660V Zener, Kol TO
>x.8.16[ befyvel €vav Tap&AAnAo oTaBepotroinTr XOHNAAS 10X00G TTou
XPNOIPOTIOoIEl pia Zener yia evepyod avTioToon R,.

ig

Rq
O \/V\/ . > O
Rs Iz IL
“ T
YZO + DZ RL V()
| / 0 Uyq Vv —T o
O o O
|
‘ a: Gvodog o K
K: KGB0bog C)_-l-_O
(a) ®

Zxpa 8.16.  XapakTnpIioTIKN v-i TG Zener () Kol KUKAWHO
oTabepotroinong Téong ue Zener ()

Epdoov n 1éon Zenerr, =V, /1, rapapével oxedov oTabepr, YIo HEYGS-
An Trepioxr] peVHATOG, N 100060vapn evepyds avTioTaon R =V,/ |, 6a peTa-
BaMeTal doTe va avTioTaBpiCel TI§ PeTAPOAEG TG Tdong €£660L TOL
@iATpou eEopdAuvong, V, f Tov pebPATOS PSPTOUL |,

To Tapdv KOKAwpa pe &iodo Zener dev gival TEAEI0G OTAOEPOTTOINTHG,
OTrwg defyvel To 2X.8.160, agoL n téon Tng, V,, avédvel ehappd éTav
av&avel To pedpa TG I, (N XopakTNPIOTIKY dev gival TeEAeiwg KATAKGPL-
@n). Me Béon To vépo Tov Ohm, To 0AIKS pebpa |, diveTar atré Tn oxéon:

| = = £ (8.8.4)
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6tou, R = R, + R.. Zuvemddg, yia 6edopévn Téon €10660vL V, To pebpa |, Ba
gival oTaBePs. ZOPP®VA OPWG PE TO VOPO TwV peUPGTWY Tov Kirchhoff
TO pevpO ALTO Ba eivai:

I=1+1 (8.8.5)

ATIé TN oxéon auTh @aiveTal, 0TI av avénbei To pedpa PopTov | To
pevpa NG Zener I, eAaTTdveTal. O TTPETTEI AOITIOV, PE TO PEYIOTO PEVHOK
POPTOL VO TTEPVAEI €VOl PEVPG OTTO TN Zener TETOIO WOTE GUTH VA EPYG-
eTan aploTepd ATré TO «YOVATOY V, o TNG XOPOKTNPIOTIKAS.

E€GANov, 6Tav dev vTT&pxel POPTOG OTa GKpa £§6d0L Tou oTOBEPO-
T0INTH, 6A0 TO PeVHA TOL OTABEPOTTOINTH B TTEPVA HEOT OTTd T Zener.
Katd& ouvéreia, n avrioTorxn 100§ amrwAeiwv Tng Zener (Trou eival TOTE
péyioTn) Ba eivai:

P =V 1=Vl (8.8.6)

z, max z 'z

(@ewpovpe apeAnTéa T dSuvapiky avtioTaon Tng Zener, r,=AV /Al).

H exAoyrj TnG Zener, ekT6g amré Tnv KATGAANAN TiuA Tng Tdong V,=V,
Tpémrel va BaoifeTan KOl OTNV TTAPOATIEGVW HEYIOTN 10X0 amwAgi®dv. Ol
OLVHBEIG I0XEIG ATTWAEIDY TWV HIKPAV Zener gival TG T&ENg Twv 400 mW,
oG vTrépxoLV Kol Zener PEYGANG 10X00G TTOL PTEVOLV pEXPI T 10 W.
Omwg Spwg B doVPE 0T CLVEXEIR, ATTOPEVYOLHE OLVABWS TIG Zener
HEYAANG 10XV0G Yo oTaBgpoTTOinON.

8.8.3 XrtaBepomoinon pe Meydlo Pebpa ®déprov

Tig epI008TEPEG POPEG OTNV TIPGEN, TO PEVHA POPTOL XPEIGLETAI VO
givan peyédo. Oa TPETTel AOITTOV Vo XPrOIHOTIOINOOVHE Zener peYAANg
10X00G. AvTi SpwS, va LIOBETACOLHE ALTH TN AVON, TTOL TO KGOTOG TNG
gival pey&Ao, PTTopolpE va XPNOIPOTIOINTOVHE PIa Zener UIKPAG 10XU0G Ki
éva Tpaviiotop oe ouvdeapoloyia akéAovBou Téong (CC), Xx. 8.17, yeyo-
VG Tov Ba ol pevpa €660V avEnpévo KaT& To ouVTeAeoTH h,,.

o o .
Ri< |l
\% =
T T
Vz TV,
o o . 0

Zxrjpa 8.17.  XtaBepotroinon pe Zener kou ue Tpaviiorop (CC)
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To TpaviioTop ekAéyeTal, WoTe N AeITovpyia Tou va PplokeTal péoa
OTa 6pIa TWV ATTWAEIDV 10X00G Tov. H 6i060g Zener emAfyeTan yiax Tnyv
emOupNTH TéON €660V V,, pe Pdon Tn oxéon:

V,=V, -V, (peV, =0.7V) (8.8.7)

O Mapaderypa 8-3

Oa vtroAoyioovpe Eva oTaBepOTTOINTA TAONS TNS HOPPAS ToL XX.8.17,
pe V,= 7.5V, |, = 30 mA kail Téon €1066ov V, = 17.5 V, TTou TpoépXeTal
atré Tnv €6060 Tov PiATpouv e€opdAuvvong.

Avon
AT TnVv EE.(8.8.7), éxoupe:
V.=V, +V, =75+0.7 =82V

Emropévaws, n Zener Ba rpétrel va eivan Tawv 8.2 V. AloAéyoupie SOKIPOOTI-
K& éva TpaviioTop TUTTOL BFY50 pe Ta e€AG XapakTnpioTikd: V. . =35V,
P e = 800 MW kau h,. = 30.

To pebpa Béong Tov eivai:
I I

. 30
hrg hpe 3
H téon ouAAékTn TTOL B AVATTTOCOETAI OTO TPaviioTop eiva:
V.=V,-V,=175-75=10V

H avtioTtaon R, 8a givai:

V,
Ri= —
kL
61ou ekAéyouvpe To I, = 10 |, (yior va pnv emrnpeddeTan To e€WTEPIKS PEVPA
I, amré TIg peTafoAég Tou pevpaTog I,). ETopévag,
10
R, = —=1kQ
10

H 1005 amwAeiodv Tou TpavdioTop Ba givai:

P.= V.l =10x30 = 300 mW.
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ATI6 TO XOPOAKTNPIOTIKG TOU KOTOOKEVOOTH PTTOPEl KAVEIG var d1aTi-
OTWOEl 6TI T TTOPATTAVW OTOIXEIX AEITOLPYIOG gival HEOT OTO OpIa Al
Touvpyiag Tou TpaviioTop. Apa n SOKIPHAOTIKY €mmAoy Tou TpaviioTop
BFY50 arodeikvoeTal emITUXAS.

8.8.4 BeAtimwon Tng XtaBepomoinong pe Avacvlevén

H otabepotroinon Tng tédong e£660v evég TPO@POOOTIKOU HTTOPEl VO
BeATIOOE AKOPN TTEPIOOSTEPO €6V OTO TIPONYOUHEVO KUKAWHO XPNOIPO-
TTOINOOVHE €vav EVIOXUTH, TTOU Ba CUYKPIVEI TNV TAGT AVAPOPES TTOU
oivel pia Zener pe Eva kKAGopa (defypa) Tng Téong £€660v.

To defypa avTé AvaTPOPOSOTEITAI TTPOG TNV €/00060 TOL EVIOXLTH,
a@oU LTTOOTEN OUYKPIOT TTPOG TNV TAON TN Zener, Xx.8.18a. ZTO TTPOKTI-
K6 KOKAwpa, XX.8.18B, To KOKAWHA AfPng Touv deiypaTog eivar évag diai-
PETNG TAONG, £VK N TACT avaPopdg cival at’ evBeiag n Taon Zener. To
TpaviioTop T, eival To oToIxelo evioxvong, evd To Tpaviiotop T, gival
ouvdeapoloynpévo wg akéAovbog Tdong (CC).

T1 +— 0 o
|

ZUYKang
Azrypa
EVIoYUTIG R ££6500

Vi T Vo ViT
Tdon
avagpopds

Zener

O

O - ¢ O O

() ®

Zyrjpa 8.18.  KokAwpa otabepotroinong pe avaoulevén:
Apxn Aertoupyiog (o), TpaKkTIK:) poper) (B)

Emeidf To pedpa Tng Zener eivar oxedov ava&dpTnTo omé TO pEVHA
TOUL (POPTOL, N OTABEPOTTOM O TOU KUKAWHOTOG aUTOU €ival TTOAD KOAR.

8.9 Xtafepomoinon taong pe TE

Ta oUyxpova TPo@odoTIKG XPNoIHOTIoIo0V TEAEOTIKOUS eVIOXUTES (TE)
@WOTE VA EMITUYXAVOLV OTOBepOTTONON pe TN PorjBeia avaoilevéng. H
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oTaBepPOTIOMNONG He TOV TPOTTO QUTOV gival TTOAD d10dedopévn, eTeldn
oivel oTaBepoTtroipévn T&on peyding akpifeiag. To kOkKAwpa Tov Xx.8.19
defxvel To TUTTIKG KUKAwpO TNG oTaBepoTroinong Téong pe TE. H avaou-
Cev&n yivetar péow NG R..

Zxrjpa 8.19.  Xrabepotroinon tdong e TE

Etreidr o TE de divel upnA& pebpara €660V, GUPTIANPWVOLHE TO KUKA®-
pa pe éva TpaviioTop 10x00G pnp, 6TTwg deixvel To oxrpa. To TpaviioTop
10X00G QTS €XEl TN dLUVOTOTNTA VO SWOEI TO ETOLHNTO PeVpA PSpTOUL |
ouvdedepévo pe Tnv TA&on V mou B€Aovpe va oTaBepoTtroijoovpe. To Tpav-
{ioTOop OUTS CLPTTEPIPEPETAI O PIG HEYGAN avTioTaoN R, SpoIa pe ekeivn
Tou Xx.8.15 .

AtrodeikvOeTal, e Béon Tnv avéAvon Twv TE, (Ke. 4), 611 ) Téon €£6-
oov biveTan aTd Tn oxéon:

—)VR (8.9.1)

JUVETTWG, 1 OTAOUN oTaBepoTroINUévNG TAoNS £€660L V, ptropel va
puBpiCeTan karG BovAnon péow Tng R, rj TN R

8.10 XTa@epomoinon pe OAOKANPWHEVO KOKAWHO

Fevikg, Ta 600 Pooikd pépn eveg e€eArypévouv oTabepoTToinTh eival To
oToIxeio Tov divel TNV TACT AVAPOPAS KOl O EAEYXOHEVOS EVIOXUTHS
TAaOoNG. Ta pépn avTé PTTopolv EVKOAX VO OLVOLAOTOUV PECa Ot Eva OAO-
KANPWHEVO KOKAWHO PHE OTTOTEAEOHO VO €XOVHE TTAPA TTOAU KOAr) OTOOE-
poTToinNon Kail HIKPO OYKO.
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2TO €UTIOPIO LTTEPXOLV OTAOEPOTIOINTEG TAONG HE OAOKANPWHEVO
KOKAwpa (IC) yiax TTOAAEG epappoYEg ko divouv oTaBepoTtroinon otd 0.01
€wG 1%. ZuvHOwWS, TO OAOKANPWHEVO TTEPIEXEI EVaV EVIOXUTH pUOUIONG KOl
pia 6iodo Zener 010 610 oOAoKANpwpEVO. Zuxva To TpaviioTop dev TrepIEXe-
Tal PEOOt OTO OAOKANPWHEVO KUKAWHO YIG VO N dnpioupyolvTal peYGAES
oAMayég TnG TGong V Kot Tou pebpaTog I, Adyw Beppokpaoiog. Or aAAayEg
QaUTEG B eiyav OOV ATTOTEAEOHO HEYAAO OPAApal OTOBEPOTTOMONG.

MoAAG OAOKANPWHEVA KUKADPATO 0TABOEPOTTOMONG £X0oLV OoXediaoTel
Y10t OUYKEKPIHEVEG OTOOEPEG TAOEIG €§080V, TT.X. 5 V Y10 AOYIK& KUKADHO-
Ta ) 15 V yix TeEAeOTIKOUG eVIOXUTEG. To Xx.8.20 deixvel Eva TETOI0 KUKAW-
pa, To MVR5V, yia otabepotroinon tng tdong e§odou Touv ota 5 V dc. To
péyioto duvardo pedua PopTou eival 600 MA Kal TO TTOO0OTO OTAOEPO-
Troinong, S = (AV,/ AV,) x 100, eivai 1%.

MeTaoy.

8-12V
O MVR5 V

~4 Yépupa

Zxrjpa 8.20.  OloxkAnpwuévo KUKAwa otabgpotroinong téong ota 5 V dc

O1 mukvwTég amélevéng C, kai C, XpnoIPOTTOIOUVTal YIX VO €XEI TO
KOKAwPO XapnAr] oUvBeTn avtioTaon €£660v o’ GAeg TIG OUXVOTNTES.
InpEIOOTE, 6TI I OOVOETN avTioTOOoT ££660V AWV TWV OTABEPOTTOINTWV
av&avel 0TI VYPNAEG CUXVOTNTEG, VM 1] EVIOXLON TOU PUBHIOTIKOV €VI-
oXUTH (OPAAPaTOG) eAATTAOVETAI. O NAeKTPOAUTIKOG TTUKVDTHS C, €Xel
XOHNA avTioTaon oTn péon Teplox TV LPNADY CUXVOTATWY, EVAD O
TUKVWTAS C, (TTOALOTEPIVNG 1 KEPAHIKGG) dpar OTIG LPNAEG CLUXVOTNTES
@WOTE VA EAATTAVEI TNV avTioToon ££660v 0TV TTEPIOXT] AUTH.

Me 1o MVR5V mrpé€trel var XpnoIHOTIOINOOVHE eEMTEPIKG ATTAYWYEX
BepudtnTag av BEAoVHE va TO AIOTTOITOVHE OTNV TTEPIOXT] TOU HEYIOTOU
pevpaTog Twv 600 MA 1oL €Xel TN duvaTéTNTA VO dwWOEl. Av TO peVpOL
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TOU OpTOL eival KATW amdé 100 MA o TukvwTrg C, PTTOpEl var Yivel
1000 pF- 0 PETAOXNHOTIOTHS HTTOPEl VO YiVEl O KAGOOIKGG HETAOXNHOTI-
OTAS TwV 6.3 V kal de XpeIGdeTal ATTOyWYEQR OEPPOTNTAS.

Av Béhovpe Tdon e§660uL 12 V B TTPETTEl VO XPNOIPOTIOIOOVHE TO OAO-
KAnpwpévo kOKAwpa (IC) MVR12V. H Téon €10660v Trpétrel va eival Tou-
Aéxiotov 14.5 V. To MVR15V bivel Tédon e{6éouv 15 V pe Téon €10660v Tov-
AdxioTov 17.5 V. H péylotn emTpemdpevn Téon €10660L yioo To MVR12V
kot MVR15V givan 27 V kai yia To MVR5V eivair 20 V.

To Xx.8.21 deiyvel i TTHpoAAQYr] TOU KUKAWOHOTOS TOU XX.8.20 pe TV
OTroi0t PTTOpoUHE va £XOVHE pLBUICOUEVT oTaBgpoTrOINUEVH TAON £§060UL.
To KOKAwpa xpnoipotrolel To MVR5V, oAA& p1ropolpe va XpnoIHoTIol-
oovpe Ko GAAa IC oTe va €xovpe peyoAUTEPN TrepIox pUBHIONS TNS
Téong €§66ov. O oTaBepotroiNTAg MVR5V diatnpei otabep Téon 5 V
oTa GKpa TNG avTioTaong R, kal péow Tov SiaupéTn TGong R, kai R, n
Téon €§660ov diveTal atd Tn oxéon:

1

R,
V,={1+—|x5V (8.10.1)

Apa, pe HETOPBOAA TNG AVTIOTOONG TOU TTOTEVOIOPETPOL R, pTopolpe
va puBpidovpe kaTd BovAnon Tn oTabepoTtroinpévn Téon e€6dov V..

MVR5 V

O

T

—— 100nF=—= Vo
h B 5-10V
pubuICSpevn

O

Zxrjpa 8.21.  KikAwua pubui(ouevng otabepotroinong
Taong e&dbov ue o IC MVR5V

To Xx.8.22 befyvel éva Baoiké IC kOkKAwpa oTabgpoTroinong T&ong, To
PA723 (] To L123), mou bdivel otnv €§066 Tou puvbuIlOuEvn TGon e§odou
a6 7 V éwg 27 V. To pA723 €xel Ta €EG OLOTATIKG HEPN:
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1. Mia 6iodo Zener avagopdg. H 6iodog auvTh TpogodoTeiTal atmd piax
MY 0TaBepol pebpaTog. H 6i060g repidapféveTan o’ éva evioXuTr pE
avooVlevén mou xpnoipeverl yia va vtroPi&del Tnv avtioToon e£660v.

2. "Evav evioxutrj opdAuarog. Téoo n avaoTpépovoa £i0odog 600 Kol n
pN avaoTpépovoa €xouv 01koUG Toug e§WTEPIKOVG aKpodEkeTEG. O
TUKVDTAS avTIoTGOpIong C., vroPifddel Tnv evioxuon oTig LPNAES
OUXVOTNTES YIX VO QTTOPUYOUUE TNV AOTABEIO OTIG OUXVOTNTEG QUTEG.

pA 723
o Ve @ ET1 O] ®| Vout
ViI ) Rsc 10
'—\T I
40 V max V4 %/I Curr. lim. W\/\' ©

\" ® Curr. sense

Vref |

®

Non-inv % L Inv. input IVO
input - . > 5K
® @ —e ©) 727V
+ ® pLBUISHEVN
V- ®© 1,5 K
Comp.
O . O

Zxrjpa 8.22.  XtabepotroinTriG pubuidouevng Téong 7-27 V ue o IC pA723 (L123)

3. "Evav evioxuTr) ak6AovBou Taong péong 1oxvog, pe To T,. To TpaviioTop
VTGS TrepIopider TNV 10X0 ATTWAEIDOY TOL PUBUIOTH, TTOL AVTIOTOIXEl OTO
p€y10To (600 MA) oTnV TEPIMTWON AUTH. AUTO TO 6PIO OPWS PTTOPET VO
av&nBel av XpNOIHOTIOICOVHE EEWTEPIKA QvVTIOTAOT).

4. ‘Eva tpavdiotop, T,, mepiopiopov pevuarog. To TpaviioTop auToé «dla-
kpiven Tn diagopd duvapikol oTa dkpa Tng avtioTaon R, kar apxidel
va Gyel 6Tav auTr) @Bdoel Ta 0.6 V. Kabwg yel To T,, BpoUKUKA®VEI
TNV emo@r PAong-ekmopPTTol TOU GKGAOUBOU TAEONG KAl TOV KAVEI
adpavr) k6BovTag TNV TGoN TPOoPodoaiog Tov.

Miot 6AAn karnyopiar povoAiBIkav IC kukAwpdTwy eivan ol oeipég 78XX
ko 79XX o1 otroieg divouv oTnv €6066 Toug oTOaBEpOTIOINPEVN TAOT. H pev
TPWTN oeIpd, 78XX, divel 0NV €60006 TNG OTABEPOTTOINUEVES OETIKEG TAOEIG,
n &e devTepn, n oelpd 79XX, divel apvnTikr) oTAOEPOTIOINPEVN TAOT.
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Ta OAOKANPWHEVA AVTE KUKAWPOTO £XOVV TPEIG AKPOOEKTEG, TTOL Eivall
0 OKPOOEKTNG TNG €10660L, TNG €660V KAl 0 KOIVEG. O1 povadeg AUTES
HTTOPOUV va oLUVOEBOUV 0’ Eva KUKAWHO XwpiG var XpeladeTal var CUVOE-
oovpe e§WTEPIKG GAAQ ITTPEOOETO LAIKG EKTOG ATTO TOUG TTUKVWTES
€10660V-££6000L YIa TO PIATPAPIOPT TNG TAONG ££660L TOL AVOPOWTH.

To Xx.8.23 befvel TN pop@r] TOL OAOKANPWHEVOL KUKAWHOTOS O€ BAon
KC. Or1 bvo emmépevor apiBpoi Tou KDOIKa deixvouv Tn oTaBepoTToInpévn
TéoN £§6600L, T.X. TO 7805 onpaivel 611 To IC divel aTnV €£066 TOL OTOOE-
potroinpévn Tdon +5 V, evdd To 7905 divel -5 V. Opoiwg, To 7812 deivel
+12V, eved To 7915 diver -15 V.

Output  (é€obog) O
Common (koivég) C
Input (efoodog) 1

Zxrjpa 8.23.  IC otabepotroinon 1aong Twv oeipdv 78XX kou 79XX

To Xx.8.24 eival To TApeS KOKAWHO VG TPOPOodOTIKOU +5 V yio Tpo-
PodOoOit YPNPIGKWYV OAOKANPWHEVWV KUKAWHPATWV.

220V 6V
O Yépupa

2A

Zxrjpa 8.24.  Tpo@oSoTIKG oTaBepoTTOINUEVNG TAONG +5V

To Xx.8.25 deixvel To TTAPES KUKAWHO £VOG TPo@odoTIKoV 15 V yia
TPOPOSOTTa YPOUHIKWV OAOKANPWHEVWY KUKAWHATWV.
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220V —~ TO3
O
18V O+15V
wl 3
18V

1000 pF
25V

1000 pF J—

25V

100 pF
25V

-15V

Zxrjpa 8.25.  TpopodoTikd oTabeporroimnuévng Tdong =15V

8.11 Metarpoméag DC/DC

MepIkég popég eTIBLHOVHE VO HETATPEWPOLHE pIa OTAOWN dc TGong o€
pIa GAAN oT&OuN TéAI de. Ty, av €xovpe évar oboTNHO TToL £Xel BETIKA
TGO TPOPOOOOInG +5, HTTOPOUHE VO XPNOIHOTIOINCOVHE VOl HETATPOTTEX
DC/DC kai va peTaTpEPoupe auTd Ta +5 V og pia Téon e§66ov +15 V.
Me avTé Tov TpSTTo Bar £X0LpE dlaBETIpEg VO TAOEIG TOPOSOTTIOG YO TNV
NAekTpovikf ouokevy, dnA. +5 kail +15 V.

O1 petatpotreic DC/DC €xouv peyGAn amddoon. AuTé o@edeTal oTo
6,71, og awTOUG, Ta TpavlioTop epydlovTal wg dIakOTTTEG (on-off), oTToTE N
10X0g amrwAeidv vroPifddeTan onpavTikG. H Ttk amédoon Twv HeTO-
TPOTTEWV QUTWV KLPAIVETAI A6 65 £G 85%. Miat HEYGAN KOoTnyopiot HeTO-
Tpotméwv DC/DC ouvBwg ovopdlovTal Kol TUAHOTPOPOSOTIKG (BAETTe
TTOPOAKATW).

8.11.1 Metarpomreic DC/DC xwpis oTaB@epomoinon

Y éva TumKG peTaTpoméa DC/DC xwpig oTabepotroinon, n dc Té&on
€10660V eOPPSLeTal 0" éva TOAAVTWTH TETPAYWVIKWV TTOAH®V. H Téon
KOPUPNG-TTPOG-KOPUPI] TOU TETPAYWVIKOD TTOAHOD gival avéAoyn Tng
TGONG €10660V. O TETPAYWVIKOG AUTOG TTOAPGS XPNOIHOTIOIEITOI VIO VO
odnyfoel To MPWTEVOV €VOG HETAOXNHOTIOTH, OTTWS €IKOVICETO OTO
x.8.26.
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AvopBwTig
Ko piATpo
eSopdivvong

TalavToTig

TETPAY. TAAPOV

Zxrjpa 8.26.  Aouiko Sidypopua evog petatporréa DC/DC ywpis otabepotroinon

‘Oco o VPNAA gival N CLXVOTNTA TOL TOAAVTWTH, TOOO O HIKPOS
givol 0 JETAOXNHOTIOTASG KABWS Kal T OTOIXEIX TOL PIATPOL EOPGALV-
ons. Av SpwG, n oLXVETNTA AUTH gival TTOAD LPNAY, eival TTOAD dUokoAo
Vo €XOUPE TTOAPOUG e aTOTOHa PETWTTA (OnA. pe pIKpoUg XpOvoug avo-
d0L KOl TTTWONG TWV TTOAPWY). ZLVABWS, N KATAAANAGTEPN CLXVOTNTO
TWV TETPOYWVIKAOV TTOAPWDV TOU TOAGVTWTH eivon peTag 10 kon 100 kHz.

‘Evag ouvnbiopévog petatpotréag DC/DC eivan auTég TTOL HETATPETTEI
Téon +5Voe + 15 V. H 1don +5 V eivan n Téon Tpogodoaiag Twv Pngia-
KGOV OAOKANPWHEVWV KUKAWHATWY, eved N Tdon +15 V gival n Té&on Tpogo-
600101G TTOAAGDV YPOHHIKWV NAEKTPOVIKWV KUKAWHGTWV Kol Towv IC pe TE. I
QUTH] TNV TIEPITITWON LTIAPXEI OTO EUTTOPIO OIKOVOUIKOG HETOTPOTTEDS
DC/DC pikprig 10x00g Trou peTaTpémel Tnv dc Tdon Twv +5 V otnv dc Tédon
Twv +15 V.

Ytrdpxouv ToAD Tpdrol yio va oxedidioovpe éva petatpoméa DC/DC.
H oxediaon avTh e€apTdTan amé To av Ba XpnoIHOTTOINOOVHE SITTOAIK&
TpavlioTop (BJT) | FET 10x00G, amré Tn ouXVOTNTA TOU TOAAVTWTH KOl
aTré TO AV 0 PHETAOXNHATIOTHS £ival avOpwong i vtroBifacpoy.

To Xx.8.27 defxvel To KUKAwpa evog petatporréa DC/DC 1rouv xpnoipo-
trolel BJT 10x00G. H AeiToupyia Tou KUKAQHOTOS €xel wg £€AG: O TaAavTw-
TAS TETPOYWVIKAOV TTOAP®OV TTap&Yel TTOAHOUS TWV OTTOIWV N CUXVOTNTA
kaBopideTan ammd Ta oToryeia R kar C. H ouxvoTnTé TOL TOAQVTWTH £iva
otnv mepiox Twv kHz, pe TomkA Tip 20 kHz.

O1 TeTparywvikoi TToApol Tov TOAAVTWTH epappdlovTal oe Eva dloyw-
piotr gdong, T,, eivan évar KOKAwpa To 01roio dnpiovpyel d0o TeTpoywvi-
KoUG TraApoUg pe Siopopd @dong 180°. To {elyog GUT®Y TWV TETPOYW-
VIK®OV TTOAHOV gival ei00d0g og éva evioxuTr push-pull Té&€ng B oTo otroio
dieyeipouv Ta TpaviioTop T, kai T,. To TpaviioTop T, &yel katd Tn di16p-
KEIX TOL pIoOV KUKAOUL Kail To T, Katd Tn didpkeia Tov GAAOL €vEG pIoOV
KOKAOL. To pebpa TOU TTPWTEVOVTOG TOL HETAOXNHOATIOTH VOl TETPOYW-
VIKOG TTOAPGG. O TTOAHEG QUTOG ETTAYEI TETPAYWVIKO TTOAPS OTO deUTE-
PEVOV TOL PETOOXNHOTIOTH, OTTWG AVOPEPOHE TTPONYOLHEVMS.
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Zxrjpa 8.27.  Metatporréag DC/DC xywpis otabepotroinon

H Ttéon auTh e10épxeTon og évav avopBwTH YEPUPOS, GTTOL KOl avop-
BdveTal Ko 0T CLVEXEID PIATpGpeTal. ‘ETol, oTnv €600 TTaipvouvpe pia
dc Téon diagpopeTikAg oTAOUNS aTrd TV dc Tédon e106dov.

210 gpmépio vr&pxovv Toikidol petarpotreisc DC/DC xwpig oTabepo-
Troinon amé d1&gpopeg eTalpieg pe amrédoon améd 65 €éwg kal 85 %. I.x.
vtrépyovv @rtnvoi petatpotreig DC/DC yia petatpotr) +5 V oe +12 V pe
pevpa 375 mA, +5 og +9 V pe pedpa 200 mA, +12 oe =15 V pe pedpa
250 mA, K.&. ‘OMol auToi 01 HETATPOTTEIG XpeIGlovTal Hiok oTaOeP TAON
€10660vL e1e16n dev mepdapfdvouv oTabepoTroinon Téons. Emriong, avtofl
Ol HETATPOTIEIG XPNOIPOTIOIOUV OLXVOTNTA TOAGVTWONS ammd 10 €wg
100 kHz. Adyw Tng ouxvoTnTOaG QUTAG TTEPIEXOLV BWPAKION KATE TWV
padioovxvoTATwV (RFI). Mepikoi amré TOUG PETATPOTIEIG QUTOUG €XOLV
Xpovo Cwrig 200 000 Wpes.

8.11.2 MNaApoTpo@odoTikG

Ta TOAHOTPOPOSOTIKA LTTGYOVTOI OTH YEVIKI] KATNYOPIO TWV HETATPO-
méwv DC/DC, eme1dr) peTaTpémouy pia dc T&on €10660v o€ piax GAAn dc
Téon ££660v, eite vTOPIBaocpévn eite avuPpwpévn. EmmAéov Spws, Ta
TTOAHOTPOPOSOTIKG TrEPIEXOLV KOl CUOTNHO OTAOEPOTTOINONG TNG TAONG.
To oboTnpa av TS €xel éva SIapoPPWTH TTAGTOUG TTOAUWV TTOU EAEYXEI TO
Xpovo on-off evég TpaviioTop. AAMGLOVTOG TO XPOVO EPYNOIOG TWV TTOA-
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HOV QUTWV, TX TTOAPHOTPOPOSOTIKG HTTOPOVV Vo dlaTnpovv Tnv Téon £6-
oov oTaBEPH.

To Xx.8.28 aTeikovidel TO SopIKO S1IAYypAPpa £vOG TTAAPOTPOPOSOTI-
K0U. ‘O1mrwg BAETTOVHE ATTOTEAEITOI ATTO VO EVIOXUTI] OUYKPITH, HIO TTNYA
TAONG avapopdg, V,, Eva SioauoppwTr) €6poug TTAAUOU, €Vav NAEKTPOVIKO
S10KOTTTN peYGAou pebuaTog Kot éva iATpo xaunAdv ovxvotitwy (OXX).

H AeiToupyia TOL KUKA®PATOG aQUTOU £Xel WG £EAG:

O evIOXUTAS OPEAPATOG TOL KUKAWHPATOG OUYKPIVEl KAGOPO THG TAON
avaopds V, pe Tn puBpiIdépevn Téon ££66ov V.. H Tédon avagopds V,
TPOEPXETAI OIS €va OTAOEPOTTOINTH OIPAS HIKPOU pevpaTog. Emreidr o
OTOAOEPOTTOINTAS QUTOS XPNOIHOTIOIE]  HIKPG PEVHQ, KOATAVOAWVEI HIKPH
€0WTEPIKN 10XV Ko TTOpEXEl pia akpIBf Téon avagopds. H €6odog Tou
EVIOXUTH TOU SIOHOPPWTH, V ., XPNOIPOTIOIEITAI YIX TOV EAEYXO TOU NAEK-
TPOVIKOU OI1akSTITN uPnAol pelbpaTog. AuTH N T&on eA€yxov, V., gival
KUHOTOPOP®H TETPOYWVIKWV TTOAHWV pe Trepiodo T.

Ry

ccpoO\porrog (DXZ

HAekTpovikés
S1aKGTITNG LYPNAOL PEBPATOS

Zxrjpa 8.28.  Baoikr) dourj vog moALoTpo@oboTiKoU

O nAekTpOVIKGG SIOKSTITNG LPNAOD PEVPATOG TTAPEXEI KT  eVOAAOYA
€iTe pn oTaBepotroipévn Téon V, eite pnodeviky TAON, dNHIOLPYWVTOS
£TO1 TETPOYWVIKS TTOAUS pe Trepiodo T. H 1é&on V, diépxeTan amré o OXX
TO OTT0i0 PIATPAPEI TNV TAON aLTH, LTIG Tov Gpo N VLC va givor TTOAG
peYoAOTepn omré TV T/21r. TeAk&, n TIpA TnS V, oTaBepoTtroleiTal oTn
péon Tipn TG V..

ATTodeIkvOETOI, OTI I OTOOEPOTTOINMEVN TGO £€660L V, diveTon atrd Tn
oxéon:

\4,:(1 +—2)vR (8.11.1)
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H otaBepotroinpévn avth Téon e§aptdral omé Tnv akpiPff TipA NS
TéGOoNG avagopds V,, amé To Adyo Twv avTioTdoewv R/R, kol amd 1o
600 KOAS PIATPApIoH YIVETAI.

Mo vo AeiTovpyel OwOTE TO TTOAPOTPOPOSOTIKG, Bt TIPETTEl VO 10XVEI
V.>V,.

O Napaderypa 8-4

Na vtrodoyiofo0v o1 avTioTéoelg R, kal R, Tou TTOAHOTPOPOOOTIKOU
ToL XX.8.28, av Bé ovpe n T&on ££660L Tov va eivan 12 V, pe Tdon avo-
@opag 5 V.

Avon

XpnoipotroloVpe Tnv EE.(8.11.1) kai Tn Abvoupe wg Tpog 1o Adyo R/R,,
OTTOTE £XOLHE

R, _ V% 12

_:__1:

2 1=14
R, V 5

Eqpdoov yvwpifovpe To AGyo Twv avTIOTAOEWY, LTTOAOYICOUpE EAeVOE-
pa TIG avTIoTAOEIG. Av SexBolpe Tr.X. Tnv R,=4.7 kQ), amé TnVv mopatmd-
v oxéon vtroAoyiCovpe TNV R,=1.4R, = 6.6 kQ) (6.8 kQ), ocip& E12).

AZKHZEIX

8-1. "Eva Tpo@odoTIKG xpnoipoTtrolel TARpN avépbwon TTouv divel oTo
@6pTO pevpa 100 mA kan T&on 12 V. YroAoyiote To @6pTo R Kau
Tov TTUKvWTH e§opdAvvong C.

8-2. Na vtroloyioBei oTabBepotroinTAg TGONS Yo va divel T&on e£660L 5
V, kai pedpa |, =20 mA étav n Téon gl0660v givar 10 V.

8-3. XxedidoTe TPoPodOTIKS TTOL divel TGon e£660L —18 V xpnoipoTToI®d-
VTOG TO KOTGAANAo IC.

8-4. Xxebidote TPOPodOTIKS TrOUL divel otV £6006 Tou +18 V Ypnoipo-
TTOIOVTAG TO KATGAANAO IC.

8-5. YmoAoyioTe TI§ avTioTAOEIG R, Kol R, €vog TTOAPOTPO@OdOTIKOU e
TéOn avogopds 7 V kal Téon e€6dov 22 V.



