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— MPOAOIoz —

To T1e0X0G QUTO, amoteei To B pépog Tou BIBAIoU «evIKG HAEKTPOVIKA», TIEPIEXEI TIG
£PYACTNPIOKES ACKIOEIG TOU JABAUATOS Kal aTTeuBUveTal atoug padnTég g A'1dEng
Tou 1ou KUkAou Twv Texvikwy EtmmayyeApatikwy Ekmaideutnpiwyv (T.E.E) yia To Topéa
NG HAEKTPOVIKAG.

Mpoékerrar yia KAAOIKEG Kal aTTAEG OTN DIEEAYWYN TOUG EPYAOTNPIOKEG AOKAOEIG, TTOU
MTTOPOUV Kal TTPETTEl VA TTPOYUATOTTOIOUVTAIl O€ EIBIKEG BIOTPNTEG TTAOKETEG, TT.X. MTTPE-
aivt MTropvt (Bread Board), yiati eUKOAa yivovTal o1 TIpOCappoyEG aTrd Toug JIBATKO-
vTEG AN TO KUPIOTEPO O1 paBNTEG aioBdavovTal TN Xapd TnG dnUIoUPYiag KATAOKEUG-
Covtag OAa Ta ATTAG QUTA KUKAWMATA.

AuTo BEBaia dev atrokAgiel TN XpNoIPoTToinon £TOINWY AOKACEWYV TTOU TuXOV dla-
BéTouv TO gpyacThpia he TNV TTPoUTTOBeon BERBaia 6T Ba TTpayuaToTToioUvTal OAa Ta
BripoTa TOu TTPOKTIKOU PEPOUG TNG AOKNONG.

2NUEILWVOUNE €TTIONG OTI T BrMATA TWV ACKACEWV €ival ypaUUEVA WE TETOIO TPOTTO
WOTE VA PNV TTOPAKWAUETAI N QUTEVEPYEIA TWV PaBNTWY, Kal EipacTe oiyoupol OTI Ta

>xohikd Epyaotnpiaka Kévipa (2EK) | ZxoAhikd Epyaoctripia, diaBétouv autdv Tov
ENAXIOTO €EOTTAIONO yIO TNV TTPAYUATOTTOINGT] TWV.

TéNog onueiwvoupe OTi divovTtal Ta data sheets Twv TTEPICCOTEPO XPNOIUOTTOIOUE-
VWV NAEKTPOVIKWV ££apTnudTwy, 6Trwg n diodog 1N4001, 1o Tpaviiotop 2N2222, 10
thyristor C106 ka1 0 TeAeOTIKOG evioXuTAG LMAT741, Ta otroia TTpETTEl va CUMBOUAEU-
ovTal ol padnTég yia Tn dieCaywyn Twv NAEKTPOVIKWY QOKAOEWV Kal UTTOOEIKVUOUUE
OTI TO KUKAWMATA TTOU TTEPIEXOUV UTTOUTOV 1] SIAKOTITEG, VT yIa Ta eEapTAMATA AQUTA
MTTOPEI Va XpNnoIhoTIoIEiTal £va PIKPO JOVOKAWVO KAAWDIO.

deBpoudpiog 2000
O1 ouyypapeig
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EIZATQriKeEz MAHPO®OPIEZ
MNA TO HAEKTPONIKO EPTAZTHPIO

Zuvouwn: AivovTal yevIKEG TTANPOPOPIES YIa TIC AOKAOEIG, 0dNyies yia TN
CUMTTEPIPOPA KOl TOV KAVOVIOUO AEITOUPYIOG KAl HETPO TTPOQPU-
Aagng atrd Tov Kivouvo NAeKTPOTTANEIaG.

A. Tevikérnreg

To HAekTpOVIKO £pyaaTrplo gival évag XWPOGS TTou dIABETEI TOV ATTAITOU-
MEVO €COTTAIONO, ONA. gpyaleia, dpyava Kal eEAPTANATA, WOTE VA PTTOPEI
Va EKTTANPWOEI KAAUTEPA KAl aTTOOOTIKOTEPA TO OKOTTO Tou. Méoa o’ auTév
TO XWPO, Ol HaBNTEC ATTOKTOUV €UXEPEID OTN XPAON TwV OpyAvwy, KaTa-
vooUV Tn AEITOUPYIa TOU KAl OTTOKTOUV TTPAKTIKA oUVEIDNON NAEKTPOVIKOU,
atmrapaitnTn TTEOUTTOBEON YIa £€vav KAAO Kal OUYXPOVO TEXVIKO.

To gpyaoTrpio dlaBéTel KATAAANAOUG TTAYKOUG £pYaOiag. ZTOUG TTAYKOUG
QuUTOUG aokouvTal 2 A 3 pabnTtég o€ ouddeg, N TPOPOdOTNCH TOUG HE TAon
givalr ave€apTnTn Kai, yia ac@dAeia atmd Kivduvo nAekTpoTtAngiag, Tpéel
va diatiBeTal petaoxnuatiotig 220VAC/220VAC, peAé TTpooTaciag Kal
TTAQOTIKO OATTEDO. TEAOG, TO EPYACTAPIO TTPETTEI VA DIABETEI PAPUAKEIO KAl
TTUPOCRECTAPA YIA EKTAKTEG TTEPIOTATEIG.

O1 padnrég £xouv TNV ATTOAUTN €AcuBepia POVOI TOUG VO OCUYKPOTAGOUV
TIG OMAdEG TOUG yIa VA UTTOPOUV KAAUTEPQ va ouvePyaoBouv PeTAEU TOug.
>g ePITITWOoN GPWG TToU KATd Tn dIAPKEIN TG OXOANIKAG XPOVIAG O UTTEU-
Buvog KaBnyntng Tou epyacTtnpiou avtiAngeBei aduvauio cuvepyaciog A
omiIdATToTE AANO, ETTEURAIVEI KOl AVOOUYKPOTEI TIG OUASES £TC1 WOTE N €K-
TTAIOEUTIKN DIadIKACIa va TTPOXWPAEI ATTPOCKOTITA.

Kd&Be pabntig mmpétmel va €xel Eva TETPAdIO PJeEyAAOU OXAMATOG O€ Te-
TPOAYWVAKIO OTO OTToi0 Ba ypd@el TNV epyacia kal Ba Tnv TTapadidel aTo
epyaaTrpio yia d10pbwaon atmd Tov Kabnynth. Mpétrel atmd v apxr va
&€pel 0 yabntig Twg o PaBuog Tou TeTpadiou £xel PeyAAn BapuTnTa Kal
OuppeTOXA OTNV TEAIKN BaBuoAoyia Tou pabruarog.
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B) Zcipa amé spyaadiss yia Tnv eKTEAEon TS AoOKNOoNg

O padbnTAg, €1I0EpXOUEVOG OTO £PYATTHPIO, TIPETTEI va EPEI TN Bewpia
NG AOKNONG Kal Ta Opyava TTou Ba Xpnoigotroinoel. Ag onuelwBei o1
oTnv apxf kKabe doknong avagépovtal ol oeAideg Tou BIBAiou TToU Ka-
AOTTITOUV BewpnTIKA TNV KABe doknon. XTn ouvéxela, n oudda Ba KaTa-
oKeudoel TNV Aoknon Pe Ta UAIKA TTou Ba Tou d0B0UV Kal a@ou eAEYEEl
TN ocuvdeopoAoyia o utreBuvog Kabnyntng, Ba epapudoel Tdon pe
TPOCOXN KAl aPOoU Ol OPJASES TWV PaBNTWV KATAUEPIOCOUV PETAEU TOUG
TIG Epyaadieg, Ba KAvouv PE TTPOCOXN TIG UETPAOEIG.

MeTd TIG HETPAOEIG OI HaBNTEG Ba KAVOUV TOUG UTTOAOYIOUOUG TTOU TOUG
{ntdel n doknon, Ba xapd&&ouv TIG KAUTTUAEG TTou ¢nTouvTal Kai Ba TIG Oei-
XVouv gTov utreUBuvo Kabnyntr Tou gpyaaTnpiou. O1 KAUTTUAEG EAEyXO-
vTal aTTd auTOV Kal, av Ogv ival CWOTES, N opada eTTavalauBAvel TIG Je-
TPNOEIG.

Agv TTPETTEI JE KAVEVA TPOTTO O JETPAOEIS VA YivovTal atro Eva uovo ua-
OnTA. OAol o1 yaBnTEG TTPETTEN €K TTEPITPOTTAG Va xelpifovTal Ta 6pyava Kal
Va TTQipVOUV UETPNOEIG.

A@ouU n opada oAOKANPWOEl TNV ACKNON, UTTOYPAPOVTAIl OI CNUEIWOEIG
TWV Padntwv atd Tov KabnynthA Kai ge Tnv adeid Tou dIakOTTITOUV TNV TPO-
@O0dATNON TOU KUKAWMAOTOG.

270 OTTITI TWPA TTIA, Ba ypdwouv aTo KaBapd TETPABIO TNV ava@opd KABE
aoknong n otroia Ba TTePIAAUPBAVEL:

a. Aiya Adyia Bswpiag

B- 6pyava Kal UAIKG TTOU XpNnoIpoTroIRdnkav

Y- TTPOKTIKO KUKAWHA ThG AOKNONG

0. epWTAOCEIG

€. ATTOVTACEIG

') Kavoviouog Asitoupyiag Kair CUUTTEPIPOPA TWV Haénrwv
OTO EPYACTHPIO

O paBnTAG TTPETTEl VO OERETAI TOV KAVOVIOUS AEITOUPYIOG TOU EPYQOTN-
piou TTOU, OTNV apXHA TNG OXOAIKNAG XpoVvIag, o KaBnyntrig Ba mapoucid-
o€l o€ OAOUG TOUG HaBNTEG Kal TO KUPIOTEPO, VA YVWPICEl TNV 0pBIr xprion
TWV Opydavwy TToU Ba XPNOIUOTTOIRCEI.

H ouutrepi@opd Twv pabnTtwy TTPETTEN va gival TTpooeKTIKA. Mia aTrpo-
oegia N pia ocuvnBiopévn apéAcia, TOAvO va TTPOKAAETEl (nPIEG OTa
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XPNolIJoTToloUhEVa 6pyava ) akdpa Kal NAEKTPOTTANEIa o€ AOKOUPEVOUG
pMaBnTég. O1 pabntég TpéTrel va ekTeAoUv pévo 6,11 ¢ntei n doknon. Na
MNV eykaTaAgitrouv TNV opdada otnv omoia epyddovTal, ouTe T0 EpyaoTh-
P10, Xwpig adela Tou KaBnynth Toug, ouTe va Treipapatifovral o€ AAAQ
Béuara.

4) [pooracia amrd rov Kivouvo ToU NAEKTPIKOU PEULATOC

Mépa arrd Toug yeviKoUg KIVOUVOUG, KaTd TNV gpyacia Tou o HAekTpo-
VIKOG OTO €pyaaTrpIo dIaTpEXE! Kal KivOUVOo NAEKTPOTTANEIAg, agou aayo-
Acital o€ d1aTdEeIg TTOU AciIToupyouv pe pelpa. To péyebog Twv KATaoTpE-
TITIKWYV CUVETTEIWV aTTd TNV NAEKTpOoTTANEia e€apTdTal atmd 10 PeUUQ TTOU
TIPOKAAELITaI GTO WA, dNAAdA TN oX£CN TTOU uicTaTal JETAEU TNG £QAp-
MolOuEvNG TAONG Kal TNG avTioTAoNG TOU CWHATOG TOU avBpwTTou.

eviKA uTTOpOUE Va TTOUUE, TTWG TO OTTOTEAECT A Ba KPIBei atTd TO dPO-
Mo TToU Ba akoAoubrjoel To peUpa Kal ammd TNV Evrach Tou. To TTPWTO
KaBopilel Ta épyava TTou Ba TTANyouv, To deUTEPO TO PEYEOOG TOU ATTO-
TEAEOPOTOG TTOU BEV €ival EK TWV TTPOTEPWVY YVWOTO. [T auTtd, TTOTE deV
ETNITPETTETAI TO AVOPWTTIVO CWHA VO aTToTEAETEI OPOUO YIa VA TTEPATEI TO
peupa.

MNa va peiwbolv aTo EAAXIOTO OI TTEPITITWOEIG ATUXAMATOG NAEKTPOTTAN-
giag katd Tnv ekTéAEON TNG Epyaaiag, TTPETTEI va TTaipvovTal opiopéva Ba-
OIKQ TTPOANTITIKA PETPQ:

a. AlaTnPOUME TO XWPO TNG EPYATiag pag KaBapo.

B- Agv epyalopaoTe BIACTIKA KAl TTPOXEIPA, TIPOCEXOUME OE T NAE-

KTPOo@Opa KOAWSIa av gival JoVwWHEVA.

y. Mpétrel 1o epyaoThpio va S100£Tel KaAR yeiwon Kal va eAEyxeTal.

0. Agv kdvoupe ouvdEDEIG XWPIG va SIOKOTTTOUME TO PEUA.

€. 'Exoupe travra 1o éva xépl oTnv 10€1rn OTaV £pyaldPOOoTE, KOTA

TTPOTINNGN TO aploTEPS. AlaTNPOUNE OTEYVA Ta XEPIO KOl va Buuo-
paoTe OTI iAOG TNG NAeKTPOTTANEIAG gival n uypaaia.

OT. Agv £miXeIpOUHE VA TIACOUME ME TA XEPIO HAG KATI TTOU £TTECE
MEOa OTn OUOKeUN, evw auth douAeuel ) ival ouvdedepévn oTo Oi-
KTUO.

E) Mérpa uera amé nAskrpomAnéia

a. Na yivel apéowg B10KOTTH TOUu PEULATOG.
B. Na gAeuBegpwOei TOo OUPA aTTO TOV NAEKTPOPOPO aywyd aAAd pe
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TTPOCOXN KAl XWpPIig va SIaKIVOUVEUOUHE TNV TTPOCWTTIKY HAG aoQd-
Agla, TTaipvovTag yia auTtd Ta KATAAANAQ LETPA, TT.X. XPNOIUOTTOIVTOG
oTEYVO EUAO 1] GANO HOVWTIKOG, XWPIG va XaBei xpovog.

y- Av 10 B0pa €X€l XAOE€lI TNV AVOTIVOR TOU, apXioule TEXVNTA ava-
TVOR, UETAPEPOVTAG TO OE XWPOo agpifouevo kal Byalovtag Tou Ta
TTatmouTola, Tn {uvn Kai 0,71 AAAo To o@iyyel. H oTamioTIKA Aéel, TTwG
o€ 600 TrepImTTwoEIg, T0 70% owonkav, eTTEIdA £YIVE TEXVNTH AVATIVON)
oTa TTPWTA 3 AETTTA.

8. Mg Tnv TEXVNTA avaTrvon va yivovTal Kal eVTIPIRES GTO PEPOG TNG Kap-
O14¢. ZuvnBileTal n TeXxvNTH avaTtvor] atrd 1o oToua (@IAi TnG JWAG).
Av 10 BUpa €xel TTABEI eyKaUuuaTa - TTOAU TTIBavE - TTPETTEl VO TAl €TTIOE-
OOUE JE OTTOOTEIPWHEVN YALA TTOU TTPETTEI VO EXOUHE OTO QPAPHOKEIO.

2T) ZxoAika Epyaornpiakd Kévrpa (2EK) - Zx0AIk6 gpyaoTtripio

O Nopog 1566 (PEK 167) ue 1o dpBpo 10, idpuoe Ta ZxoAika EpyaoTn-
piaka Kévrpa (ZEK) ota otroia o1 pabntég Twyv 161€ Texvikwy ETTayyeAua-
TIKWV Aukeiwv (TEA) kai aTn ouvéxeia Twv onuepIvwy Texvikwy ETrayyeA-
MoTIKWwyv Ektmraideutnpiwv (TEE) Ba kGvouv TO £pyaoTnpIaKO PEPOG TWV
MOONUATWV.

Mpokeital yia aveEApTNTEG OXOAIKEG HOVADEG E DIKEG TOUG TTAIDAYWYIKES
€UBUVEG, OTTOU O PaBNTEG TV OXOAIKWY POVAdWY aCKOUVTalI OTO EPYQ-
oThplO.

Me 10 N. 1566, yia va 10puBsi éva ZEK, Ba £TTpeTre oI aOKOUPEVOI OTA
EpPYaocThpIa HaBNTEG va TTpoépxovTal aTTd TPEIG OXONIKEG HOVADEG. ZHuEpa
apKoUV U0 OXOAIKEC HOVADEG yia va 10pubti éva ZEK. Av dev uttdpyouv
ol TTapaTTavw TTPOUTTOBECEIG, TOTE OTN OXOAIKNA HOVAda AEITOupyEi Epya-
OTAPIO KATW atrd TNV €uBUVN TNG Aloiknong TTou €xel 0 A/VTAG TNG OXOAIKAG
povadag.

KaBe ZEK diakpivetal oe Topeic epyaoTtnpiwy. Kabe Topéag mepiAapfa-
VEI Tpia PEXPI TTEVTE pyaoThpIa TNG id10G ) yevikOTEPNG KaTeuBuvong. 2€
KAOe Topéa opieTal £vag uTTEUBUVOG TOU TOUED OUMPWVA HE TIG DIATAEEIG
TTOU 10XUOUV VIO TOV BIopIoHO UTTOdIEUBUVTH.

2€ KGBe epyaaTrpIo KaTELBUVONG opideTal £vag UTTEUBUVOG EpyacTnpiou
TToU €€l TNV €uBUVN TNG AciToupyiag Tou. O opIoPAdG yiveTal atmd Tov A/VTN
TNG ekTmaideuong pe Tpoétacn Tou A/VTA Tou ZEK Kal gival eKTTadeuTIKOG
QTTO EKEIVOUG TTOU UTTNPETOUV OTIG OXOAIKEG HOVADEG TTOU £EUTTNPETOUVTAI
ato 1o ZEK ] T0 0X0AIKO epyaaTrpio.
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O1 appodiétnTeg TwV A/VTA, YTT08/VTH, UTTEUBUVOU TOPEWYV KAl UTTEUBU-
VWV gpyacTnpiou kateuBuvong Twv ZEK kal Twv oXoAIKwv epyacTnpiwv
KaBopidovtal atré TNV UTTOUPYIKN amoéeaan I,/4321/26-10-88.

2T0OV NAEKTPOVIKO TOuEA, OTTOU AUTOG UTTAPXEI, ival BeopoBeTnuéva Ta
TTaPOKATW EPYACTHPIA KATEUBUVONG:

o. NAEKTPOVIKWYV PETPHOEWV

B. padlopwviag - TNAE6paCNG

Y- TEXVIKWYV NAEKTPOVIKWYV UTTOAOYIOTWV

Fivetalr @avepd TTwg Adyw TNG EKTTAIOEUTIKAG METAPPUOPIONGS Kal TNG
Aeitoupyiog Twv TEE pe kaivoupyleg €10IKOTNTEG OTA OXOAEIA, OI TOUEIG
Kal Ta epyacTripia Twv ZEK Kal Twv oxoAIKwy gpyaoTtnpiwv Ba avaou-
yKpoTnBouv.
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AMNAA EPTAAEIA KAl MIKPOYAIKA ZYNAPMOAOIHEHZ
OEQPHTIKO MEPOZz

A. EpyaAsia

H kataoKeun 1 €MIOKEUR NAEKTPOVIKWY KUKAWMATWY KOl CUOKEU-
wv, 181aiTepa 6TV XPNOIUOTTOIOUVTAI TUTTWHEVA KUKAWUATA, TTOPOU-
0164gel DUOKOAIEG yIaTi TO TUTTWHEVO KUKAWMA gival euaioBnTo Kal PTro-
PEi VO KATOOTPAPEI av dEV XPNOIUOTIOINCOUME Ta KATAAANAQ gpyaAcia.

ATtrapaitnto epyaleio yia va
AQOIPECOUME €va XOAOOUE-
VO €£ApTNUA XWPIG va KaTa-
OTPEWOUNE TO TUTTWHEVO KU-
KAwpa ) 1o eEApTNUA gival o
atmoppoPNTAPAS N avTAida.
To oxnua 1.1 deixvel €vav
TETOIO aTTOPPOPNTAPA  TTOU
gival amapaitntog yia K&be
epyaoTnplo. Baoikd etmmiong
ePYaAgio eival TO NAEKTPIKO
KOAANTAPI TTOU XPNOIKOTTOI-
€iTal yla TIG OUYKOAANCEIG Kal
OTTOOUYKOAANCEIG OTa nAg-
KTPOVIKA KUKAwaTa. To oxn-
pa 1.1 deiyxvel TETOIa KOAANTA-
pIa TTOU XPNOIMOTTOIOUE.
2Ta TTapaTTavw PaCIKA €p-
yoAgia TTpéTTel va TTpooBé-
ooude Ta Ouvrnon epyaAcia
XEIPOG, OTTWG TTévod, PUTO-
TOiumoOo, TAAYIOTOIUTTIOA,
MTTPOCENA, KOQTEG, ATTOYU-
MVWTEG KaAwdiwv, katoafi-
O1a d10QOpwV TUTTWV. AUTa
gival yepikd epyaleia atrapai-
TNTA OTOV NAEKTPOVIKO TTOU
Syiipa 1.1 Ba cuoThvaue og KaBe Pabn-
KoAAntrpia kar arroppo@ntipes Tﬁ TTOU GTTO(de I0€ V' aKOAOU-
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Bnoel autd 10 KAGd0o. To oxAua 1.2 deixvel hia TOGvTa epyaAgiwv KOTAA-
ANAN yia NAEKTPOVIKOUG.

Zxnua 1.2
Todvra epyalgiwv

B. MikpoiUAika ouvdéoswv — KaAwdia

Mépa a1md 1O TTAPATIAVW EPYAAELIQ, VI TNV KATAOKEUN KAl JEAETN TwV
NAEKTPOVIKWYV aoKNoewVv Ba xpelacBouv kal diIdpopa PIKPOUAIKA Kal Ka-
Awdia. 210 guTTOPI0, UTTAPXEI HEYAAN TToIKIAia aTTd Ta UAIKG auTd, ue dla-
QPOPETIKA XAPAKTNPIOTIKA WG TTPOG TNV TTOIOTNTA Kal TIG ETTIOOCEIC.

Zxnua 1.3
MikpoUAika
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M.x. Tpétel va diabéToue PTTavAaveg, KPOKOJEIAGKIA, UTTOPVEG, OKPO-
0€KTEG, BUOPATA yIa TN HETAQOPA TOU GNUATOG Kal KAAWDIA HovOKAwva
yia TIG ouvoéoelg, MTpéavT PuTmopvT Kabwg Kai KaAwdia yia TTapoxn Td-
ong at1rd 10 TPOPOOOTIKG K.ATT. To oxnua 1.3 deixvel hia TTOIKIAIG TETOIWV
MIKPOUAIKWV.

I. To koAAnrnpi

AvaAoya pe TIG OUYKOAANAOEIG TTOU TTPETTEI VO KAVOUUE, TTPETTEI VA €XOU-
ME Kal TO avTioToIxo KOAANTAPL. T1.X. yIa CUYKOAANGN XOVOPWYV aywywyv A
OUYKOAANON 0€ 000i OUOKEUNG 1 O TUTTWHEVO KUKAWWPA PE PeyGAo TTa-
X0G XOAKOU ] CUYKOAANCN TUTTWHEVOU KUKAWMATOG JE BUPAKa TTPETTEI Va
XpPnoiyoTTroIinBei KOAANTAPI Ye XovOpr MUTN Kal JEYAAN 10XU. Na OUYKOAAR-
o€Ig TpavdioTop, OAOKANPWHEVWY, OTTAOU TUTTWHEVOU K.ATT. XPNOIYOTTOI-
oupe KOANTAPI oAiywy Batt (T1.X. 15-30W) pe ATt} puTn, ouvnBwg atrd
KAOMIO yIa va PNV 0&eIdwvovTal EUKOAQ.

MepIkEG QOPEG XPNOIUOTTOIOUVTAI Kal Ta auTopaTa KOAANTApIa. ‘Exouv
oxAua TMOoToAIOU Kal oTn B€on TNG oKavdAaANng UTTAPXEl O BIAKATITNG TToU
MOAIG TOV TTATAOEI O XEIPIOTAG CEOTAIVETAI QUTOPATA N PUTHN. 'EXEI TO TTAEO-
VEKTNUA OTI N JUTN Tou BeppaiveTal apéowg aAAG dev XpNOIKOTIOIEITAl YIa
AETTTEG NAEKTPOVIKEG KOAANOEIG, 10iWG atTd TEXVIKOUG XWPIG TTEipa, yiaTi
gival duvaTto va KATtaoTpa@ouV Ta GAPTANATA TTOU BEAOUNE VO OUYKOAAT)-
OOUJE.

2Tn Brounxavia xpnoIKMOTTOIOUV EI8IKA AUTOUATO WTTAVIO GUYKOAAACEWV.
AuTR n TEXVIKA avaTiTUXONKe PETA TN XPAON TWV TUTTWHEVWY KUKAWUA-
TwV. H ouykOAANon Twv €6apTNUATWY YiveTal HECQ G€ PTTAVIO TTOU QTTO-
TeAeiTal atrd Alwpévn kKOAAnon 60/40 dnA. 60% kaAdi kar 40% pOAuBdo,
a@ou BERaia TTAAI auTOpaTa TTPIV TTEPACEI TO TUTTWHEVO HE Ta EQPTANOTA
KaBapiovTal o1 eTPAVEIEG TOU PE €I0IKO UYPO KaBapIoHOoU.

21NV ayopd CHPEPA UTTAPXEI HEYAAN TTOIKIAIO KOAANTNPIWYV KAl 0€ dIAPO-
PEG TTOIOTNTEG.

A. KoAAnon (uAiko)

H KOAAnon atroteAcital atrd kpdua PoAuRdou 40% Kkal KaooiTEPOU (Ka-
Adi) 60%. ‘Exel Tn HOP®A CUPUATOG KOI OTO KEVTPO EXEI MIA AETTTA TPUTTO
oTnNV oTToia UTTApxEl €I0IKA pNTivn | KOAOPWVIO. H KOAANGN TTPOCPEPETAI
Kal auTr) o€ BIAYOPEG TTOIGTNTEG KAl TO CUPHA TNG O€ dIApopa TTaxn, JE MIa
I TTEPIOOOTEPEG TPUTTEG TTOU PEPOUV KABAPIOTIKO UYPO.
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Mpétrel va TTOUHE TTWG AUTEG OI TPUTTEG BEV €ival SIOKPITEG JE TO PATI KAl
XPEIACeTAI HEYEBUVTIKOG PAKOG yIa va TIG doUuE. EAv n kGAAnon dev @TdoEl
oTnVv KatdAAnAn Beppokpacia TAENG, To KpAua TNG KOAANGNG TMZEl XwpPig
VO OTEPEOTTOINOET OUOIOPOPPA KAl OXNUATICEI KOUOTAAAOUG TTOU €XOUV OTE-
AN NAeKTPIKA €TTOQN Kal dnuioupyolv avwuaAies. ‘ETol, yia pia cwoTn
OUYKOAANGON, TO0 KOAANTAPI TTPETTEl va £XeEl KATAAANAN Ogpuokpacia
KOl VO TO OQVOUME APKETO XpOVo woTe N KOAAnon va Bpddel, va
aTTAWVEI Kal VA YiveTal Agia kol YyUaAIOTEPR.

O1 atmrokoAANOE€IG TTPETTEN va YivovTal, 10iWg OTA TUTTWHEVO KUKAWUATA,
ME TN BonBeia Tou atroppo@nTARPA. AUTOG aTToTEAEITAI ATTO PUTN ATTO UAI-
KO TTOU BEV KaiyeTaI KAl OTO KEVTPO TNG £XEl MIa TpUTTa. MEOO OTO KUPIWG
OWHa TOU atroppo@nThpa KIvEiTal Eva €UBoAo TTou oTTAiel ue Tn BonBeia
evog eAatnpiou kal Asitoupyei oav pia TpOPTTa. AuTr, Y€ TNV TTiEcn Tou
avTixeIpd pag utraivel oe dpAcon Kal ammoppoPd TNV KOAAnon atrd 1o on-
MEio TTou BEAOUPE va OTTOCUYKOAA|GOULE.

TEAOG, TTPETTEI VA TTOUNE TTWG JE TNV KATAOKEU NAEKTPOVIKWV £E0PTNUE-
TwV €I0IKoU TUTTOU, OTTWG TT.X. Ta SMD (TexvoAoyia eEapTnUATWY ETTIPA-
velokAg oTApIgNS - Surface Mounted Devices) A TNV EUQAVION TwV TTOA-
AQTTAWV TUTTWHEVWY, EXOUV avaTITUXBEi TTOAUTTAOKO pnXavAPOTa yid TIG
OUYKOAANGEIG KAl GTTOKOAAATEIG yIa OAES TIG AVAYKEG TNG TEXVOAOYIAG.
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EPFAZTHPIAKH AZKHZH ZYITKOAHZEQN

216X0I1 TG AOKNONG:
ExudBnon NG xprong Tou KOAANTNPIOU yIa 0WOTEG KOAANCEIG KaBWG Kal
TOU ATTOPPOPNTAPA YIa OTTOKOAANACEIG.

MPAKTIKO MEPOZ
OPI'ANA KAI YAIKA

KoAAntrp1 25W, koAAntAp1 100W, atroppo@nTtripag, kOAAnon 60/40,
TUTTWHEVO KUKAWWQ, eEapThPaTa, KAAWdIa ouvdeong

MOPEIA EPFAZIAZ

1.K&voupe cuykoANAoEIG BUO 1) Kal TTEPICOOTEPWYV AYWYWYV HETAEU TOUG.

2.MNaipvouyue pia TTAGKETO TUTTWPEVOU KOl TOTTOBETOUWE EEQPTAMATA OTA
OTTOI0 KAVOUNE OUYKOAANGON Kal aTTOKOAANCHN HE TO KOAANTAPI Kal TOV
aTropPOPNTAPA TOU EpyacTnpiou.

3.TotroBeToUue TpavlioTop 1 BAcn oAokAnpwpuévou oTnv TTAAKETA. Kd-
VOUUE GUYKOAANON JE TO KOAANTHPI KOl aTTOKOAANCN JE T BorBegia Tou
aTmoppPOPNTAHPQ.

4. EmravalauBavoue TG epyaaieg Twv epwTAcewy 1,2, 3, uéxpl va TTeTU-
XOUME TTOAU KOAEG GUYKOANAOEIG.

TMPOXOXH : Ta e€aptAuata f n TTAAKETA OTTOU YivovTal GUYKOAAACEIG TTPE-
TTEl VA €ival OTEPEWMPEVA Kal VO U PJETaKIVOUvTal. ETTiong, To
XEPI TTOU KPATAWPE TO KOANTAPI TTPETTEN va ival aTTOAUTA OTA-
Bep0. MNa va 1o TTETUXOUHE auTO, TTPETTEI O AYKWVAG TOU XEPIOU
ME TO OTTOI0 KPATAUE TO KOAANTHPI VO AKOUUTTAEI OUVEXEID -
60N WP KAVOUUE OUYKOAANOEIG - OTOV TTAYKO £pyaciag Hag.
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BAZIKEZ 2YZKEYEZ METPHZEQN KAI EAEMXQN
OEQPHTIKO MEPOZ

A. Tpogodortikd

MoAAG nAekTpovikd epyaoTipia diaBéTouv TTAYKOUG, €10IKA KATOOKEUQ-
OMEVOUG PE BUVATOTNTEG TTOU KAAUTITOUV OAEG OXEDOV TIG AVAYKEG YIA TIG
NAEKTPOVIKEG EPYACTNPIAKEG AOKACEIG, ATTd TNV AtToywn TNG TPOPodOTN-
ong Toug ue dlagopeg Tacelg AC kal DC k.ATT. AlaBétouv dnAadr) ouve-
xN 1édan (DC), puBuidduevn 0-30 péxpr 1A, 1don evaldacaoouevn (AC)
puBuICouevn 220V, otaBepn evaAAacood-
pevn taon 6,3V AC, peyadewvo KTA. Eivai
WOTOCO TTOAU XPOIYO TO EPYOCTAPIO VA
O100£Tel Kal éva aveEdpTnTo TTANPEG @O-
PNTO TPOYODOTIKO HE TTOAAEG duvaToTNn-
T€G. 'Eva TETOIO TPOQYODOTIKO €IKOVIETAI
oTo oy. 1.1.

2’ auto TO TPOPODBOTIKO dIaTIBETAI GUVE-
XNG pudbpIlduevn Tdon 0-6V, peupa 0-5A,
Tdon + 0-25V/0-1A, diaTtibetal d¢ Kal €v-
CWHATWHEVO BOATOUETPO KAl AUTTEPOUE-
TpO, KaBwg kai TTNyn T1adong 0,3V AC.

Zxnua 1.1
Tpo@podorikd

B. MoAuperpa

To TTOANUMETPO, UTTOPOUNE va TTOUME OTI €ival TO TTPWTO KAl ATTOPAITNTO
Opyavo Tou NAeKTpovikou. Me auTd PeTpApE TA-
O€IG OUVEXEIG KAl EVOANQCOOUEVEG, PEUUATA KO-
Bwg kal avTioTdoelg. Ta TTOAUPETPpa XwpilovTal
0¢ o€ BUO0 KATNyopies: Ta ATTAG TTOAUMETPA KaIl TO
NAEKTPOVIKA.

1. AmAS moAuueTpo
To ox. 1.2 &eixvel éva @opnTO TTOAUPETPO HE TIG
TTAOPOKATW dUVATOTNTEG HETPIOEWV:

® oguvexng taon (DC)300mV - 1 kV og OKTW Syripa 1.2
KAIMOKEG ATTAG TTOAULETPO
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® gevaAAaooopevn taon (AC) 1,5V - 1,5Kv o€ €TTTd KAIPJOKEG
® guvexég peupa (DC) 30pA - 3A o€ £€1 KAiJaKES
® UETPNON AVTIOTACEWY O€ TEOTEPIG KAIHaKeS atTd Qx1 péxpr Qx1kQ

2. AmAS wneiakd moAUuETPO

To ox. 1.3 deixvel éva eopnTo WnIokd TTOAUUETPO, ATTO TA TTOAAG TTOU
KUKAOQopoUV oApepa atnv ayopd. ‘Exouv ki autd
METAYWYOUG/ SIAKOTITEG YIO TNV ETTIAOYN TNG ETTI-
BupunTAG KAipakag Kai n avayvwaon TnG HETpNong
yivetal a1’ euBeiag apiOunTika. O1 HETPRAOEIG HE
Ta Opyava auTd yivovTal e HEYOAUTEPN AKPI-
Bela, yiati €xouv peydAn avtioTaon €100d0U.
Ooo mepiococoTepa wyneia diabéTouv, 1600
MeEYaAUTeEPN oKpiBela €xouv Ol PETPROEIG
TOuG. XpelddeTal peydAn TTpoooxn oTn
ouvdeaH] TOUG OTO KUKAWWA yiaTi TTOAU
€UKOAQ UTTOPOUV va TEBOUV €KTOG AEl-
Toupyiag. Etriong, dev emokeuddovTal

€UKOAQ.

Emdodoeig
V) DC — 100uV - 1000V
V)AC— 100V - 750V
Zxnua 1.3 A) DC — 0,1 |JA - 10A
ATTAG wn@iakS TTOAUUETPO AC— 0’1 U A - 10A

3. HAektpovika moAduetpa

Ta 6pyava auTtd diaBEéTouv PeYAAn ECWTEPIKI AVTIOTAON KAl ETTOPEVWIG
MTTOPOUME VO PETPAME PE TTOAU peyAAn akpifela. H avtioTtaon eicédou
gival TG T1agng Twv 10MQ. To o). 1.4 deixvel pwToypagia evog NAEKTPO-

VIKOU TTOAUMETPOU [E dUVATOTNTES PETPNONG:

® DC tdon amo 0,3V péxpr 1000V, o€ OKTW KAIMOKEG
+ 3% aTo Tépua TNG KAipakag kar R =10 MQ
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® AC 1aon atmo 0,3V péxpr 1000/V/IRMS og OKTW
KAipOKEG

® ATrokpion ouxvoTntag 20Hz - 3 MHz oTig KAipa-
keg 1V-1000V

®* DC & AC peUpa 0,03 - 300 mA o€ oKTw KAIJAKEG

® 1don Tpogodoaciag AC 100 - 240V / 50 - 60 Hz

* Mmartapia 1,5V

4. Yneiakd NAEKTPOVIKO TTOAUUETPO Sxriua 1.4
HAEKTPOVIKO TTOAULIETPO

To ox. 1.5 d¢cixvel éva ouyxpovo Yn@iako nAe-
KTPOVIKO TTOAUUETPO PE YN@IOKH EVOEIEN KAl HETPA-
€1 DCV, ACV, DCA, ACA, Q, ot €¢I KAipaKeg pe Ta €EAG XAPAKTNPIOTIKA:

®* DC & AC taon a6 0,2-1000V oe
TTEVTE KAIJAKEG

®* DC & AC pedpa 2mA - 2A o 1é0-
OEPIG OKAAEG

® Avrtiotaon 0,2Q péxpr 20 MQ oe
OKTW OKAAEG

® Akpifela OTIC HETPATEIG TTEPITTOU
2% péxpr £4%

® AlooTdoeig 160 x 50 x 122 mm

® Bd&pog 500 gr

Zxnua 1.5
. MiAAiIBoATopeTpa AC Yneiak6 NAEKTOOVIKS TTOAULETPO

‘Eva dANo 6pyavo TTou TTPETTEN va BIOBETEN éva NAEKTPOVIKO EPYOCTAPIO,
otav, ekTOG TIG PETPRoEIg pIKPRG AC Tdong, oTabung Twv mV, xpeidletal va
METPrioouUpE Kal evioxuon o€ Db, gival To JIANIBOATOUETPO. To TTAEOVEKTNUA
TOU opydvou auTou gival Tl N ouXVOTNTA TWV TACEWV TTOU PETPAEI UTTOPET
va eTacel hExpl kal 1 MHz. 210 ZX. 1.6 deixvoupe Eva TEToIo Opyavo Tou
TUTTOU TTOU £XOUV OTn OIA0£0T TOUG OXEDOV OAQ T EPYACTHPIC.
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ZHMEIQZXH: Ta 1don €¢6dou upéxpr 1V AC,
TO 6pyavo auTd UTTOPEI va Xpn-
OIJOTTOINBEI KOl AV TTPOEVIOYU-
™G. To @opTio TTou Ba cuvdebEi
oTnv ££000 TTPETTEI VO €XEI OUV-
0€Tn avtioTaon peyaAuTtepn Ao
10kQ kal auTtd yia va KPATAOEI
TNV TTAPOAPOPPWOn €EOdoOU o€
XOUNAR oTaOuN.

2xnua 1.6
MiAAiBoATSueTpo AC

A. TpavlioTopeTpo

To TpavqioTépETpO cival éva dpyavo
ME TO OTTOIO UTTOPOUNE VO PETPAOOUUE
TN OTATIKA KAl QUVANIKA TIUA Twv TTapa-
MéTPpwV a & B Twv TpavlioTop. YTap-
XOUV TTOAAG oUyXpova TPaVCIOTOUETPA.
‘Eva T1€T1010 O€ixvel To OX. 1.7. MeTpd-
€l TIG €mdO0EIC Twv TpaviioTop PNP,
NPN, FET kabwg kal Twv d16dwv.

Zxnua 1.7
TpavlioTéueTpo

E. levvATpIiEG onUdTWY

O1 yevvATPIEG €ival OUOKEUEG NAEKTPOVIKEG TTOU UTTOPOUV va TTapdyouv
TACEIG NUITOVIKEG, TETPAYWVIKEG A TTPIOVWTEG GE GUXVOTNTA KAl TTAGTOG TTOU
kaBopilovtal atrd To XEIPIOTH.

To epyaoTApIO TTPETTEI VA BIABETEl YEVVATPIEG OKOUCTIKWY CUXVOTATWY
(AF), oTaBepng kal HETARANTAG OUXVOTNTAG, KABWG Kal YEVVATPIEG UWNAWV
ouxvottwy (RF). ETriong n yevvATpIO OKOUCTIKWY OUXVOTATWY PTTOPEI va
gival €iTe AUTOTEANG €ITE CUCOWHATWHUEVN PE TN YEVVATPIO UPNAWY OUXVO-
TATWV.

OAeg o1 yevvnTpleg oruaTtog diabETouv uTToRIBACTEG WOTE Va Bivouv GG
€EOO0U aTTO PEPIKA UIKPOPBOAT UEXPI HEPIKA BOAT, £xouv &€ oTaBEPOTTOINUE-
vn ouxvoTnTa TTou dev YETARAAAETOI OTO XPOVO TTOU YiveTal n HETpNon.
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1. [evvnrpia aKOUOTIKWV CUXVOTHTWV

To oy. 1.8 deixvel TNV TTpdoOWN UIAG YEVVATPIOG AKOUOTIKWY CUXVOTATWV
TToU UTTApPXEl 0€ TTOANG epyacTh)-
pia. O1 apiBuoi TTou cnuelwvovTal
QVTITTPOOWTTEUOUV Ta €EAG:
1.EmAoyéag ouxvotitwy, atmoé
10Hz péxpr TMHz
2.XovOpIKN €TIAOYr] GUXVOTA-
TWV
3.AiokéTTnG ON - OFF
4.EmAoyr nUITOVIKAG 1 TETPA-

YWVIKAG HOPPAG TTAAUOU Syripa 1.8
5.Y'IT050)(F'] yia séwTsler'] dla- levvNTpia aKOUGTIKWY GUXVOTATWY
Slefelolfilefy!

6.PubpuioTig €¢6dou

7.YwnAA ) xaunAn £€€0d0¢ onuartog
8.Y1odoxn yia Totro8£Tnon KaAwdiwv yia TNV £€£0d00 TOU CrUATOG

2. [evvnrpia uynAwv ouxvorniwv

To ox. 1.9 d¢eixvel yia wn-
@iakn HF yevvATpia Ikavn
va KOAUWEI TNV TTEPIOXN aTTO
5Hz péxpr 150MHz, pe Ta
TTAPAKATW TEXVIKA XAPOAKTN-
PIOTIKA:
® TTepIoxr KaAuywng SHz -
150 MHz
* akpiBela £1%
* reploxég LOW 5Hz - 24 Hz
HIGH 14Hz - 150MHz Syiipa 1.9
® XOPOKTNPIOTIKG £106050U TevvATpia uwnAdv ouxvorrTwy
15pF
°® Tpogodoacia 220/50Hz
* Aiaotdoeig 160 x 50 x 122 mm
® Bd&pog 650 gr
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3. Tevvnrpia padiocuyvorniwv

To ox. 1.10 &¢cixvel pia yevvnTpla padloou-
XVOTATWY TTou Trapéxel onuara RF nuitovikd,
adIouopPPWTA 1 dIAPNOPPWHEVA PE ECWTEPIKA
dlapopewon 1 kHz. Me autriv ymropoUpe va gu-
Buypapuicoupe | va eAéyxoupe padloPwViKo
OEKTN.

Zxnua 1.10
evvATpia padiocuxVvoTATWY

2T. NMaApoypdgog

O traApoypda@og ivail To o BACIKO Kal XPACIKNO Opyavo, IKavo yia JeE-
YAAO QACUO PETPAOEWY KOl TTAPATNPACEWY TAXUTATA YETARAAAOUEVWV
NAEKTPIKWY ONUATWV.

2APEpPa uTTApYoUuV TTaAPoypd®ol “dITTAAG SEOUNG” TTOU ATTEIKOVI(OUV
oTnNV 080vN ouyxXPOvwg dUO BIOPOPETIKEG HOPPEG ONUATWY PE ATTOTEAE-
Opa va PTropoUV va cuyKkpiBouv PeTagu Toug Kal va PJeTpnOei n diagopd
@aong. Ymapyxouv TaApoypd@ol “uvAung” TTou PITopouv va diatnpr-
OouVv 0TnVv 0846vn TOUG TV KUPATOPOP®N] VIO APKETO XPOVO, TTaAPoypd-
@OI WNOIOKAG avayvwaong, opnToi TTAAUOYPAPOI TTOU ATTEIKOVICOUV OTNV
0846vn TOUg KAT €UBEiav XapakTNPIOTIKEG TPAVCioTOP Kal AAAOL.

Ta Baoikd oToIXeia AT Ta OTToia ATTOTEALITAI £vaG KOIVOG TTAAPOYPd-
POG €ival Ta TTAPAKATW:

a. Tov KaBodikdé owAnva f Auyvia Kkafodikwv akTivwv (CRT)

B. To CUCTNUA KATAKOPUPOU ATTOKAIoEWG

Y- To oUoTha 0pI1{oVTioUu ATTOKAICEWG

5. T0 TPOPODBOTIKO

€. TN YEVVATPIO TTPIOVWTHG TAO NS Kal
OT. TO KUKAWHATA OKAVOAAIoHOU

O kabodiko¢ owAnvag (CRT)
H kapdid evog maApoypdeou eival o KaBodikdég ocwAnvag, OAa Ta UTro-
AoITTa NAEKTPOVIKG KUKAWWPATA gival BondnTika TNG AsiToupyiag Tou.

AtroTteAeiTal aTro:
® To NAeKTPOVIKO TTUPOROGAO
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® To oUoTNUA NAEKTPOVIKNAG £0TiaoNG TNG 6€0UNG TOU TTUPORGAOU

° ‘Eva cuoTtnua mTAakidiwy yia tnv opidovTia (X) kai Tnv katakopuen (Y)
atrékAion Tng d€oung

® Tnv 086vn — Gvodo aTo AAAO AKPO TOU CWANRva.

To nAekTpovikd TTupodAo atroTeAcital atrd TNV KaBodo (1 OTTwG deix Vel
10 0X. 1.11) TTOU UTTOPEI Va gival éuueong f aueong Bépuavong Kai n
oTToia TTapPAyel TO NAEKTPOVIA.

H kd6o0do¢ tepIBAAAeTal OTTO TO PUBUICTIKO NAEKTPODIO (2) pe duva-
MIKO apvnTIKOTEPO aTTO TNV KAB0OO Kal e TN METABOAN TOUu duvapikou
autoU puBpifoupe Tov apIBUSd Twv NAekTpoviwy, dnA. TN EWTEIVOTNTA
otnv 086vn (INTENSITY). To nAektpddio (3) padi e 10 nAekTpodio (2)
oxnuatifouv ouykAivovta @akéd Kal €0TIAlOUV TNV NAEKTPOVIKA SETUN.
Tnv 1Gon NG avodou (3) yrropoupe va TN heTaBdAoupe Kal va puBuioou-
ME TO TTax0G TNG &éaung, dnA. Tnv eoTiacn (FOCUS). To nAekTpddio (4),
0euTePN Avod0G e BUVAPIKO OKOPN MEYOAUTEPO aTTd TO NAeKTPOdIO (3)
oxnuaTtifouv évav dAAo cuykAivovTa @akod TTou EKTOG TNG TaXUTNTAG TTOU
Oivel oTn 0€0uN TwV NAEKTPOVIWV TNV £0TIAlel TTAVW OTNV 006vn (TEAEU-
Taia avodog) kal oxnuatifeTal pia ewrelv kKnAida. H TeAeuTaia dvodog
(0Bdvn) gival KaTaokeuaouEvn aTrd YUOAi TTAXOUG OPKETWYV XIAIOOTWYV YIa
va emBpaduveTal n OEUTEPOYEVAG EKTTOUTTH. To YUaAi gival eTTIXpIOUEVO
EOWTEPIKA PE POPOPIKG GAaTa Ta OTToia aTTodidouv Qwe oTav disyep-
Bouv atrd TN geyAAn KIVNTIKA evEPYEIa TNG NAEKTPOVIKAG BECUNG.

Zxnua 1.11
Aoun Tou kKabodikoU cwAnva
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Katd tnv £€€080 Tng, n 0€0un atrd TNV TeEAIKH Avodo eaTiaong SIEpxETal
até Ta TTAaKidla opifovTiou Kal Katakdépu@ou atrokAiong (5 kai 6). Oi
MIKPEG QUTEG METOAAIKEG ETTIQAVEIEG TTOU OTAV £QAPPOCBOUV TTAVW TOUG
TdoeIg avaykalouv Tn O€0UN V' attokAivel amd Tnv afovikr Tng TTopeia
avTioToixa opifovTia i katakopu@a. O1 atmmokAioeIg auTEg gival idlEg Kal
oUYXPOVEG UETAEU TOUG TTOU O CUVOUACOUOG TOUG UTTOPET VO KIVAOEI TNV
QwTeIvh KNAida TTou dnuIoupyEi 0 PWOPOPOG CE OTTOIOBATIOTE ONEIO
NG 0086vNng, apkei BERaia va epapuocBoUlv ol KAaTaAANAES yI’ auTd T4-
O€IG. 2TNV TTpOcOYWN TOU TTAAPOYPAPOU UTTAPYXOUV T QvTIoTOIXO KOouBia
Tou ouvhBwg ypagouv: POSITION 7 yia Tnv KaTaképu®n PETAKivnon
ka1 POSITION « yia Tnv opilévTia peTakivnon.

MNa va dieukoAuvBoUV o1 PETPROEIG, TOTTOBETEITAI TTAVW OTO YUOAI TNG
004vng €va dla@aveg TTAACTIKO OIGIPEPEVO OE TETPAYWVIKA €KATOOTA.
Ytrépxel n duvaTtdtnTa QWTICPMOU TWV TETPAYWVWY TNV 084vn Kal To
KouBio auté éxel Tnv évdeign ILLUMINATION.

To nAekTpOVIKO TTUPORBGAO, N Avodog £0TiaoNG Kal Ta TTAGKIOIO ATTOKAI-
oNngG oTeEPEWVOVTal o€ Pia YUdAivn Bdon kail 6Aa padi TotroBsTouvTal pEoa
0’ éva yudAivo KUAIVOPIKO TTepiBAnuUa TTou KAgiveTal agpooTeywg. MeTd
agaipeital o aépag aTmod To ECWTEPIKO PE avTAieG uwnAou Kevou, WoTe V'
a@aipebei To peyaAuTEPO duvaTo TTOO0OTO TNG HAZOG TOU AEPA YIA VO PNV
eMRpaduveTal N dECUN, AAAG KAl va PN KATaoTPEPETAI N KGBodOoG aTrd 10
BoupBapdioud pe BETIKAG 16vVTA.

Zxnua 1.12
Xovopiko di1dypauua maAuoypdpou
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XovOopIko oidypauua

To oxnua 1.12 &¢ixvel €va TTOAU atmmAoTToINUEVO XOVOPIKO BIAYPOUMa
eVOC TTOAPOYPA@ouU. ATTd auTtd £xouv agalpedei Ta TPOPODOTIKA TOU Ka-
B031KoU cwAnva Kal Twv BaBuidwy, KABWG Kal o1 ETTINEPOUG AETITOUEPEIG
OUVOEDEIC QUTWY PETALU TOUG.

H kKupaTtopop@ry TTou BEAOUUE va TTOPATNPHOOUUE | VO UETPHOOUUE
TOTTO0ETEITAI OTNV €i0080 TOU EVIOXUTH KATOKOPUYNG atrokAicews (1),
Kal auTé yiaTi TTOAAEG POPEG Ta ANATA TTOU BEAOUNE VO TTAPATNPACOUNE
€XOUV TTOAU HIKpr) TAon Kal gV PTTopolV va epappocBoulv atr’ subegiag
ota TAakidia. Evioyuel opoidpop@a 6Aa Ta CAPOTA avedpTnTa ATro TN
ouxXvoTNTA TOUG, €ival dnAadn £vag evioXUThG eupeiag {wvng Kal eVIOYUEI
onuarta amé DC péxpr MHz.

Ymapxel avtioToixa £vag AAAoG evioxuTrs (5) TTou gival opIfovTiag aTro-
KAIONG. ZTNV €i00d0 KABe evioXutn utTdpXouv ££aoBevnTéG (SIAKOTITEG
TToAAWYV B€cewv) TTou puBbpifouv TNy evioxuon kGBe Babuidag kai yia yev
Ta KGBeTa €xouv Tnv évdeign VERTICAL GAIN 4 VOLTS/DIV yia 8¢ T1a
op1govTia HORIZONTAL GAIN 4 EXT FIN A maAi VOLTS/DIV.

To TuAua (4) deixvel TN yevvATpIa odpwaong i yevvhTpla BAoEwg Xpo-
VOU TTOU TTaPAVEl Jia TTPIOVWTH KUPATOUOP®N VIO va XpNoIJoTTroinbei ota
TAaKidIa cav Téon yia TNV opIddvTia atrokAion Tng d€ouns. H Xpovikn
OIAPKEIa AUTAG TNG TTPIOVWTAG Tdong puBpuiceTal atod 1o diakoétTn TIME/
DIV (xpovog avda utrodiaipeon) Kal Tpo@odoTei Tnv €i00d0 opIfovTiag
ATTOKAIONG. XTNV ££0D0 TOU EVIOXUTH aUuTOU gP@avifovTal dUO TTPIOVWTEG
Tdoeig pe dlagopd @aong 180° kal TpopodoTolv Ta TTAaKidia opi{ovTiou
aTTOKAIoEWG TOU KABOOIKOU GWAAVA PE ATTOTEAECHA N OEGUN VA PETAKI-
veital opifévTia atod TN pia dkpn NG 086vng otnv AAAN YPOUUIKA.

KukAwpara okavdaAiouou

MNava diatnpnBei n Kupatouop@n oTabepr) oTnv 086vn, Ba TTPETTEI KABE
opIZovTIo ocdpwon va Eekivael aTrd To id1o TTAVTA ONUEIO TOU OAPATOG TTOU
TapaTnEoUEe. AuTO ETTITUYXAVETAI PE TN BOROEIO TWV KUKAWPATWY OKaV-
daAiopou (TRIGGER) wg €€AG: éva pépog TNG TAang TTou B€Aoupe va TTa-
patnPAcoulE 0dnyeiTal 0To KUKAWPA okavdaAiopou (3) kal agou 1o B¢l
o€ Asitoupyia dnuioupyei oTnv ££000 pia BETIKN AETTTA AIXUr TTOU QvTI-
oToIXEi 0 éva TTIAEYUEVO ONUEID TOU GAPATOG TTOU TTaPATNPOUNE. AUuTH N
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AETTTH QIXuN XPNOIYOTIOIEITAI YIa va B€0€l O€
AgIToupyia Tn yevvTpia odpwong.
TéNog, oTnv TTpdooyn KABe TTOApoypd-
(POU UTTAPXOUV Kal AAAQ KouBia TTou TN Xpn-
OI4OTNTA TOUG TTEPIYPAPOUV TA TEXVIKA €Y-
XEIPI®IA TWV KATOOKEUAOTWY KABWG Kal Ol
duo gicodol (Y INPUT 1 CH1 INPUT), tTou
gival n €icod0¢ KATakopupou Kal O6Tav o
TTAAPOYPA®OG gival DITTAAG DECHUNG TO KAVA-
Zxnpa 1.13 At 1 (CH1) kot n X 4 HINPUT 4 CH2 INPUT
TMaAuoypdeog
TTOoU €ival n €icodog opidovTiou 1} €ic0d0¢ yia
10 KavAAl 2 (CH2), étav o TTaApoypda@og gival dITTARG dETUNG.
To oxnua 1.13 deixvel évav TUTTIKO TTAAPOYPAPO KATAAANAO yia TO nAe-
KTPOVIKO EpyacTApPIO.
Mpodkeital yia éva TTaANoypA@o JITTAAG OECUNG TTOU £XEI TA TTAPOAKATW
XOPOKTNPIOTIKA:
® EuvaioBnoia Tou €vioxuTr) Katakopueng atrokAiong 5SmV/DIV pe akpi-
Bela 3%
® EUpog {wvng DC & AC 2Hz -15Hz
® Avtiotaon €i06dou 1 MQ
® YmoBiBaoTng e106dou X1, X10, X100, X1000
® EvioxuTAg opidovtiog 0,2 us - 0,2sec/DIV, o€ 18 TepIoxég
® AlooTdoeig 006vng kaBodikou cwAfva 130mm
® Taon Tpogodoaiag 120-240V/50/60Hz
® Aiaotdoeig 290 x 160 x 375 mm
® Bapog 7,8 kgr

A. Mérpnon raong AC

‘Eva NUITOVIKO Criua €XEl Tn Jop-
¢ Tou oxAuartog 1.14 kal éxel Ta
v mex TTAPOKATW XOPAKTNPIOTIKA:

a. Tdon Vp_p opiCetal n Téon TTou
METPAUE OTOV AgOova TWV TA-

T

oewv ammd Tn BOeTIK KOpPUPNH

Syripa 1.14 TOU NMITOVIKOU ’OT]UGTO$ ME-
Mopen nuitovikou onuarog XPI TNV apvnTIKN KopuPn
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v

V. .. OpiCeTal n 1don ammo 1o Undév Tou Ggova Twv TACEWV PEXPI TN

Mia kopu@r] (BeTIKA | apvnTIKA)

Y. V. N0 &vepyn Ta0on givai n TGoN TTOU JETPOUV Ta BOATOUETPA TNG

0. pe 10 ypduua T oupPBoAidetal n TePiodog TOU NUITOVIKOU CAUATOG
TToU €ival pia TTAAPNG evaAAayn Kai

€. Me TO ypduua f cupPoAileTal n ouxvoTNTa TOU NUITOVIKOU GHGTOG,

ONA. Tooeg TTAAPEIG EVOAANQYEG KAVEI TO OHHO OTO BEUTEPOAETTTO.

ATT6 Ta TTAPATTAVW PEYEBN UTTOPOUUE VA UETPAOOUUE E TO TTAAPOYPAPO

Voo Viao TTepiodo T, ouvdéovTal Oe Ta PEYEDN auTd PETALU TOUG WG EENG:
V V. 1 1
V :ﬁ ’ V =ﬁ 3 T ==, f ==,
max rms 2\/5 f T

Ma va perpriooupe pia taon AC pe Tov TTAAUOYPAQPO TTPETTEI VO £QApP-
HOOOUWE TN TACT TTOU BEAOUE VO PETPIOOUNE OTNV €000 TOU £VOG Ka-
vaAiou. O d1akoTITNG €100d0uU TTPETTEl va gival atn Béon AC. PuBpiloupe
TOV TTOAPOYPAPO WOTE va £XOUPE OTaBePr KupaTtouop®r). To ecwTePIKO
TTOTEVOIOUETPO TOoU BIakOTITN VOLTS/DIV Ba 1rpéTtrel va gival KAEIOTS 0T
Béon CAL. PuBuifoupe pe 10 pubpioTikd POSITION Tnv KupaTopop®n
£T01 WOTE Mia TOUAAGXIOTOV KOPUPH VA EQATITETAI JE TOV KATAKOPUQPO GEO-
va. MeTpdue Ta TETPAYWVA ATTO KOpU®n o€ kKopu®r. Tov apiBud autdv
TOoV TTOAAATTAQCIGZOUpE PE TOV AplBPo TTou deixvel o dlakoTTng VOLTS/
DIV tou KavaAioU TTou ouvOEBNKE TO Grjua TTOU BEAOUUE va PETPIOOULE.
H 1don autn givai n Tdon atmmé kopu@r o€ kopun (peak to peak). H evep-
YOG TIMA TNG TAONG AUuTAG utToAoyideTal atrd Tn oxEon:

v —Vp'

rmszz\/g'

B. Mérpnon raong DC

MNa va perpricoupe DC 1aon, Twpa o SIoKOTITNG EI0000U TTPETTEI VA TO-
moBeTnNOci 01N B€0n GND kai pe 10 dlakdTTN POSITION puBpuifoupe Tn
Béon Tng déoung va BpiokeTal oTn Héon TNG 066vNnG.

2UVvOEOUE TNV TTPOG PETPNON TAON O€ éva KAVAAL. Av O BIOKOTITNG El-
o6dou ToTroBeTNBei 0Tn B€on DC, n déo0un PETAKIVEITAI TTPOG TA TTAVW
yia BeTIKr} Tdon A TTPOG Ta KATW Yia apvnTikr Tdon. H DC 1don 167¢€ €ival
0 apIBUOG TwV TETPAYWVWYV TTOU Ba ekTpaTrei n d€oun Tou TTaApoypd-
@ou eTTi TNV €vdeIEn Tou avTioToixou O1akoTTn VOLTS/DIV (To e0WwTEpIKG
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TTOTEVOIONETPO TOU SIakOTITN VOLTS/DIV 1dAI TTpéTTel va BpiokeTal oTn
B8éon CAL dnA. KA&IOTO).

MMPOXOXH: Av xpnaolyoTtroloUpe TTpopTT (probe) kai gival otn 6éon 10:1,
107€ N Tdon DC n AC mrpémrel va ToAAatTAaciacBei pe 1o 10.

. YmoAoyiouog rn¢ ouxvornrag

H ouxvotnta evog onuatog pTropei va Ppedei atmd Tnv TTepiodo auu-
Qwva pe Tn oxéon f = 1/T. H 1don Tng otroiag BEAOUUE va PETPOOUNE
TN ouxvoTNTA, OUVOEETAI OTO £va KavAAl Tou TTaApoypdagou. PuBuidoupe
TOV TTAAPOYPAPO WATE va £XOUHE KaBapr Kal oTaBepr) KUPATOPOP®N
oTnVv 086vn. To eoWTEPIKO TTOTEVOIOUETPO Tou diakoTTn SWEEP TIME/-
DIV mpémel va eival TeAeiwg de€id, dnA. kAeioTd otn 6éon CAL. PuBui-
Coupe katd T€Tolo TPOTTO TO dlakéTTn SWEEP TIME/DIV woTte va €xou-
ME OUO TTANPEIS EVOAAaAYEC TNG TAONG.

Me 10 puBpioTIKO POSITION TOTTO0€£TOUME TNV KUPATOUOP®NA £TO1 WWOTE
0l ETTAVW KOPU®PEG A 01 KATW va €QATITOVTAI 0TNV OPIZOVTIA YPOUMA TNG
006vng o6Twg d¢ixvel T0 oxAua 1.15.

Zxnua 1.15

H 1repiodog TG evaAAaooduevng Tdong eival o apiBudg Twv TETPAYW-
vwyv aTrd pia kopuen otnv dITTAavi TnG (X MEXP! W) €TTi TNV €vBEIEN TOU
olakéTTn SWEEP TIME/DIV. T.X. n TTEpiodog TnG TdoNg ToU OXNHATOG,
av o diakétmTng SWEEP TIME/DIV d¢gixvel 5ms Ba eival T= 2(teTpdywva
atd X MEXP! W) X 5ms =10ms 4 T = 10x10%sec =10°sec. H ouxvotnta
Ba cival:

f=1/T =10°Hz = 100000Hz.
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A. Mérpnon diapopdg edaong

‘Exoupe dUo0 oApaTa Tng idlag ouxvotnTag Kal BEAoupe va Bpoupue TN
dlapopd @aong Tous. Epyalduacte wg €ENG: TO £va CHPA eQapuOCeTal
oTO £€va KavAaAl Tou TToApoypd@ou. Pubpifouue Tov TTAAPOYPAQO WOTE
va €X0OUNE oTaBePN Kal Kabapn eIkOva oTnv 080vn Kal e Tn BorBeia Tou
puBuioTikoU POSITION toTT08€TOUME TNV KUPATOMOP®N £TC1 LWWOTE Ol KO-
PUPEG VA EQATTITOVTAI OTNV OPICOVTIA KEVTPIKA BaBuoAoynUEVn YPOaUUNA
NG 086vnG. Mia Kopu®r JAAIOTO TTPETTEI VO EQATITETAI OTO ONEIO TTOU
dlaoTaupPWVOoVTal N KABETN KEVTPIKN ME TNV 0pIfOVTIA KEVTPIKA YPOUMA,
OTTWG oTo oXfpa 1.16.

Zxnua 1.16

MeTpdue TNV amméoTaon o€ TETPAYWVA PETAEU dUO dIadOXIKWY KOPU-
QPWV TNG KULMOTOPOP®NAG Kal ETTEIDN YVWPICOUME OTI Yia TTARPEN evaAlayn
yivetar og 360°, utrohoyidoupe TTOOEG POIPEG AVTIOTOIXOUV OE éva Te-
TPAywvo, diaipwvTag TIg 360° pe Tov apIBPO TWV TETPAYWVWY, TT.X. OTO
onua amd X uéxpl W éxouue 4 teTpdywva dpa 360°/4 = 90°. AnA. 10
KABe TETPAYWVO avTioTolxei o€ 90°.

Zuvoéoupe Twpa oTo OeUTEPO KavaAl (CH 2) To dAAo orjua Kai Ye 1o
puBuioTiké POSITION pévo (xwpig va treipaxBei o diakémtng SWEEP
TIME/DIV) puBuifoupe Tn 0€UTEPN KUPOTOPOP®I TOU CAUOTOS MEXPI Va
TOoTT0BeTNBEI OTO 010 UWOoC. MeTpdue TwpPa TNV ATTOCTACN METAEU piag
KOPUPNG TNG TTPWTNG KUPATOPOP®NS Kal TNG TTPWTNG AUECWGS OeEId KO-
PUPNG TNG GAANG (X péxpl Q). H améoTtacn auth avTiTpoowTTEUEl TN
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dlapopd eaong Twyv dUo onudtwy. 210 oxnua 1.17, n amdéoTtacn auTh
gival 1 TeETpaywvo Kal eTTEIdN KABE TETPAYWVO, OTTWG UTTOAOYIoONKE TTpOo-
nyoupévwg, avtiatoixei ae 90°, n diagopd eaong civar 90° x 1 = 90°.

Me Tov TPOTTO TTOU UTTOdEICaUE TTAPATIAVW YIA TN METPNON TNG OUXVO-
TNTOG YiveTal @avepod OTI TTPETTEI va JIaBETOUE TTAAPOYPAPo OITTARG O¢-
ouNnG. Mg TaApoypd@o atTrAng d€oung, N HETPNON TNG dIAPOPAS PAONG
yivetal ye Ao TpoTTo 1} pe oxrpata Aicalou (LISSAJOUS), dnA. pe ou-
yKpIon TNG uTté péTpnon avayvwong JeE Jia yvwaoTr.
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EPFAZTHPIAKH AZKH:H 1

Baoikég OUOKEUEG HETPHOEWV

Z16X0I1 TG AOKNONG:
H ekud6non rou maAuoypd@ou Kai 1NS YeEVVATPIAS onudTtwy, n xpnon
TOUC YIQ LETPNOEIS EVAAAATOOUEVWY ONUATWY BIAQOPETIKAS TAONS Kai

TEPIOOOU, O UTTOAOYIOUOC TWV UEYEBWV Vp_p, vV ,V

T f.

rms’ " max’

MPAKTIKO MEPOZ

OPrANA KAI YAIKA

MaApoypd@og dITTAAG &E0UNG, avaAoyIKN YEVVATPIA

NOPEIA EPTAZIAZ

1.

Na d08oUv ammd Tov Kabnynth tou pabAuaTog ta BIBAia pe Ta Te-
XVIKQ XOPAKTNPIOTIKA TNG YEVVATPIOG KAl TOU TTaAuoypd@ou Kal va
avayvwpioBouv pe Tpooox OAd Ta KOUUTTIG TnNG TTpOooWng Twv
dUo opydvwv.

. PuBuifoupe T yevvATpia otoug 1000Hz (orjpa nUITOVIKO) Kal YE TO

KOUMTTi TToU puBuiCel Tnv £€€000 TOU CANATOG O¢ Pia péon Béon Tn
OuvOEoUE OTNV €i0000 TOU €vVOG KaVAAIOU Tou TTOAPOYPAQPOU, TT.X.
otnv CH1 1 otnv €icodo kataképupwy, av o TTaAPoypagog ival
Miag déoung.

. Ta puBuIOTIKA TOU TTaApoypda@ou TTou pubuidouv Tnv évraon Tng o¢-

oung (INTENSITY), Tnv eotiaon (FOCUS), Tnv ekTpOTTH TNG dE0UNG
katakopupa kal opifovtia (POSITION) trpétrel va gival 0To KEVTPO

NG d100POUNAG TOUG.

. Avoiyoupe Toug diakoTTeg ON-OFF TnG yevvATPIOG KAl TOU TTAAHO-

ypdgou. Oa TpéTrel aTnv 086vn va eu@aviobei TO NUITOVIKO Crua
1000Hz Tng yevvATpIOG.

. PuBuicoupe Toug diokdTITEG TOU TTaAPoypdgpou SWEEP TIME/DIV,

VOLTS/DIV €101 WoTe va TTApounE oTnyv 08ovn uia otabepn Kuua-
TOHOPON.

. 2Xed1dloupe TNV Kupatopopn o€ Aagoveg PBabuoAoynuévoug Kai

TTPOCdIOPI(OUNE TA XAPAKTNPIOTIKA Vo Vina KaI T TOU NUITOVIKOU
auToU ONMOTOG.
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o N

10.

11.

12.

. MeTpdpe Tnv 1G0N Vp_p KaBwg kai Tnv Trepiodo T.
. YTroAoyiCoupue TNV 1éon V
. H epyaoia Twv epwtAccwv 4, 5, 6, 7 kai 8 eTTavalauBaveTal atro ka0e

rus KABWG Kai Tn auxvornTa f.

éva pabntr XwpIoTd yia KaAUTEPN KATtavonon Kal €E0IKEIWON PE TN
XpAon Twv opydvwy, agou TTpWwTa pubuicoupe T ouxvotnTa TNG
YeVVNTPIOG o€ AAAN B€on.

ATTOOUVOEOUNE TN YEVVATPIA ATTO TNV €i0080 TOU TTAAPOYPAPOU Kal
Tov puBpifoupe yia pétpnon taong DC.

2UVOEOUE TOV TTOAPOYPAPO OTO TPOPODOTIKO TTOU PAG SivETAl KAl [E-
Tpdue DC 1d0n BETIKA KOl apvNTIKN IO TPEIG TTEPITITWOEIG KAl o€ BIa-
QOPETIKEG BEoeIg Twv dlakoTTTwy VOLTS/DIV.

"pG@oupe TIG TTAPATNPACEIS KAl TO CUUTTEPACHATA Pag atrd Tnv TTa-
paTTavVW E£pyaaia.

EPQTHXEIZ

® [Nolo €ival TO TTAEOVEKTNUA TTOU £XEI O TTAAUOYPAPOG O OXEON HE TO
NAEKTPOVIKO TTOAUMETPO;

® MtmopoUue Pe TOV TTAAPOYPAQPO va PETPHOOUME KAT gubciav evepyn
Tdon;

® [olo KoupTri TOU TTaApoYpPAa@ou pubuilel TNV QWTEIVA EVTAGN TOU iXVOUG
Kl TT010 TN TTEPiI0dS Tou;

® [lolo KouuTTi puBuiCel TNV €0TiOON TOU iXVOUG KaI TTOIO TNV €ViOXUOT
TOU;
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EPFAZTHPIAKH AZKHEH 2

Mvakida reipapdtwyv Mirpéavt utropvt (Bread board)

Z16X0I1 TG AOKNONG:

H ekud6naon kai xpnon tng mvakidoag meEIpauaTwy uimpéavt umropvr (bread
board), n xpnon ¢ o€ ammAd nAekTpIKé KUKAwa aTo orroio Ba cuvdsbouv
YEWWNTPIA Kal TTAALOYPAQPOC VIO UETPNOEIC KAl EAsyx 0 £€apTNUATWY.

OEQPHTIKO MEPOZ

A. Mmrpéavt ptropvt (bread board)

To ptTp€avT PTTOPVT €ival pia TTapa TTOAU XPAOIUN TTAAKETA OTOUG NAE-
KTPOVIKOUG, YIOTi TOUg divel TN duvaTtOTNTA VA KATAOKEUAOOUV £Va nAe-
KTPOVIKO KUKAWHA XWPIg va xpelaoBei va yivouv o1 KOANOEIG Twv eEap-
TNUATWY. EmMITPETTEI TN 0UVOEDN | ATTOOUVOEDH EEAPTNHATWY XWPIG KOTTO
Kal OIEUKOAUVEI OTNV ATTOKTNON ONUAVTIKNAG EUTTEIPIOG OTNV KATOOKEUN
KUKAWMPATWY Kal XwpPIig TOV KivOUVO va KATaoTpa@oUV Ta €apTAHATA OTN
OIGPKEIO KAOTAOKEURG PE TOV ouvrOn TpOTTo (KOAANOEIG, ATTOKOAANOEIG
egaptnudTtwy). 'ETol, €ival 18avik yia eKTTAIBEUTIKOUG 1} €PEUVNTIKOUG
okoTTroug, yiaTi divel oTo Hadnth TN xapd oTtn dIGPKEIA TOU £pyacTnpPiou
VO KOTAOKEUAOEI KAl va JEAETAOEI Jia OTTOIOOATTIOTE NAEKTPOVIKH doknaon.

To KOOTOG €ival TTOAU PIKPO AV TO CUYKPIVEI KAVEIG PE ETOINEG KATAOKEU-
£C KUKAWPATWYV Kal 6TaV OUVUTTOAOYIOOUNE TNV EKTTAIOEUTIKA Tou agia.

O1 Tux6V KOAWBIWOEIG Kal Ta €EAPTAMATA TOU KUKAWMPATOG TOTTOBETOU-
VTal OTIG TPUTTEG TOU MTTp€avT PTTOPVT KOl CUYKPATOUVTAI PE WIKPA €AG-
opata. To oxAua 2.1 deixvel pia Té€toia TTAAKETA OTTOU 01 TPUTTEG KABE
mevT@dag Tmou eival o K&GBeTn didTagn eival BpaxukukAwpéveg. 'ETol, yi-
vETAI EUKOAD avTIANTITO OTI 0€ KABE TTeEVTAdA UTTOPOUNE VO OUVOECOUE
TTEVTE AKPOOEKTEG €EAPTNUATWY. AV Ol AVAYKEG PAG Eival JEYAAUTEPEG,
TOTE BPAXUKUKAWVOUUE e gUpUa Kal pia dITTAavr) TTevTada.

ETTavw Kal KATW atTo TIG TTEVTADEG UTTAPXOUV dUO OPICOVTIEG YPOAUMES
OTIG OTTOiEG UTTAPXOUV TPUTTEG OTTO TIG OTTOIEG TN Mia (KOKKIVN) TN XPN-
OIJOTTOIOUHE VIO TO ouVv ( + ) TOU TPOPOSOTIKOU Kal TNV GAAN (UTTAE N
Maupo) yia 1o TTANV (-). O1 TTevTédeg TTou Bpiokovtal o€ opIovTia didTagn
gival BpaxUKUKAWMEVEG.
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ZxAna 2.1
MAakéra Mmpéavr ummopvr

TéNOG, TTPETTEI VO TTOUME TTWG TOUG AKPOOEKTEG TwV EEAPTNNATWY dEV
TOUG KOBouue yia va givalr duvatd va Ta XPNoIUOoTToIoUHE O0EG POPEG
BEAoUPE Kal TO KUPIWTEPO, TTPOCEXOUHE N DIGUETPOG TWV OKPODEKTWV
va gival TEToIa WOTE va PNV avoiyel TTEPIcoOTEPO aTrd 600 XPEIACETAI TIG
TPUTTEG TOU MTTpEQVT PTTOPVT YIaTi 8a XGAAPWOOUV UE ATTOTEAETHUA TNV
KaTaoTpo®n TOU.

B. HAsktpovika ouufoAa

KdaBe nAektpovikr didtagn ouvodeueTtal amd T0 BewpnTIKO NAEKTPOVI-
k6 oxedidypaupa. Eival pia poper otevoypagiag mmou ta e€EapTAPATA
TTOPIOTAVOVTAl HE CUPPBOAA. Z€ PHEPIKEG TTEPITITWOEIG TO OUUPBOAO Paive-
Tal oav €EAPTNUA TT.X. TTNVIO, TTUKVWTAG, HEyd@wvo. AANa cUpBoAa dev
Molddouv OTa EAPTANATA TTOU TTAPICTAVOUV OAAG &€ixvouv TNV NAEKTPI-
KA TOUG KOTAOKEUN 1} €TTido0N, T1.X. 8iod0¢ dIAKATITNG, NAIaKS OTOIXEIO,
0i0d00G PWTOEKTTOUTIAG K.ATT.

O Trivakag TTou akoAouBei deixvel apKeTA aTTd Ta NAEKTPOVIKA £€ApTh-
HaTa, TOV OUPBOAIOHO TOUG O€ OXNUA Kal YPARKa KOBWG Kal TNV OVONaO-
oia Toug.
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MINAKAZ HAEKTPONIKQN EEAPTHMATQN - 2YMBOAIZMOI

ZYMBOAO 'PAMMA NEPIrPA®H

ZYMBOAO N'PAMMA TEPITPA®H

CR

BT

CR

MHIH XTAGEPOY
PEYMATOZ

ANTIZTAZH

MOTENZXIOME-
TPO

OEPMIZTOP

PQTOArQriMmo
ZTOIXEIO

MYKNQTHZ,
MYKNQTHZ
NMOAQMENOX
MYKNQTHX
METABAHTOX

KEPAIA

MIATAPIA

METAXXHMATI-
2THZ ME MAINH-
TIKO MYPHNA KAI
HAEKTPOXTA-
TIKH

AIOAOX
HMIAFQroy

CR

CR

CR

BT

LS

MK

HT

XQPHTIKH
AIOAOZ,
BAPAKTOP

AIOAOX

PATO-
EKMNOMIMHZ

AIOAOX ZENEP

DIAC

TPANZIZTOP
NPN

TPANZIZXTOP
PNQ

TPANZIZTOP
MONHZ ENQZHZ

TRIAC

POTOBOA-
TAIKOZ
METATPOIEAX

MEFA®QNO

MIKPO®QONO

AKOYZTIKO
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ZYMBOAO 'PAMMA NEPIrPA®H

ZYMBOAO N'PAMMA TEPITPA®H

DS

AR

CR

(v)

©)

TC

NAMMA

OPTANO

ENIZXYTHZ

ANOPOQTHZ
TYNOY FrEPYPAZ

MYAH “KAI”

MYAH “OXI KAI”

MYAH “H”

MYAH “OXI H”

MHMH

MHH
TETPAFQNIKOY
KYMATOZ

MHIH NAAMQN

KPYZTAANOZ

OEPMOZEYTOZ

ArQrol oxi
ENQMENOI

B

ENQZHArQronN

(H) MONO OTAN
AMAITEITAI TIA
AOTOYE
SXEAIASHE

OQOPAKIZMENO
KAAQAIO 5
ArQronN

KAAQAIA
AFQroN (5)

OMOA=ONIKO
KANQAIO

MEIQZH

>YNAEZH 2TO
>AZI

KOINH XYNAEZH

AEIXNETAI ME
TOYZ AKPOAE-
KTEX
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2YMBOAO N'PAMMA NEPIFPA®H 2YMBOAO rPAMMA NEPIFPA®H
S AIAKOMTHE L MHNIO ME AHWH
MOAAQN
OEZEON
T METAZXHMATI-
MO ME MATNH-
: PEMA TIKO MYPHNA

MPAKTIKO MEPOZ

OPI'ANA KAI YAIKA

MaApoypd@og, yevvATpIa XAPUNAWY CUXVOTATWY, TTIVAKIdA TTEIpAPA-
Twv (bread board), R,=4,7kQ, motevaiopetpo R,= 470 kQ, PooaTtdrng
R,=2,7kQ, C=0,047uF R4 =4,7kQ.

KYKAQMA AXKHZHZ
R,
R1 R2
R3
+
v, C,
Vi
Zxnua 2.2
MOPEIA EPTAZIAZ

1. 210 BewpnTIKA KUKAWPaTta TTou didovTal, atmd Ta cUUBoAa, va ava-
YVWPIOOUWE TTPOCEKTIKA TA ECOPTANATA TTOU OUYKPOTOUV Ta KUKAWUA-
TA KAl VO YPAWOUNE OTO TETPABIO POG TNV epyacia TTou Kavel K&Be Eva
aTTd aUTA.

2. ZTnV vVaKida TTeIpaudTwy va KAaTaoKEUaaOEi To KUKAWPAO TOU GXAMO-
106 2.3. Na ouvdeBei oTnv €icodo Al™ yevviTpIa XOUNAWY CUXVOTATWYV
puBuiopévn otoug 1000Hz kai otnv €060 Y kai X Ta dU0 KavdaAia
TOU TTaApoypa@ou. Tn yeiwon Twv aKpOodEKTWY ToU TTAAPOYPAQOU TN
ouvdéoupe oTo onueio B Tou KukAwparog.
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S5
0S

R, R,
B Y
R4 & 3 C
r X

Zxnua 2.3

3. PuBuidoupe 10 TTOTEVOIOUETPO KAl TOV TTAAROYPAQPO WOTE va TTAPOU-
ME OUO KUPATOPOP®ES TNV 006vn Toug hE dlagopd eAcng.

4. Mg tn puEBODO TTOU TTEPIYPAPETAI OTNV AVTIOTOIXN TTAPAYPAPO TTEPI
TTaApoypda@ou, oXedIAJOUNE TIG KUMATOUOP®YEG Kal JETPAUE TNV dla-
Popa ACNG O€ HOIPEG.

5. EmavaAapBdvoupe TNV gpyacia Twv epwTACEWV 3 Kal 4 yia TPEIG
OIOQOPETIKEG BECEIG TOU TTOTEVOIOUETPOU.

6. PuBuiloupe Tn yevvATpla o€ GAAeg Béoeig T1.x. 500Hz, 10kHz,
100kHz, 1MHz kai TTpooTTaBoUE V' ATTEIKOVIOOUUE OTO TTAAPOYPA-
PO TIG AVTIOTOIXEG HOPYES TWV ONUATWY TNG YEVVATPIOG.

7. H gpyacia Tng ¢pwtnong 6 va yivel amm’ 0Aoug Toug pabnTég TTou
OUYKpOTOUV TNV opdda.

8. Av o TTaApoypd@og diabétel TANKTpo ADD-CHOR, utropouue va
méooupe To ADD kai Ba éxoupe otnv 006vn TO0 ABPOICUA TWV KUMA-
TopOPPWY TWV dUo KavaAiwy A Tn diagopd (INVERT).

9. ATToouvO£oulE TN YEVVATPIO aTTO TO KUKAWMQ TOU OX. 2.3 Kal £TOI-
Madoupue Tov TTOAPOYPA@O YIa TOV EAEYXO TNG AEITOUpYiag Twv ¢ap-
TNUATWY, ByadlovTtag eKTOG TNV €0WTEPIKA 0dpwaon Tou TTaApoypd-
pou (diakotrtng SWEEP TIME/DIV otn 8éon X-Y).

10. Méloupe To TARKTPOo COMPONENT TESTER Kkai cuvdéoupe 1o UTTd
éENeyxo €gdptnua oTtnv avrioToixn utrodoxh pe Tn BorBeia duo
ATmAWY AKPOJEKTWY. ZTNV 086vN Tou TTaAPoypda@ou Ba £Xouue TNV
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aTtreIkOVIon TNG XAPOKTNPIOTIKAG KAWTTUANG TAong - peUUATOG TOU
e€apTRuaTog.

11. I'pdoupe TIG TTAPATNPNOEIS KAI TA CUPTTEPACHATA Jag aTTd TNV TTa-
patrdvw egpyaaia.

EPQTHZEIZ - EPrAZIEZ

® [pd@oupe 0TO TETPADBIO TA CUUPBOAC BEKA NAEKTPOVIKWYV EEAPTNUATWV.
® >xediadoupe OTO TETPADBIO TNV TTPOCOWN MIAG YEVVATPIOG KAl £§nyoUpE
TNV €EpPyaaia TTou KAvel KABE KOUMTTI Kal SIOKOTITNG.
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EPFAZTHPIAKH AZKHEH 3

MeTpRoEIg pE YNPIOKO TTOAUUETPO, TTOALOYPAPO KAl CUXVOUETPO

216X0I1 TG AOKNONG:

H ekuabnon tng xpnoiudrnrag tou 1po@odoTIKOU KabBw¢ Kai TS Agl-
TOUpYiES - duVATOTNTES TOU WNPIAKOU TTOAUUETPOU, TOU UIAAIBOATOUETPOU
Kal TOU OUXVOUETPOU, N €€0IKEIwON lE Ta 6pyava autd Kai n oUyKpion
TWV UETPNOEWYV UE QUTEC TToU AauBdvovrar amméd TaAuoypago.

OEQPHTIKO MEPOZX
A. Mérpnon raong kai évraocng

MNa va petpnBei pia T1don 1 évraon PeUPATOG PE €va avaAoyiko TTo-
AOUETPO, PopPNTO A NAEKTPOVIKO 1] GKOUO Kal JE TO MIAAIBOATONETPO,
TTPETTEI VA YiVEl MIA TTPOETOIPACIO TOU OpYAVOoU, KI QUTO YIaTi ol BECEIg
TOUu €mAoy£éa dev avTIOTOIXOUV OTIG KAIJAKES TTou OIaBETEI TO Opyavo
Kal, yla va Yivel cwaTh N HETPNON, TTPETTEl VO UTTOAOYIOOET O ouvTEAE-
oTAG KAipakag. O ouvTeAeOTAG KAIJaKAG gival TO TTNAIKO TNG €voeIEng
TTOU €TTIAEEQE OTOV ETTIAOYEQ TOU OpYAvoU B1a TNG MEYIOTNG TIWAG TNG
KAipakag. MNa va Tpoadlopicoupe TNV TIMA TNG METPNONG, TTOAATTAG-
olafoupe TNV €voeign TG BeAdvag TNG KAiJAKAG PE TNV OTToia UTTO-
Aoyioape Tov cuvTeAEOTH TNG KAIMAKAG €TTi TOV CUVTEAEDTH KAIPAKOG.
M.x. ag ummoBécoupe 611 n BeAdva oTo KavTpdv Tou OX. 3.1 €xel TNV
oeikvuouevn B€an. Av n B€on Tou emmAoyéa gival og Tiur) DC 1000V kai
epEic HeETPioape oTNV KAipaka Twv 50 16TE 0 OUVTEAEOTAG KAipaKag
gival %’ (B€on emmAoyéa TTpoG TN PEYIOTN £vOeIgn KAipakag) = 20. O
OUVTEAEOTNG KAipakag gival Aoimov 20. H BeAdva Tou opydvou oTo OY.
3.1 deixvel 15, dpa 1o ammotéAeoua TnG HéTpnong civar 20 x 15 = 300V.

Av n BeAdva ATav oTtn Béon 30, Ba eixaue amotéAeopa pérpnong 30
x 20 = 600V.

MpétTel va TTOUPE TTWG O OUVTEAEOTNG KAIJAKOG TTOU UTTOAOYIioAUE
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Zxnua 3.1
Avayvwon kAiuakag oTo Kavipdv opyavou

IoXUEl yI' auTh TN B€0n Tou €TTIAOYEQ Kal yI' AuTrh TNV KAigaka. Av aAAd-
Zoupe Béon aTov eTmIAoyEa 1] TNV KAiJOKa, TOTE TTPETTEI va Yivel Kaivoup-
YI0G UTTOAOYIOUOG TOU OUVTEAEOTH.

TéAOG, 0 cuvTEAEOTNG KAIJOKAG UTTOPET va gival JIKPOTEPOG ) HEYAAU-
TEPOG TNG POovAdOG. MeTd aTTd OXETIKA TTEipa, TIGC HETPAOEIG TIG DIaBA-
Coupe kat’ euBeiav yiati dlaAEyouue KAIMAKES TTOU va gival TTOAAATTAG-
O1€G 1 UTTOTTOAAQTTAAOIEG TOU BEKOA.

B. Mérpnon tn¢ avrioraong

MNa va PeETprioouuEe avTioTaon TOTTOOETOUNE TTPWTA TOV ETTIAOYEQ OTN
B€an 1Tou BEAOUE KAl JETA BPAXUKUKAWVOUUE TOUG QKPOOEKTES Kal pub-
MiCOUME UE TO TTOTEVOIOUETPO TOU OpyAvou, PEXPI N BeAdva va puBuIcOei
oT1o undév (0). AvTioToixa, dtav ol aKPOdEKTEG TOU OpYyAvou gival eAeUBe-
poI TOTE N avTioTaon TTOU PJETPAUE TO OPYavo, TTPETTEI va gival ATTEIPN.

270 TTOAUMETPA o1 €TMAOYEIC yia puéTpnon QUIKAG avTioTaong dgixvouv
TOV apIBuod TTou Ba TTPETTEI va ToV TTOAAQTTAQCIACOUE PE TNV €VOEIEN TNG
BeAdvag Tou opyavou. N.x. ato ay. 3.1, av o emAoyéag Ocixvel X 1 KQ. H
BeAdva atnv KAiyaka Twv Qu deixvel 3,8 dpa éxoupe 3,8 x 1 kQ = 3,8 KQ.

TéAog, va QuudpaoTe TTavTa:
a. H Tomo0£4Tnon Twv aKpoSeKTWY | AKPOANYIWV TWV OpYyAvwYV
OTA ONMEIa TTOU TTPOKEITAI VO TTpayHaTOTTOINBEi HéTpNON TrPé-
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TTEl VA YiVETAI ME TTPOCOXN KOl HE TNV 0pOK TTOAIKOTNTA.

B. Ta ddxTUuAa dev TTpéTTel va ayyi{ouv TOUG AKPODEKTEG

Y. Aev TTPETTEl VO METPAME ME TO WHOUETPO 600 TO KUKAWMA Bpi-
OKeTAl UTTO TAON.

8. Na va peTprpooupe peupa, SIGKOTITOUME O’ éva ONEio YIa va TTa-
PEUPAAOUME TO OpYAVO OTO KUKAWMO ME TRV CWOTH TTOAIKOTNTA.

I. ZpaAuara oTic uETPHOEIC

>¢ OAeg TIG PETPAOEIG YivovTal OQAAPATA TTOU o@eilovTal ag dIAPOPES
aiTieg, OTTWG TT.X. OTNV TTOIOTNTA TWV OPYAVWY, aTNV OXI CWOTH XPNOIUOo-
TT0iNCM TOoUu aATO TOV PalnTh, oTn AavBaopévn avdyvwaon TnG PETPNONG
K.ATT.

MPAKTIKO MEPOZ

OPIANA KAI YAIKA

MaApoypd@og, TPOPODOTIKG, YEVVATPIO XAKNAWY CUXVOTATWY, CUXVOE-
TPO, TTOAUPETPO, MIANIBOATOUETPO, avTioTaon TkQ/1TW.

KYKAQMA AZKHZHZ
+
- i e 2 & Q 8 3 S <2
=
v,* <
[
T
o
o2
©
T b S Q IS Q 8 A3 g @
+
Zxnua 3.2

MOPEIA EPFAZIAZ
1. Na ¢ntnBouv atrd Tov KaBnynTr) TOU JaBrPaTOog TA TEXVIKA EYXEIPIDIO
TOU TPOQYODOTIKOU, TOU WNQPIAKoU TTOAUUETPOU, TOU MIAAIBOATOMETPOU
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Kal Tou ouxvoueTpou. Na peAetnBolv auTtd Kal va yivel avagopd oTa
TTAEOVEKTAUOTA KAl TA YEIOVEKTAPATA TOUG.

2. Me 10 wn@iakd TTOAUPETPO va PeETPNOEI N Taon Tou TPoPodoTIKOU Yia
TE00€EPIG BE0€Ig TOU PUBUICTH auopeiwong TNG TAong.

3. Na To1r06eTnB¢i N avriotacn atnv MTTEQPVT PTTOPVT KOl va YETPNOEI
n Tdon Kai To pelua yia Taon TpoPodoTikou 2V, 4V, 6V, 10V kal 12V.

4. Na emmavaAngBei n epwtnon 3 yia evaAdacadpevn taon. O ueTpn-
O€IG TNG TAoNG va yivouv Pe MIAAIBOATOUETPO.

5. Z& BaBuoioynuévoug katd Ton Kal peUPa Agoveg va oxediacBouyv ol
YPOUMIKEG TUVOPTACEIS VIO TIG EpWTNACEIG 3 Kai 4.

6. Na ouvdebei atnv £€£000 TNG YEVVATPIOG TO CUXVOMUETPO KOl yIa OU-
xvotnTeg 1 kHz, 10kHz, 100kHz ka1 200kHz va petpnBoulv kal va
ETTAANBeUBOUV pe Tn Bonbeia Tou CUXVOUETPOU.

7. Ze 1010 ATTO Ta dUO Gpyava ol evOEIiEEIS gival TTEPICTOTEPO ALIOTTI-
OTEG;

8. Npd@oue TIC TTAPATNPEACEIG KAl TA CUUTTEPACHUATA JOG aTrd TNV TTa-
paTTdvw gpyaaia.

EPQTHZEIZ - EPFAZIEZ

® [pétrel n Ta0N £vOG TPOYOBOTIKOU va gival oTaBepoTroinuévn; Mwg pe-
TaBAaAAeTal étav aAAGEEl 0 pOPTOG;

® 2 xedladoupe TNV TTPOCOWN TOU TPOYODOTIKOU KAl TOU CUXVOUETPOU,
€ENYOUUE TIG AEITOUPYIEG TTOU KAVOUV TA KOUMTTIA TWV OPYAVWY QUTWV.

FENIKA HAEKTPONIKA 45




EPFAZTHPIAKH AXKHzH 4
Aiodog P - N o€ 0opBn ka1 avaoTpo@n TOAwon

210X0I TG AOKNONG:

A. Na umopei va avayvwpiler uia diodo mupitiou 1 yepuaviou kai va
e€erdlel Tnv Karaaraon NS 61000V UE UETPNTEIS.

B. Na ouvdéel tn diodo o€ TUTTIKO KUKAwUA TTOAWONS Kal Ue avAAoyeS
WETPNOEIS va Xapdoaoel TN XapakTnpEIoTIKA KautTuAn I/V oe op6n kai
avaoTpoen moAwon Kai va mpoadiopilel ypa@IKa Tn OTATIKN UBtia
@opToU.

(OEQPHTIKO MEPOZ: KepdAaio 3, oeAida 30-38).

MPAKTIKO MEPOZ

OPI'ANA KAI YAIKA

TpoeodoTiké 0 - 40V DC, dUo yn@lakd TTOAUUETPA, NAEKTPOVIKO TTOAUUE-
Tp0, avtioTacn R=10 KQ/1W, yia diodog TTupiTiou, yia diodog yepuaviou.

KYKAQMA AZKHZHZ

+ - - +
mA mA
v’ Ty D Vv, v D
I+ +
Sx. 4.1 5x. 4.2
>uvdean opbrg popds >0vdean avaoTpopns popds
MOPEIA EPTAZIAZ

1. MepiepyadduaaTte TIG 816O0UG TTOU €XOUME TN O1ABEC PAG Kal ava-
yvwpifoupe 110101 AKPOBEKTEG ATTOTEAOUV TNV AvOdO Kal TToIolI TNV
KaB0d0 (ZuvABwG, N KAB0dOG CNUEIWVETAI JE MIA XPWHATIKY) Awpida
N JE KNAiIda XpwuaTog oTo TTEPIBANUA | oTOV akpodEKTN. TMOAAEG
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POPEG 0 CUMPBOAICUOG eival ypapupévog OTO TTEPIBANUA TNG). ZNUEIW-
VOUE TO aTTOoTéEAEOHa TNG €€€TAONG OTO TETPADIO Yag kaBopilovTag
TIG KOBGSoUG TwV B16dwV TTou €XOUpE oTn d1IABE0N HOG.

. Apou TTpwTa BeBaiwBoUE yia TNV TTOAMKOTATA TWV OGKPOJEKTWV
Tou QubpeTpou, dNA. TTOI0G AKPODEKTNG ATTOTEAEI TO ouv ( + ) Kal
TT0I0G OKPOOEKTNG TO TTANV (-), € TN BorBeia Tou WPOUETPOU TTPOOC-
dlopifoupe TNV KATAOTACN TWV BI0OWV. ZUYKEKPIYEVA, AV TO BETIKO
OKPOOEKTN TOU WHOUETPOU TO CUVOECOUHE PE TNV Avodo TnG d1ddou
KAl TOV apvnTIKO aKPOOEKTN TOU WHOUETPOU TO GUVOECOUNE PE TNV
KGB0d0, n diodog Ba £xel opOr TTOAwON, oTTOTE Ba £€xouuE pon peU-
paTtog péoa atrd Tn 8iodo Kal CUVETTWGS TO WHOKETPO Ba pag deixvel
XauNAA avTtiotacn. Metd atmd autd, cuveyxifoupue wg €ENG:

. ApoU undeviooupe TO WUOMETPO Kal ETTINEGOUME TNV KAiJoka R x 1Q),
METPGUE TNV avTioTaon Twv 8160wV TTou £xoupe oTn d1GBeon Pag ue
opOn TTOAWGCN KOl ONPEIWVOUE TIG TIUEG TTOU BPAKAUE OTO TETPADIO
MOG.

. Mndevidoupe TTEAI TO WPOPETPO POG Kal ETTIAEYOUE TNV KAipaka TNG
Ta¢NG Tou TMQ. MeTpdpue Tnv avriotaon Twv d16dwv o€ KaTtdoTaon
avaoTpo®ng TTOAWONG KAl CNUEIWVOUNE TIG AVTIOTOIXEG TIUEG OTO
TETPADIO PaG.

OravTtiotdoelg Tou Ba peTpnBoUV og KAAEG B16DoUG TTUPITIOU Ba TTpOo-
KUTTTOUV peTagu 10MQ kar 1000MQ, dnAadn éxouue €va Adyo
10000 1pog 1.

. 2xedlaloupe oTo TETPASIO PAG TO KUKAWWA TOU OXAMATOG 4.1 PE TIG
TINEG TV e€apTNUATWY. Kataokeudloupe auTtd 1o KUKAWPa aTn d1d-
TPNTN TTAGKETA KOl CUVOEOUUE T OpYyava VIO TN JETPNON Tou peUpa-
TOG Kal TNG Tadong. H avriotaon R1 = 10kQ xpeidleral yia TpooTaaia
TOU KUKAWWPATOG a1t UTTEPBOAIKO peUpa.

. ZUVOEOUE TO TPOYODOTIKO WE TNV TTOAIKOTNTA TTOU BEiXVEI TO OXAHa
4.1.

. PuBpifoupe 10 peUpa TOU KUKAWHOTOG VIO TIYEG:
I=0,02-0,04-0,06-0,08-0,1-0,3-0,5-0,7-0,9-1-2-3-4mA.
pdagoupe yia KEBe TIuA peUPATOG TNV AVTIOTOIXN TITWON TAONG TTAVW
oTn diodo.

. Mndevioupe TNV TAON TOU TPOPODOTIKOU KAI TO CUVOEOUUE OTTWG
Oeixvel 1o oxApa 4.2.
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10.

. PuBuitoupe 10 Tpo@od0TIKO yIa TIHEG TGongV =1-2-4-6-8-10 -

13 - 16 - 20V. ZNUEIWVOUE TO AVTIOTOIXO PEUNA TOU KUKAWMNOTOG.
TMPOXZOXH: O1 PeTpAOEIS VA YiVOUV PE WNQIAKA TTOAUUETPQ.

. ATTO TIG HETPATEIC TWV EPWTNOEWV 4 Kal 7 oXeDOIACOUNE TN XOPAKTN-

pIoTIKA KAPTTUAN V =f(I) Tng d16d0u.

. ETTavaAapuBavoupe Tig epyacieg Twy epwtAocwy 3, 4, 5, 6, 7 ue GAAn

diodo lMNeppaviou. Kai n véa XapakTnpIoTIKN va oxedIaoTel 0TO idIo
oxXeOIAYPAPUQ.

E&eTdloupe TIG XapaKTNPIOTIKEG TWV dI0dWV Kal YPAPOUUE TIG TTapa-
TNPNOEIG TTOU TTPOKUTITOUV VIO Th CUMPTTEPIPOPA TNG TAONG Kal TOU
pelpaTog KaTd TNV 0pbr @opd. MNpocdiopifoupe YpaPIKA Tn OTATIKA
avtiotaon Tng d16dou Kal TNV TIPA TTARPoug opBAg TTOAWONG TWV
O160WV.

EPQTHZEIZ - EPrAZIEZ

® Mg 11010 TPOTTO YTTOPOUME VO AVAYVWPIOCOUPE TOUG AKPOBEKTEG HIAG
01600U;

°Ti

TTapioTavel T0 BEAOG o€ pia 8iodo;

® [16on Trepitrou (TAEN peyEBouG) sival n avTioTaon piag d16dou oe opbN
TTOAWON;

° [161e pia diodog £xel opbry TTOAWON;

® [16on cival n TITwon Tdong o€ pia diodo TTupITiou Kal TTOCN O€ Pia yep-
Maviou étav o1 diodol £xouv TNV TTARPN 0pBR TTOAWGON;
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EPFAZTHPIAKH AZKHEH 5

ATTAR avepBwon pe diodo P-N. NMAARpng avopBwon pe 0o
01660ug P-N

216)0I1 TG AOKNONG:

A. Na yiver duvaro va oxediaderal 10 BaoikO KUKAwua atTAng kai OITARS
avopBwang.

B. Na ouvdécrair diodog o€ mnyn AC 1Gong e OKOTTO TNV NUIavopbwaor] Tng.

. Na uerpwvrail tdoeig e€6dou e didpopa @oprTia.

A. Na ouykpivovrai Kai va oxoAialovral Ol KULATOUOPQEC 10000V Kal
£€6060U TOU KUKAWATOC.

(OEQPHTIKO MEPOZ: KepdaAaio 3, oeAida 69-72).

MPAKTIKO MEPOZ

OPIANA KAI YAIKA

MnyR AC 1dong pe petaoxnuatioTr) amd 1o dikTtuo 220V/2X12V,12V
AC, nAekTpovikO BoATOHETpO, TTaApoypd@og, duo diodol IN 4006,
R=1KQ1W.

KYKAQMA AXKHZHZ
A D,
+
R1
220V r Vi
50Hz RL
M D

Zxnua 5.1

NMOPEIA EPTAZIAZ

1. £xedidfouphe oTo TETPAdIO POG KAl KATAOKEUACOUPE TO KUKAWMO
TOU 0X. 5.1 TNG AOKNONG PE TIG AVAYPAPOPEVEG TIUEG TWV £EQPTN-
MAaTWV Kal 70 81aKkOTTTN M avolkTd. 'ETo1 éXoupe To KUKAWMA OTTARNG
avopbwong.

2. Zuvdéouue TOV TTOAPOYPAQPO OTNV €i0000 TOU KUKAWMATOG ATTANG
avopbwong, Tr.X. METAEU A Kal yng.
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3. Tpo@odoToUue TO KUKAWMA Kal JETPAUE TNV TAon €10600uU e To BOA-
TOMETPO Kal TOV TTAAPOYPAPO.

4. Mapatnpoupe Kal oXeSIAJOUE TNV KUPATOUOP®H 10000V KAl JETPAME
TNV Tdon ato Kopuyr| o€ kopuen, V, , = ;

5. Zuvdéoupe Twpa Tov TTaAJoypd@o oTnv £6000 TNG avopbwaong, dnA.
oTa AKpa TG R Kal YETPAWE Kal 0XEBIAJOUME TO TTAGTOG TWV BETIKWY
maApwy, V, =,

. H €€0d0c¢ civai AC 1 DC, dnA. cuvexég 1 evaAAaoodpevo; ATTavThOTE.
7. Mg Tn BonBeia Tou TTAAUOYPAQPOU Kal TOU BOATOUETPOU PETPAUE TNV

KUMATWON €6000U KABWG Kal TN HE€on TIPA Ke To BoATéueTpo DC.
L L Ve | |
8. YTmoAoyifoupe Tn p€on TIPA TNG TAONG £€600U e Tn PonBeia Tng £&i-
owong V“ =V __ /T =;Tnv TIuR auTA TN GUYKPIVOUE HE TN UETPNBEICQ.
9. MetaBaMoupe TNV R Kkal TaparnpoUye TNV KUPATOUop®r £50d0u
OTOV TTOALOYPAPO Kal TIG TUXOV aAAayég TnG. pdeoupe oTo TeETPAdIO
MOG TIG TTAPATNPNOEIG PAG.

10. KAgivoupe 10 dI0KOTITN M TOU KUKAWUATOG KaI £XOUE £TO1 £vA KUKAW-
Ma dITTAAG avopBbwaong.

11. EmavaAapBavoupue TIG epyacdieg Twv epwTtrocwy 2, 3, 4, 5, 6, 7, 8.
2XeBIACOUE TIG KAIVOUPYIEG KUPNOTOUOPPES KAl ONUEIVOUNE OTO TeE-
TPAdIO POG T VEQ ATTOTEAECUATA TWV PETPOEWVY apoU AdBoupe utr
owpwv Vu =2V __/m.

12. ZNUEILVOUUE TIC TTAPATNPACEIC PMAG KAl TIG DIAPOPES TWV OTTOTEAE-
OMATWV PeTagU atmAAg Kal BITTAAG avopBwong OXETIKA PE TNV TAoN
€€6d0uU, TN péEon TIA €600V Kal TN ouxvoTNTa £€6B0U.

13. 'pdoupe TIG TTAPATNPEACEIS YA YIA OAn TV AOKNON.

(o]

EPQTHZEIZ - EPrAZIEZ

® Nolog €ival 0 OKOTTOG TOU avopBwTHh;

° Meplypd@eTe TIG dIAdIKACIEG AEITOUPYIAG TOU KUKAWUATOG yia OTTAR Kal
OITTAR avopbwon,.

® 60N gival n ouxvoTNTa TOU TTAAPOPEUUATOG O€ TTAR PN avopBwan);

® [Noio gival To KUKAwPa avopBwaong JE avoIKTo TO dIakOTITN M; ZxedidoTe
TO.

® Molog Aoyog eméBaAe TNV TOTTOBETNON TNG R, OTO OUYKEKPIYEVO ONuUEio
TOU KUKAWMOTOG;
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EPFAZTHPIAKH AZKHEH 6

MARpng avépBbwon pe yépupa d16dwyv -
DiATpo e§opdAuvong

Z16X0I TG AOKNONG:

A. Ekud6non tn¢ auvdeons 6100wV o€ auvdsauoAoyia yépupac, NS E-
TPNONG TAoEWV 600U KAl OXOAIQOUOS TS HOPPHS TOUG.

B. Ekud6non rou 1pormou eéoudAuvong tng tédong e€6dou e 1n Bonbeia
TTUKVWTWV.

(OEQPHTIKO MEPOZ: KepdAaio 3, oeAida 70-78).

MPAKTIKO MEPOZ

OPI'ANA KAI YAIKA

MaApoypd@og, BOATOPETPO, yeTaoXNHATIOTHS 220V/12V AC 100mA, vé-
Qupa avépbwaong 50V/1A, mrotevoiopetpo R = 2KQ/1W, mukvwtig C=
10uF/16V, Tukvwtig 100 pF/16V, R;=1 KQ 1W.

KYKAQMA AZKHZHZ
A
D, D2
12VAC ) " +
D, D4 R1
B c A
RL
S
Zxnua 6.1
MOPEIA EPFAZIAX

1. Zxediddoupe Kal KATAOKEUACOUWE TO KUKAWUA avopBwaong UE Yépupa
TOU OX. 6.1 UE TIG AVAYPAPOPEVEG TIMEG TWV EEAPTNHATWV.

2. Mg avoIKTO TO BIAKOTITN S, TP0PodoTOUNE TO KUKAWMA pe AC Tdon Kal
METPANPE PE TO BOATOUETPO TNV TAON £6ODOU KAl TN ONUEIWVOUUE OTO
TETPADIO.
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. KAgivoupe 10 di1akoTTn A. MNMpocBétouue TTapdAAnAa e 1o ¢oépto R

. Mg tov TTukvwTtA C = 100uF otn B¢éon Tou puBpifoupe To POPTO R

. Zuvdéoupue oTnv £€€000 TTaAPoYPA@o. MeTpdue Tnv TAon £€66ou atmd

KOopuPn o€ kopuen V_ kal oXedIG{OupE TNV KUPATOHOPPN OF Bab-
pHoAoynuévo katd Taon dagova. MNapatnpoupe TNV KUPATOPOP®N Kal
TN CUYKPIVOUUE PE auTA TNG atTAng Kail SITTARG avopBwaong.

L
TOoV TTUKVWTH 10uF Kol yeTpdue AN JE TOV TTOAPOYPAQO TNV £€6060
Q1o KOpUPN o€ Kopuen V, ,

. ZTn ouvéxela atmmoouvdEoupe Tov TTukvwTh 10uF kai otn 8éon ToU

ouvoéoupe Tov TTUKVWTA 100uF. MeTpdpe TTaAI Tnv £€60D0 KAl CUYKPI-
VOUE TO QTTOTEAECHA TNG WETPNONG ME TO AVTIOTOIXO TNG £PWTNONG
4. 'pdeoupe TIC TTAPATNPACEIS UOG aPOoU OXEOIACOUUE TIG KUMATO-
Hop®Eg €660U GTO TETPADIO UAG.

atrd TNV EAAXIOTN OTN PEYIOTN TIM TOU KAl TTOPATNPOUE OU\()(pévoogL
TNV 180N €§6d0u. TI TTOPATNPOUMPE OTNV TACT QUTA YE TNV aAAayA TNG
R

L;

. T1 Ba cupPei av o TTUKVWTAG TTou ouvOEoupEe oav QPIATPO €COUGAUV-

ong NG Tdong BPaXUKUKAWOEl Kal TI av dIAKOTTEl £vag atmd Toug
AKPOOEKTEG TOU;

. YTrodeifeTe TpdTTO avelpeuang TNG PAGRNG, oétav yia diodog Bpaxu-

KUKAWOEI.

EPQTHZEIZ - EPrAZIEZ

® Mg 17010 TPOTTO PTTOPOUNE VA EAATTWOOUNE TNV KUPATWON 0TNV avopBw-
on,

® Me 11 €id0¢ avopBwoNG ETITUYXAVETAI JIKPOTEPN KUPATWON;

® 2xedidoTe TN diadikacia e¢opdAuvong NG TTAAUIKAG Tdong oTnv €000
TOU avopBwTh yEQuPaG Pe TV TTPOCBRKN TTAPAAANAa 0TO QOPTO £VOG
TTUKVWTH.
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EPFAZTHPIAKH AZKHEH /

ATTASG WaA1diopog pe diodo P-N kai SI1TTAGG waAIdIouog
ME diodo Zener

216X0I TG AOKNONG:

A. Ekud6non tng ouvdeong S100wv yia amAd kai oUvOeTa KUkAwuara
waAidiouod.

B. Karavonon tng xpnoiuorniag rou waAidiorn atnv mapaywyn Kai [1op-
porToinan maAUwWV.

(GEQPHTIKO MEPOZ: KegpdAaio 3, oehida 72-75).

MNPAKTIKO MEPOZ

OPIrANA KAI YAIKA

MaApoypdgog dITTANG déopng, TNy evaAAaooduevng Taong 6,3V AC,
Ouo utratapieg 1,5V, avriotaon 180 KQ, dUo diodol TN4004.

KYKAQMA AZKHZHZ

a) \Y

B) Vi

Zxnua 7.1. (a), (B)

1. Zxedidoupe Kal TTPAYUATOTTIOIOUNE TO KUKAWWPA Tou oxfiuatog 7.1a
Kal TTeplypdgoupe Tn AcIToupyia Tou yia evaAAacoouevn 1don €100-
dou.

2. Zuvdéoupe oTnv gicodo Tnv TTNyn 180ong 6,3 V AC, 10 éva KavAaAl Tou
TTAAJOYPAQPOU TNV €i0000 Kal To OeUTEPO OTNV ££080.
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10.

54

Y)

VL
D, Ve
Vi + VL 0
Vu T
_VL
R
d) v,
D1
Vv, \'A 0
\Y \Y; T
+ a a
-V

Zxnuara 7.1 (y) kai ()

. TpowodoTtoUue To KUKAWHA Kal oXEDIACOUNE TNV KUPATOROP®N £60-

dou OTTWG deiXveTAl 0TO OXNUA. MeTpAue TNV TACON KAl YPAPOUNE TIG
TTapartnpnoelg pag. Ti eidoug WaAidion €XOUpE;

. ETravaAaupBdavouue TNV €pwtnon 4 TTPAYMATOTIOIWVTAS TO OXAMO

7.1B.

. Mg tn BonbBeia utrartapiag Twv 1,5V, Tou £€xouue oTn 0160 HaAG,

TTPAYHUATOTTOIOUHE TO KUKAWWPA TOU OXAMOTOG 7.1 vy KAl TTEpIypd@ou-
ME TN A&IToupyia TOU.

. Tpo@odoToUuE TO KUKAWHO KOl oXEOIAJOUNE TNV KUPOTOPOP®N £66-

dou OTTwG d¢ixvel kal To oxAPa. MeTpdue Tnv 1don €€6dou Kal ava-
QEPOUNE TO €idOG TG WAAIdIONG PE TO KUKAWMNO QUTO.

. ETravaoAappBdavoupe Tnv epwtnon 6 yia T0 KUKAWPA TOU OX\HUATOG

7.1.0.

. 2Xed1ddoupe Kal TTPAYHATOTTOIOUME TA KUKAWMATA TOU OX. 7.2 Kal

eTavalapBAavoupe TIG epyacieg TTou KAvape OTIG EpwWTACEIG 1 PEXP!
7.

. 2Xe01adoupE TIG DIAPOPES KUPATOPOPYEG Kal TTPOCDIOPICOUNE TO Ei-

00¢ TNG WaAidiong yia KABe éva aTrd Ta KUKAWPATA Tou OX. 7.2 €&n-
ywvTag TapdAAnAa TNV KupaTopopen £66d0u.

2xe01afou e KAl TTPAYMATOTTOIOUHE T KUKAWWaTa Tou o). 7.3. lNepl-
ypA@oUpE TN AEITOUPYIa QUTWY TWV KUKAWUGTWY KAl avapepOuaoTe
€10IKA oTNV TTOAIKOTNTA TNG PTTATAPIOG KAl TN XPNOIUOTNTA TNG.
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0
T
.Vi
B)
Y)
d)
Vi
0
T
-V

Zxnuara 7.3
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11. TpopodoToupe pe AC Tadon TO0 KUKAWUG KAl oXEQIACOUNE TIG KUPOTO-
Mop®EG €6000uU. Ti €id0G WaAidion €XOUNE PE TA TTAPATTIAVW KUKAW-
paTa Kal TG PTTopoUuE va augfoouue Tov YaAidioud TnG BAong;

12. ZxedIGOUNE KAI TTPAYUOTOTTOIOUME TO KUKAWMA TOU 2X. 7.4. MNeprypd-
QOUUE TN AcIToupyia Tou ava@epOuevou aTo POAO TwV dUO dIGdWV.

13. Tpo@odoToUpe TO0 KUKAWMPA KAl OXEQIAJOUNE TIG KUPOTOMOPPEG EEO-
d0U TOU KUKAWMATOG.

\
R
O Vi D1 D2 VL
T + -
Vu Vu
+
-V,
\A
VG
0
RY; T
-V,
Zxnuara 7.4

EPQTHZEIZ - EPrAZIEZ

°® Mola n oxéon PETAEU TNG R KAl TG E0WTEPIKAG avTioTaong TG d16d0u;

® Mttopoupe avTi TNG Koivig d16doU va XpNOoIPoTToINcouE diodo ZEvep;

® 2 xedIACOUME VA KUKAWPO CUPUETPIKOU WaNIDIOTA YE Zévep padi PE TIG
KUMOTOPOP®EG €10000U Kal £E6B0U.
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EPFAZTHPIAKH AZKHZH 8
KukAwparta diTtAaciac ol Taong
Z16X0I TG AOKNONG:

H ekuabnon tn¢ diadikaciag tou moAAamAaciacuol 1aong Kabwg Kai
NS XPNOILOTNTAC TOU.

(OEQPHTIKO MEPOZX: KegpdAaio 3, aehida 76).

MPAKTIKO MEPOZX

OPrANA KAI YAIKA

MetaoxnuaTtiotg 220/15V AC, mTaApoypd@og, TTOAUUETPO, QUTTEPO-

ueTpo, duo diodor 2N4002, C,=C,=47uF/47V, R ,=2,7 KQ/1W kaiI R, =
1,2KQ/MW.

KYKAQMA AXKHZHZ

C1 D1 +
D1 mA
C2 A2
15VAC D2 v
RL1 RL2
Zxnuara 8.1
MOPEIA EPrAZIAZ

1. Zxedidloupe TO KUKAwPA Tou oX. 8.1 0TO TETPADIO PAG KAl OTr OUVE-
XEIA TO KATOOKEUAJOUUE PE TIC QVAYPOPOUEVEG TIMEG TWV EEQPTANA-
TwV. MNMpooéxoupe TNV TTOAIKOTNTA TWV TTUKVWTWV. Mg 1O dIOKOTITN
A2 €xoupe TN duvaTdTNTA VA PETARAAAOUNE TO GOPTO TOU KUKAWMO-
T0G. TEAOG, oUuvdEOUPE TA ATTAITOUPEVA Opyava, APTTEPOUETPO KAl
BOATOUETPO, TTPOCEXOVTAG TNV TTOAIKOTNTA TWV OPYAVWV.
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2. Kkgivoupe 10 B10KOTITN A, KOl PETPAME TO pelpa TTou DlappEel TO
@OopTO KABWG Kal TV Tdon DC ota dkpa Tng RL..

.= mA V.=V

3. Mg 1oV aKpOBEKTN TOU BOATOUETPOU OTOV APVNTIKG AKPOBEKTN Tou C,
METPANE TNV TITWON TAong oTa dkpa Twv C, kai C,.

VC1= VDC VCZ= VDC

To GBpoiopa Twv Tdoewyv V, kai V, gival Tepitrou ico e v V.
TTOU PETPHOANE;

4. AIGKOTITOUME TNV TPOPOBATNCON TOU KUKAWMNOTOG KOl OCUVOEOUNE TOV
TTAAJOYPAQPO WE TOV KOIVO OKPOBEKTN TNV apvnTIKA TTAeupd Tou C.,.
Tpo@odoToUue TO KUKAWHA Kal JETPAME TN ouxvoTnTa KUPATWONG
NG Taong Tou C, Kal OTn GUVEXEID TN OUXVOTNTA KUPATWONG OTa
akpa Tng R, ,. Kataypdgouye Ta amoteAéopara oo TETPAdIO pag:

foroC,= Hz
foroRL, = Hz

Ti mapatnpoupe; MNati N kupdtwaon givai (av ivar) SIaQOPETIKN;

5. Me 1n BonBeia Tou dIakOTITN A2 peTaBdAloupe To @OPTO Kal TTaPA-
TNPOUNE TNV KUPATWGN Kal TNV Tédon €€600u, KabBwg o pOPTOG PETA-
BaAAeTal. H kupdtwon au&dvel o TAATOG, 0TavV aufaveTtal To peUua
@o6pToU; Av val, yiaTi;

EPQTHZEIZ - EPrAZIEZ

® Otav augnBei n xwpnTIKOTNTA TOU TTUKVWTH £vOG dITTAACIOOTA Taong, 6a
auénbei n Téon €¢6doU;

® Av dloKoTTEl N avTioTaon eopTou, n T1aon €6dou Ba au¢nBesi;

® ATTO TI €apTdTal TO TTAATOG TNG KUPATWONG £€600U;

® [160¢eg d10d0UG TTPETTEI VA £XEI £vag OITTAACIAOTHG TAONG;
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EPFAZTHPIAKH AZKHZH 9
XpRon 1ng 8166ou ZENEP yia otafgpotroinon taong

Z10X0I1 TG AOKNONG:

Ekuabnaon twv 1d1otntwv tng 81600U Zévep KABWCS Kal TS OUYKPOTNONS
KUKAWWQTOS LE TN XPhOoIUoTToinon Zévep yia oTaBsporroincn ths 1aong
£€6dou amro 1 UeTaBoAES TOU OIKTUOU Kai TOU QOPTOU.

(OEQPHTIKO MEPOZ: KepdAaio 3, ZeAida 53-58).

MPAKTIKO MEPOZ

OPI'ANA KAI YAIKA

Tpo@odoTikd 0-40 V DC, TTOAUPETPO, NAEKTPOVIKO BOATOUETPO, 6iodog
Zévep 6,8V 1W, avriotaon R,=470Q/1 W, Trotevaiopetpo R,=1 KQ/2W

KYKAQMA AXKHZHZ
0-100mA,,
oA T
. R,
V=0-40V_ z Y
Zxnuara 9.1
MOPEIA EPTAZIAZ

1. ZxedIAfoupE Kal TTPAYHATOTTOIOUUE TO KUKAWHA Tou XX. 9.1 peE TIG
QavayPAPOPEVEG TIUEG TWV eGapTNUATwy. (H avriotaon R, xpeidderal
yla va TepIopidel To pelpa). ZuvOEOUPE Ta 6pyava yia TIG HETPACEIG
TOU pelPATOG Kal TNG Taong, OTTwg deixvel To oxfpa 9.1. Xpnol-
poTroioupe opBr TTOAIKOTNTA TNG TAONG TOU TPOPOBOTIKOU Kal TWV
opYavwy.

2. Mg 11oAU AeTrTé TpoTTO AuEdvoupe TNV TAon Tou TPOPOBOTIKOU WOTE
n op6n 1don Tng didédou Zévep va yivel 0,2V - 0,4 - 0,5- 0,55 - 0,60
-0,65-0,70 - 0,75V. lNa TIG TINEG AUTEG PETPAME TO PEUPA TOU KU-
KAWPATOG.
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10.

11.

. ATT6 TIG TTAPATTAVW TIPEG, OXEDIACOUME TN XOPAKTNPIOTIKA TNG Z€-

VEP VIO TNV 0pBON TTOAWON. £’ AUTAV TNV KAUTTUAN ONPEIWVOUME TIG
TAOEIG YIA TIG OTTOiEG N ZEvep €xel 0pBr TTOAWON.

. ZUYKPIVOUUE TN XOPOKTNPIOTIKA 0pONG @opdc TNG ZEVEP WE TN Xapa-

KTNPIOTIKA Hiag ouvriBoug d16dou.

. AvaoTpépoupe Twpa TNV TTOAIKOTNTA TOU TPOPODOTIKOU KABWG Kal

TWV opyavwv.

. Au&avoupe TTaAI TV Tdon Tpo@odoaiag yia Tiuég2-4-6-6,2 - 6,4

-6,8-7-7,2-7,4-7,6Volts Kal ONUEILVOUUE YIA TIG TTAPATTAVW
TINEC TAONG TO AVTIOTOIXO PEUQ.

. 2XeDIACOUUE TN XOPAKTNPICTIKN ZEVEP YIQ avAaTPOPN TTOAWGN Kal

TTPoadIopifoulE YPAPIKA TNV TACN ZEVEP. ZUYKPIVOUUE TN XAPAKTN-
PICTIKA AUTH TNG ZEVEP PE TN XAPAKTNPICTIKA TTOU €XEI Mia ouvABng
diodog.

. 2Xed1adoupe Kal TTPAYHATOTTOIOUUE TO KUKAWMPA Tou OX. 9.2 Pe TO

TTOTEVOIONETPO R, 0TNn péyioTn Béan.

+ + 0-100mA, %
z mA
+ + -
V=0-40V,_ A y
0-100mA, - 0-15V, .

Zxnuara 9.2

. MetaBdaAAoupe TNV TGON €10000U ATTO UNBEV PEXPI 40V. MeTpdpe Kal

Kataypa@oupe o€ Trivaka Tnv 1aon optou V , 1o pedua @opTou |
Kal TO peUpPa oTn ZEvep.

2xediadoupe TNV KAPTUANV =f(V ) kKai rpocdiopifoupe ypa@IkKa Tnv
Tdon €106d0u yia TNV oTToia apXiel N oTaBepoTroinon.
PuBuidoupe Tnv V, ota 30 Volts kai Tnv kpataue atabepry. MeTaBaA-
Aoupe TNV avTioTaon @opTou yia va £Xoupe peupa @épTou | =0, 10,
15, 20, 25, 30, 35, 40 mA kai kataypdgoupe Tnv Tdon @oépTou V.
yla KAOE Tiun peluaToC.
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12. 2xediadoupe TNV KaumuAn V = f(I ) kai Tpoodiopidoupe ypa@ika
Kal €TTi TOIG % TNV TTEPIOXT TOU PEUPATOG OTTOU N ZEVEP OTABEPOTTOIEI
TNV 1don, eapuoélovTag Tn oxEon:

Teploxn pubuiong et % [(V x 100

XWPIG pOpTO - V TTAAPES cpépTo)/ V TTAAPES (pépTO]

2NUEIWVOUNE TTWG N pUBUIoN TNG TAONG GOPTOU TIPETTEI VA Eival
MIKpOTEPN 1 ioN PE 5%.

EPQTHZEIZ - EPFAZIEZ

® [ou dlaépel n diodog Zévep atrd ia ouvnBiouévn diodo;

® [Nou utropei va xpnoiyotroinBei n diodog ZEvep;

® Ti 1d€ng peyéBoug cival n avtiotaon g d16dou Zévep OTNV TTEPIOXA
didoTTaong;

°® MNwg TTPETTEl va ¢NTHOOUME Pia diodo Zévep atro £va KATAOTAHA TTWAN-
ONG NAEKTPOVIKWYV £EAPTNHATWY;
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EPIFAZTHPIAKH AZKH:zH 10
XapaktnploTikd TpaviioTop

216X0I1 TG AOKNONG:

Aiakpion uetaéu Twv 600 TUTTWYV Twv aKpodekTwyv Tpavliotop PNP kai
NPN, duvardrnra avayvwpions XApakTnPIoTIKWY KAQUTTUAWY £10000U Kai
600U, TTPOOBIOPICUOC TNG EVEPYOU TTEPIOXNS, EKUGOnan tng xapaéng
TWYV TTEPIOXWYV ATTOKOTTHS KAl KOPOU.

(OEQPHTIKO MEPOZ: KepdAaio 4, oeAida 84-90).

MPAKTIKO MEPOZ

OPI'ANA KAI YAIKA

TpogodoTikd 0-5V DC 1po@odoTtiké 0-40 VDC 10mA, dU0 auTTEPOUETPA,
OU0 nAekTpoVvIKA TTOAUpPETPA, TpaviioTop NPN & PNP (2N2219, 2N2905A).

KYKAQMA AZKHZHZ

Zxnua 10.1

NMOPEIA EPTAZIAZ

1. Zra oxApara 10.1 kar 10.2 deixvouhe QwTOypaPieG Twv TPAV(i-
oTop diapépwyv TUTTWY, KaBWwg Kai TiIg Bdoeig oTAPIENS Toug. ETTeidn
uTTapXel PEYAAN TToIKIAia TpavlioTop Ba TTPETTEl TTAVTOTE va {NTAUE
TO KATAAANAO €yXeEIpidlo odnylwy 11 @UAAO TTANPOYOPIAKWY OTOIXEI-
wv (Data Books). 'ET01 Aoittov {nNTRoTe atmd Tov KabnynTtr Tou £pya-
OTNPIOU TO AVTIOTOIXO EYXEIPIDIO KAl avayvwpioTe Ta TpavioTop NG
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Zxnua 10.2

QwToypagiag, kaBwg kal autd TTou Ba cag 606oUv Kal KaTtaypAwTe
Ta XapaktnpioTiké Toug. MNa Bondeia Aéue Twg 10 TO-5 onuaivel pe-
TaAAIKA Br1kn, T0 TO-106 onuaivel Brkn atrd TTAACTIKO PE pnTivn, TO
TO-18 onuaivel HETAAAIKA BAKN aAAG HIKpOTEPN aTTd To TO-5, evw
n 6nkn TO-105 eival peyaAutepn atd Tnv TO-106, n de TO-92 cival
0nkn atméd pnrtivn. TéEAOG, TTPETTEI va TTOUPE OTI N avayvwpeion Twv
AKPOJEKTWY YIa Ta TTEPICOOTEPA TPAVioTOP, YiVETAI KATA TN QOpPA
TTOU KIVOUVTAI 01 BEIKTEG TOU WpPOAoyiou, OTTwG TN BAETTOUPE ATTO
TNV KATW OYn, Pe TN 81ad0xN EKTTOPTIOS - BACN - GUAAEKTNG.

. 2X€0IGLOUE Kal TTPAYMATOTTOIOUHE TO KUKAWWA Tou oXfpaTtog 10.3 pe
TIG AVAYPAPOMPEVEG TIMEG TWV EEAPTNHATWV.

cc
0—40 V.

0—5V,. Vee

BE

Zxnua 10.3

. 2Zuvdéoupe 1O TPoPOodOTIKG 0-5V DC oT1n Bdon kal 10 TPOPOSOTIKO
0-40 V DC oT10 GUAAEKTN.

. 2Uuvdéoupe, 0Tn BAoN TO YIKPOOUTTEPOMETPO, YIa TN PETPNON TOU
pPeUPATOC BAONG, TO MIANIGUTTEPOPETPO OTO CUAAEKTN YIa TN METPNON
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TOU PEUPOTOG OTO CUAAEKTN, TO £€va BOATOMETPO HETALU yNnG Kal
Baong yia 1 pétpnon NG V. Kai 10 deUTEPO BOATOUETPO WETAGU
YNG Kal GUAAEKTN yia TN WETPNON TNG TAoNG V.-

. Avoiyoupe T0 TPOQOJBOTIKO Kal puBpifouue TNV Taon V. ota 2Volts.

MeTtaBdaAoupe Tnv 1don V. yia tipég 0,1 -0,2-0,3-0,5-0,6 - 0,7
- 0,8 - 0,9 -1 Volt kal yeTpape avrigToixa 10 pevpa Baong ..

. EmavaAapuBdvoupue TNV gpyacia tng £pwtnong 5, agol TTPWTa

puBuicoupe TNV T1G0N V. OTa 15V.

INMPOZOXH : Kara 1ig uetproeis kparaue orabepn tnv V.. ara 2Volts kai

10.

11.

12.

15Volts avri oroixa eAEyxOVTAC TNV O€ KGO LETpnon UE TO
BoArouerpo.

. A11é TIG TTOPATTAVW UETPAOEIG XOPAOOOUNE TIG XAPAKTNPIOTIKEG EI00-

O0U TOU KUKAWUATOG.

. PuBpicoupe Twpa 10 pedpa Baong I, = 0, 10 Kpatdue oTabepo, peTa-

BaAdoupe TNV V. yia Tig TIEG 0-18Volts ava 2Volts kal onueiwvoupe
TO pevpa ..

. ETravaAapBavoupe Tnv epyaaia 8, agou pubuicouue 10 pelua Baong

l; yia Tipég 10 - 30 - 50 - 70 pA.

ATIO TIG METPAOEIS TWV gpyaciwy 8 kal 9 xapdlouphe To OUAVOS TwV
XOPAKTNPIOTIKWY 600U TOU KUKAWMOTOG.

A6 TIg XapakTnpioTikéG V. = f(l;) TTou agopouv Tnv gicodo Tou Ku-
KAwpaTog kai Tig |, = f(V ) Tou agopouv Tnv £§odo, apou xapaxBouv
OTO 010 OoXedIGYpAPA, TTPOCOIOPICOUNE YPAPIKA TIC TTAPAUETPOUG
TOU TpavioTop KABWG Kal TV evePYO TTEPIOXH, KOPOU KAl OTTOKOTTHG.
pG@ouE TIG TTOPATNPNOEIG KAl TO CUPTTEQACUATA JOG ATTO TNV EKTE-
Aeon NG doknong.

EPQTHZEIZ - EPFAZIEZ

® [16on TTePITTOU €ival N TITWOTN TAoNG PACNG-EKTTOUTTOU 0€ 0pBn TTOAWON;

® Me dedouévo To pelpa BAong TI eTTEURaAivEl GTO PeUPA CUAAEKTN OTAV N
1don VCE aufavertai;

° TiI mOAwoN TTPETTEl va €XEl TO TPAVEIOTOP YIO VO €XOUME peEUUA OTO
OUAAEKTR;
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EPFAZTHPIAKH AZKHzH 11
NMéAwon Tou TpavdiioTop

Z16X0I1 TNG AOKNONG:

Na vyivel ekud6non twv 1pomTwVv TOAwoNS Tou TPavlioTop Kai tng dia-
popag tpopodoaiac Twv PNP & NPN kai va karavonBei n ouutrepipopa
Tou TpavdioTop w¢ dIAKOTITN Kal va Yivel O UTTOAOYIOUOC TwV TAOEWV Kal
PEULIATWY OTa KUKAWATa TOAwon¢ mou 8a ermaAnBeutolv TTeipauaTika.

(OEQPHTIKO MEPOZ: KepdAaio 4, oeAida 95-99).

NMPAKTIKO MEPOZ
OPI'ANA KAI YAIKA
Tpavgiotop 2N2219, 2N2905, R,=56KQ, R, = 12KQ, R, = 1KQ,

R =1KQ/12W, R= 470Q 1/2W, 2 yn@iakd TTOAUUETPa, dUO TPOPODOTIKA
0-50DC/1A.

KYKAQMA AXKHZHZ
Vcc Vcc
RL RL
R1 Q1 R1 Q2
Rz Rz
Ra R3
(a) B)
Zxnua 11.1
MOPEIA EPTAZIAZ

1. Avayvwpiloupe Ta KUKAWPATa Tou oxnuatog 11.1 kal mpoodiopi-
(oupe Toug TUTTOUG TWV TpaviioTop. ToroBeTouue TTpwTa ato V_ T0
oUpBoAo Tng Téong (+ A -) Kal 0TN CuvéXela oTa AKkpa OAwV Twv
AVTIOTACEWV.

2. Zntaue atmmd 1oV KabnynTr TOU €PYQOTNPIOU Ta TEXVIKA XOPAKTNPI-
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oTIKé atmoé Ta DATABOOKS Twv Tpaviiotop TTou £Xoupe 0Tn 81dBeon
pag. Fpdgoupe 010 TETPADIO POG TA KUPIOTEPO aATTO AUTA,TT.X. |
chax’ Pcmax KATT.

. YmoAoyidoupe Tn Taon V, amo tn oxéon:

cmax’

R,

V, =V X ——
R, +R,

B CCX
XWpig va AaBoupe uttéwn 10 PIKPG pelpa Baong péoa amo v R..
. TpopodoTtoUue To KUKAwWa Tou oxAuatog 11.1a pe 1don amod 10 Tpo-
@OoO0TIKG OTTWG TTPOCdIoPIoTNKE OTNV £pwTtnon 1, avdAoya dnAadn
ToVv TUTTO ToU Tpaviiotop PNP, NPN.
. Metpdue nig 1doeig V,, V., V., ouykpivoupe Tnv yetpnbeioa V, pe tnv
uttoAoyioBeica oTnv €pwtnon 3. ZnuUelwvouue av n TTéAwaon eivai
op6n kal yiari.
. ETravaAapBdavoupe Tnv epyacia 3 kai 4 yia T0 KUKAwPA TOU OXANOTOG
11.1 B.
. Mola n dlagopd NG TTOAWONG oTOUG dUO TUTTOUG TPAvVZioTOP TTOU OU-
YKPOTOUV Ta KUKAWUATA TOU oxrnuarog 11.1;
. 2X€dIAouE Kal TTPAYHATOTTOIOUUE TO KUKAWWA Tou oxruatog 11.2 ue
TIG AVAYPAPOMPEVEG TIMEG TWV EEAPTNMATWV.

V=18V Dc
R.=1KQ

R=470 Q Q

2N2219

CE

BB

Zxnua 11.2

. ZUVOEOUNE WNOPIOKO UIKPOOUTTEQPOUETPO YIa TN PETPNON TOU PeUMQ-
T0G BAoewg Kal BOATOUETPO yia TN PETPNON TNG Taong V .. Me n
BonBela Tou TPOPOBOTIKOU V,, puBUICOUUE TNV TACN PEXPI TO TPAV(i-
oTOop va 0dnynBei oe armmokotrh. MeTpAue, TN OTIYUR TNG ATTOKOTTAG,
v 180N V..
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10.

11.

12.

13.

PubBuidouue otn ouvéxeia 1o pedua Baong pexpr n 1don V. va yivel
eAaxiotn. MNwg ovopaletal n kardotaon Tou BpiokeTal To Tpavdi-
OTOp OTNV TTEPITITWON QUTH;

Me Tn BonBeia Twv TTapaTTavw HETPRoEWY Xapaloupe Tnv eubcia
@OpTOU Kal TTPOODIOPICOUNE TIG TPEIG KATOOTACEIG AEITOUPYIAG TOU
Tpav{ioTOop, ATTOKOTING, EVEPYOG, KOpou. lNMpoadiopifoupe €mmiong
TéTE TO TpavdioTop cival ekTdG Acitoupyiag (OFF) kai moTe gival
eviog (ON).

Me Tn Bontbela TwV TEXVIKWY XAPAKTNPICTIKWY Tou TpavdicTop B,

Vi Voo R, Kl R Kal Twv oxéoewv

IB = (VBB-VBO)/RV IC = BIB ) IE = IB+IC VCE = VCC-IC X RL’

P.=V. x I, utroAoyidoupe Ta I, I, I, V. kai P.

B’ 'C' 'E’
2UYKPIVOUE T OTTOTEAEOUATA TNG £PWTNONG 12 Y€ QUTA TTOU PETPN-

oape. 'pd@oue TIG TTAPATNPAOEIS UOG.

EPQTHZEIZ - EPFAZIEZ

® Ti ytropei va kavel éva TpavdioTop;

° Moéte éva Tpaviotop NPN £xel opBn ToOAwOnN;

° Moé1e éva Tpaviiotop PNP £xel opBA mOAwonN;

°® Mepypd@oupe TIG SIAPOPES TWV TTOADCEWY Tou TpavlioTop Pe diaipé-
N TAONG KAl YE 2 TTNYEG.
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EPIFAZTHPIAKH AZKHZH 12
To TpaviioTop WG EVIOXUTAG

Z10X0I TG AOKNONG:

H ekuabnon tou 1po1TOU UTTOAOYIOUOU TNS atmoAaBnN¢ 1dong evog evi-
oxuTtn, TNS UETPNONGS TNS 81aPOPAc edongs LeTaéu anuarog £1I0000U Kai
6600V Kal n ekudOdnon Tou TPOTTOU TTOU UTTOAOYi{oVTal O CUVOETES avTi-
oTdoeis €10660uU Kai 600U TOU EVIOXUTH.

(OEQPHTIKO MEPOZ: KepdAaio 4, aeAida 100-105).

MPAKTIKO MEPOZ

OPIANA KAI YAIKA

TpogodoTikd 0-30V DC/1A, mmaApoypd@og OITTARG dE0UNG, YEVVN-
TPIA XANNAWY CUXVOTATWY, WYnN@IOKO TTOAUPETPO, TpavlioTop 2N2222,

C,=C,=25uF/25V, C,=50uF/25V, R, =R ,=10kQ/1/4W, R, = 150 kQ/1/4W,
R,=1 kQ /1/2W, R poooTtdrng 4,7K.

KYKAQMA AZKHZHZ
R1
R, c,
Q Vi
Vi EZ0AOZ
C1
EIZ0AOS t R c

Zxnua 12.1

MOPEIA EPTAZIAZ
1. ZxedIAdoUE Kal TTPAYUATOTTIOIOUUE TO KUKAWWA Tou OX. 12.1 pe TIg
avaypa@OPEVEG TINEG TWV €€apTNUATWY.
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2. ZuvoEoupe PETAEU TUAAEKTN KAl YNG TO TPOPODBOTIKO puBUICUEVO O€
Téon +12V DC.
3. YmohoyiCoupe BewpnTika TNV TA0N V, a0 TN OXE0N
R3
R,+R,

Ve =V *

4. Mg 10 Yn@IaKO TTOAUUETPO PETPAME TIG TAOEIC BAong - ZUAAEKTN -
Ektoptrou (V, V., V) Kal TIg ONUEILVOUUE OTO TETPADIO pag. ATro
TO ATTOTEAECUA QUTO, CUMTTEPAIVOUME av n TTOAwGn gival opBAG go-
PAG. ZUyKpivoupue eTTiong TNV peTpnBeica V, e auTth Tou utroAoyi-
oape ammoé v epwrtnon 3.

5. Zuvdéoupe 0TV €i0000 YEVVATPIO XAUNAWY CUXVOTATWY PUBUICHE-
VN WOTE Va TTapEXEl 0TNV £€€000 NUITOVIKO orjua 500Hz.

6. Zuvdéoupue TO €va KavdAl Tou TTaApoypd@ou oTnv €i00d0 Kal TO
GAAo oTnv £€odo.

7. PuBuiCoupe Tnv TG0N £€600U TNG YEVVATPIOG HEXPI TO ONUEIO TTOU TO
onua €€600U TOU EVIOXUTH TTOU PETPAME GTOV TTAAPOYPA®O VA NV
gival TTapapopPwpévo. Metpdpe Tnv TGO €10000U Kal £E6d0U

V,

2

Kal atté TN yvWwOoTH oxéon A= , UTTOAoYiCoupe TNV evioxuon
(atTOoAOBN) TNG TAONG TOU EVIOXUTH.

8. ApaipoUpue TWPG TOV TTUKVWTH 03 Kal HETPAUE €K VEOU TNV TAON
€€000U. Tn CUYKPIVOUWUE PE TNV AVTIOTOIXN KUMATOUOP®H TG £pW-
TNong 7. Fp&@ouE TIC TTAPATNPACEIG HOG.

9. Zxedidloupe OTO TETPADIO TIG KUPMOATOPOPPEG €10000U Kal £€§0O0U
TTOU TTAPATNPOUNE OTOV TTAAUMOYPAPO Kal atrd auTég UTToAoyioupE
TN d10Qopa PAong METALU TwV dUO CNUATWV.

10. Mg 10 WNQIOKO TTOAUPETPO PETPAUE TO EVOAAACOOPEVO pela €l-
oo0dou leio kar atmé 1 oxéon Z = U,/ | uttoloyifoupe Tn ouveeTn
avTtiotaon €10680u NG Babuidag.

ZHMEIQZH 1: H 160N 10U UETPAUE OTNV £i0000 pE TOV TTaAuoypdgo eivai V., (eval-
Aaocoduevn 1don amd Kopupn og Kopuen). TpETer va TN LETATPEWOULE
og 1don V.

ZHMEIQZXH 2: Evag mpakTIKOS TPOTTOS yIa va UETPOOUNE T oUVOETn avriotaon £€06-
Oou OTn ouvdeouoAoyia KoIvoU eKTTOUTTOU Eival O TTAPAKATW: LUETPALE
TPWTA TNV TA0N 600U TOU EVIOXUTH XWPIC POPTO. 2T CUVEXEIQ TUVOE-
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oupe arnv £§odo peTaéu yng kai C, éva pooararn kai mapdiinia o’ au-
TOV éva BoATOuETPO. Pubuidouus 10 pOOCTATN UEXPI VA TTETUXOUUE OTO
BoATéueTpo TN wioh Tiun NS Tdong e€66ou xwpic eoépro. H avrioraon
TOU TUHUATOC TOU POOOTATH yId TNV OTToia EXOUNE TN MICH TIUR TS TAONS
eg€odovu gival n ouvBern avrioraocn €€660U TOU EVIOXUTH.

10. Mg Tn BorBcia TG peBGdoU TTOU UTTOdEIEaNE TTAPATTIAVW UTTOAOYiI-
Coupe TN OoUVOETN avTtioTaon €€6dou TnNG Baduidag.

11. Zuykpivoupe Ta peyEBN atmoAafr) Taong, dla@opd eAacng, oUVOETEG
avTIOTAOEIG €10000U Kal £EOO0U [E TA PEYEDN TTOU TTEPIYPAPOVTAI
oTn Bewpia Kal ypd@ouue TIG TTAPATNPNCEIS KAl T CUPTTEPATHATA
MOG.

EPQTHZEIZ - EPrAZIEZ

° Méte 10 TPAVEiOTOP Eival TTOAWPEVO KATA TNV 0pOr gopd;

® Mwg PJETPAUE TN dla@opd ACNG WETAEU OAPATOG £100d0U Kal £€6d0uU
ME TTaApoYpA@o BITTANG déoung;

® Ti TGgNG peyEBoug pTTopEi va ival n atroAafr) TAoNg o€ £va eVIOXUTNA
ME ouVOECHOAOYIa KOIVOU EKTTOMTTOU;

® TiI TG&NG pey£EBoOUG gival ol OUVOETEG AVTIOTAOEIG E1I00D0U Kal £5O00U;

® E¢nyoupe Tn xpnoiuotnTa tTwv mukvwiwv C,,C,,C..
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EPIFAZTHPIAKH AZKH:ZH 13

XapakTnploTika TpaviioTop emidpaong mwediou (FET)

216Y0I TG AOKNONG:

Na vyiver ekuabnon tn¢ didkpions peraél twv duo TuTwv Tpavliorop J
FET kar MOS FET kai, armro TIS XapaKkTNPIOTIKES KAUTTUAES, va TTpoodIopi-
{eTar 0 KOPOS Kal N TEPIoXN OIATTTACNC.

(OEQPHTIKO MEPOZ: KegpdAaio 4, oeAida 111-116).

MPAKTIKO MEPOZ

OPI'ANA KAI YAIKA

TpogodoTikad 0-5V AC, 0-5V DC 5mA, 0-20V DC 20mA, nAekTpovikd
TTOAUMETPO, HIAAIOQUTTEPOUETPO, TpavlioTop J FET - KavdaAl N, tpavliotop
MOS FET - Kavahi N MFE 140, avriotaoeig R,=100 Q, R = 1 MQ.

KYKAQMA AZKHZHZ
R1
Q " Voo
G D A 0-20V DC
S V
Zxnua 13.1
MOPEIA EPTAZIAZ

1. MpayuaToTroIoUhE TO KUKAWMPAO TOu oXAPaTog 13.1 e TIG TINEG TwV
e€apTNUATWY, aPOU TTPWTA TOo oXedIAoOUUE OTO TETPADIO UAG.

2. 2UuvOEoUUE TO MIANIQUTTEPOUETPO KOl TO BOATOMETPO, ME TN OCWOTH
TTOAIKOTNTA, KABWG Kai To Tpo@odoTiké 0-20V DC otn 8éon V,, Tou
KUKAWMATOG.
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3. Avoiyoupe 1o Tpo@odoTikd Kal yia Taceig 0-0,5-1-1,56-2-25-3-3,5
-4-45-5-6-7-8-9-10-12-14 - 16V, ueTpdue Kal GCNUEIWVOUUE
TO QVTIOTOIXO PEUMA EKPONG |.

4. Mg Baon TIGg YETPNOEIS TNG £pWTNONG 3 OXEDIAOUME TN XAPAKTNPI-
oTIKr) €§6d0ou Tou J FET yia V¢ = OV.

5. MpaypaTtotroloUue TWPA To KUKAwWa Tou 0. 13.2 kal puBpifoupe
v 1don V4 aT1o 1V.

Y

DD

R mA +0-20V DC

Gs

0-5v. *

DC

Zxnua 13.2

6. MetaBdaAoupe Tnv Taon Vg, yia Tig idlEg TIUEG WE TNV £pwTnan 3,
METPAUE KAl CNUEILVOUUE TO AVTIOTOIXO PEUMA EKPONG | .
. EmmavahapBavoupe Tnv epyacia 6 yia Tig TiwEG V= 2V kai V= 3V.
8. ATTO TIG TTAPATTAVW EPYACIEG XOPATCGOUHE TIG AVTIOTOIXEG KAMTTU-
Aeg €€600U.
9. Mg 1 BonBeia TNG KAPTTUANG TNG £pwTNONG 4, uTtoAoyioupE ypaI-
KA T0 pelpa | oo KaBWg Kal TV Tdon auoeigng V..
10. To idl0 TTpAyUQ UTTOPEI va yivel Kal yia TIC AAAEC XOPOKTNPIOTIKES
TTOU XAPAgapE.
11. MNpayuatoTroloUue T0 KUKAwHA Tou o). 13.3 Kal BPaXUKUKAWVOUE
TNV €icodo TTUANg Tou MOS FET oT1a onueia 1 & 2.

~

+ V=20V,

DS

Zxnua 13.3
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12. Zuvdéoupe TPoPodOTIKO 20V wg Tyn V¢, KaBwg Kal Ta opyava,
(dnA. MIANIQUTTEPOUETPO KAl BOATOUETPO) TTOU XpEIGdovTal VIO Th Hé-
TPNON Twv Vo & 1.

13. MetaBdaAAoupe Tnv 1aon Vg, yia Tiyég ammo 0 -12V ava 1V, kai pe-
TPdue 10 pedpa ekpong I .

14. ATmé TIg PeTpROEIg TNG epwTnong 13 Xapdooouue TNV KAPTTUAN
MOSFET vyia V4 = 0 kal Tpoadiopifoupe o€ auTr Tnv Tdon cUo@I-
¢ng V, Kkai 1o pedpa | .

15. TomroBeToUpe otnv €icodo Tou MOSFET onueia 1,2 Tpo@odoTi-
KO +2V DC kai emavalapBavoupe Tnv gpyacia 13 yia TINEG V ¢ =
+0,5V, kai +1V a@oU a@aipécoupEe TO BPaxUKUKAWA.

16. AT TIg PETPAOEIG TNG epwTNONS 15 Xapdooouue TNV KAPTTUAN
Vs = f(l5) yia V¢ = 0,5V kai V¢, =+1V avrigToixa.

17. Znueiwvoupe oto TETPAdIG Pag (Kal dikaloAoyoUue TNV atmdvinon)
av 1o MOSFET Aeitoupyei oav TUtTOU dlakévwong i TUTTOU TTPO-

caué¢nong.

EPQTHZEIZ - EPrAZIEZ

® [Nolog TUTTOG TPpavioTop £XEI UWPNAN avTioTaon £100d0u;

° Mari Ta J FET mmapouciddouv uwnAr avtiotaon €10000u;

* Mwg moAwvetal éva MOSFET,

° Mati ta MOSFET utropoUv va AEITOoupyroouV Je INdEVIKA TTOAWON;
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EPIFAZTHPIAKH AZKH:ZH 14
To Tpavdiiotop FET wg evioxutAg

Z16X0I1 TG AOKNONG:

H ekuabnon tou tpdmou moAwaong tou Tpavliorop FET oav svioxuth
Kai 0 uttoAoyiouo¢ Twv Bacikwv ueyebwv tng Babuidac, ammoAafn raong,
olapopd edonc petaél Twv oNUATWY £10000U Kai €E600U.

(OEQPHTIKO MEPOZ: KepdAaio 4, oeAida 134-140).

MPAKTIKO MEPOZ

OPrANA KAI YAIKA

Tpo@odoTtikd 0-30V DC/1A, mmaApoypd@og dITTANG dEOUNG, YEVVATPIA
XOMNAWY OuxvoTATWY, WnIakd TToAUPETpO, Tpaviiotop BF245C,

R, = 4,7kQ/1/4W, R, = 1kQ/1/2W, R, = 1MQ/1/4W, C, = C, = 0,022yF,
C,=25F/25V.

KYKAQMA AZKHZHZ
T 20V,
Q R
C, D C,
EIZOAOX S
G EZOAOS
R3 RZ G3
Zxnua 14.1
NMOPEIA EPTAZIAZ

1. ZxedIGfoupE Kal TTPAYHATOTTOIOUME TO KUKAWMG TG doKNOong Tou
oX. 14.1 Pe TIG avaypa@OPEVEG TIMEG TWV £EAPTNUATWV.

74 EPIA>THPIO




2. TpogodoToupe pe Tédon +20V DC 1n Babpida. EAéyxouue Ta duva-
MIKA TOU KUKAWMPOTOG KAl TTPOTEXOUME TTOAU, 18iwg OTaV YETPAME TO
QUVANIKO TNG TTUANG yiaTi EUKOAQ PTTOPEI va KaTaoTpagei auth aTrd
uTTEPBOAIKN TAON.

3. Mg 10 (-) Tou BoATOETPOU OTN yeiwan, yeTpoupe TIc DC tdoeig oTa
onueia V,, Vg kai V. Znueiwvoupe av n méAwaon eival katd tnv
0PN @opd kar av 1oxUel N oxéon V >V >V .

4. FuvdEéoupe TNV €i00d0 YEVVATPIA XAUNAWY CUXVOTATWY PUOUICHE-
vn va TTapExel NUIToviko onua 500Hz.

5. Zuvdéoupue 1O €va KavaAl Tou TTaApoypd@ou oTnv €icodo Kal TO
GaAAo oTnv €€0do0.

6. PuBuidoupe Tnv 10N €600V TNG YEVVATPIOG PEXPI TO ONUEIO TTOU TO
onua e€6dou TG Babpidag TTou PETPAUE GTOV TTAAPOYPAPO VA NV
EXEI TTAPAPOPPWON. ZNUEIWVOUNE TIG TIMEG KAl UTTOAOYICOUNE TNV
atroAafn Taong.

7. ZXedIACOUE TIG KUPOTOUOPYEG €10000U Kal £E6OOU TTOU TTOPATN-
poUuE OTOV TTAALOYPAQPO Kal atrd auTég uttoAoyifoupe Tn dlagopd
@4aong Twv oNUATWY aAUTWV.

8. YmoAoyifoupe TIG oUVOeTEG AVTIOTACEIG €10000U Kal ££6d0U TNG
BaBuidag olupewva Pe TOUG TPOTTOUG TTOU UTTOdEIXBNKavV aTNV
aoknon 12.

9. Zuykpivoupe 6Aa Ta aTTOTEAECUATA PE TA AvTioTOIXa TG Aoknong 12
Kal YPAQOUNE TIG TTAPATNPNOTEIG HOG.

EPQTHZEIZ - EPrAZIEZ

®* Na oxedlacBouv ol ouykpITiKoi cupBoAiopoi atmAoU TpavdioTop Kai
Tpavliotop FET.

° [ola T KUPIWTEPDO XOPAKTNPIOTIKA Twv TpaviioTop FET;

® Ta xapakTnploTIKA Twv Tpavliotop FET pe TT0o100 NAEKTPOVIKE Au)via
opoladouy;
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EPFAZTHPIAKH AZKH:H 15
EAeyxopevog avopOwTiig Trupitiou (SCR 1 BupioTop)

2T6X0I ThG AOKNONG:

Na karavon6ei n Asitoupyia Tou BupioTop WS eAcyxOuEVOU BIQKOTTTN,
uadi pe Tnv évvola NS ywviag aywyiuorntac Kai va eAsTnBouv ol Baoi-
KEC TOU XPHOEIS.

(OEQPHTIKO MEPOZ: Kepdhaio 5, oehida 148-152).

NMPAKTIKO MEPOZ
OPI'ANA KAI YAIKA

Tpo@odoTikd 0-6V DC 150mA, nAekTpovikd TTOAUPETPO, BupioTop
CID6BI, avrigtaoceig R, = 4,7 KQ, R, = 1KQ, R, = 47Q, T0TEVAIOUETPO.

KYKAQMA AZKHZHZ

+6V DC A,
mA

R3

R4
A

2 3 y
Rz
ZxAua 15.1

NMOPEIA EPTAZIAZ

1. E€etdloupe 10 BupioTop Kal e Tn PonBeia Tou WUOUETPOU, TTPOCDIO-
pifoupe Toug aKPOBEKTEG TOU, BNA. TNV Avodo (A), Tnv kdBodo (K) kai
TNV TTUAN (G), 6TTWG UTTOBEIKVUOUE TTAPAKATW:

MeTpdue TNV WHIKA avtioTaon Katd {euyn XPNOIUOTIOIWVTAG TO
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WHOHETPO dUO POPES, TOTTOBETWVTAG TOUG OKPOOEKTEG TOU EVAAAGE.
2NUEILVOUUE TNV AvTiOTAON TTOU JETPHOAME:

10 Ceuydpl AKPODEKTWV
AvTioTaON i,
ME aAAayn TNG TTOAIKOTNTAG TWV AKPOJEKTWY TOU OpyAvou

20 Ceuydpl OKPOBEKTWV
AvtioTaon ......cceeeeeeel.
ME aAAayr TNG TTOAIKOTATAG TWV AKPODEKTWY TOU OpYAvou

30 Ceuydpl AKPOBEKTWV
AvTioTaon ....ccoeeeeennnn.
pE aAAayr TNG TTOAIKOTNTOG TWV AKPODEKTWY TOU OpyAvou

Av TTapaTNPOOUME TIC METPROEIG TTOU TTHPAUE, O€ KATTOI0 (euydpl
AKPOOEKTWYV Ba £XOUME PETPROEI AvTioTaon TTOAU MIKPA ME TN MIa
TTOAIKOTNTA TWV AKPOBEKTWV TOU OPYAVOU KAl TTOAU PEYAAN PE TNV
aAAQyr TWV OKPODEKTWV.

Edv Ta mpayuaTa gival €101, TOTE TO {EUYAP! AUTO TWV OKPODEKTWV
Tou BupioTop cival n TTUAN G kai n kaBodog. TéTE, O TPITOG AKPO-
O€KTNG aTToTEAEI TNV AvodO0. EnueEIwvVoulEe AoITTév Tnv KdBodo, Tnv
Gvodo Kal TNV TTUAN OTOUG OKPOJEKTEG TOU BupioTop Kal eTTIRERAIW-
VOUHE TOV TTPOGBIOPICHO Pag pe TN BorBeia Tng BACNS TOU CUYKE-
Kpiuévou BupioTtop TTou eikoviCetal oto DADA BOOKS ToOU €pya-
oTnpiou.

TéNog, TTPETTElI VO TTOUUE OTI av PETAGU TTUANG Kal KaBOdouU UETPN-
OOUME TNV avTioTaon pe evOAAGE TTOAIKOTNTA TOu OpydAvou Kal Tn
BpouUpe pikpA Kal oTIG dUO PETPAOEIG, TOTE TO BupiaTop £xel BAGRN.
AUTOGC gival évag yprAyopog Kal TTPOXEIPOG TPOTTOG EAEYXOU TNG Ka-
TdoTaONG £VOG BupioTop.

. 2Xedidfoupe Kal TTpayuaToTroloUue To KUKAwPa Ttou ox. 15.1. H
avTtiotaon R, TommoBeTeiTal yia Tnv TrpoaTtacia Tou BupioTop Kai N R,
+ R, yia v méAwaon 1ng mUANg. To TrotevoioueTpo givar 1/2 W kal,
OTTWG TTaPATNPOUUE OTO OXNMUA, 0 A, gival TUTTOU PTTOUTOV Kal 0 A,
KOIVOG OIOKOTITNG.

. Mg avoikté 10 dlakoTTn A1, puBUiIfoupe TO TTOTEVOIOUETPO OTNV
eNaxioTn B€on kai Tnv Tadon Tpoodoaciag ota 6V. KAcivouue 10 OI-
OKOTITN A, Kal HETPAUE TNV TAON Tou BupioTop PETALU avodou Kal
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10.

yng. H tadon autr mpétrel va gival 6V, yiati To BupicTop cival ekT6g
AgIToupyiag.

. ThéCoupe pia @opd 10 dIAKOTITN A, KOl TTAPATNPOUUE TO BOATOUETPO.

pd@oupe TIG TTAPATNPNOEIG Pag. ZuveXiCel TO BOATOUETPO va PETPA-
€1 TaoN Xwpig va mECouuEe To dlakoTITN A,; MNari;

. Avoiyoupe Kal KAgiVOUpE TIPOG OTIYUA TO SIAKOTITN A, KaI TTapATN-

poupue 10 BoATOuETpO. Ti cupPaivel; To BupioTop Byaivel ekTOG; Av
val, TI TTPETTEI va KAVOUUE yia va TeBei oe Asiroupyia ava 10 Bupi-
oTop;

. ZTpEPouE augnTIKA O1yd - OlIY& TO TTOTEVOIOPETPO KAl TTAPATNPOUHE

TO peUpa avodou. Zuvexifoupe TNV augnon g R, péxpr oTo auTTe-
POUETPO VO £XOUME TNV TTI0 aKPIPR PETPNON. TI TTapaTNPEOULE;

. MeTpouUpe 10 pelpa ocuykpATNONG KAl TO YPAPOULE.
. Me 1n BorBeia Tou TToTEVOIOUETPOU R, Kal yia peUua avodou 10 - 20

- 30 - 50 - 70 mA petpdpe Tig Tdoeig avodou Kal kabBddou Tou Bupi-
aTop.

. XapAadoupe Tn XapakTnPIoTIKY KAUTTUAN Tou BupioTop Kal ypd@pouue

TIG TTAPOTNPAOEIG HAG YI' QUTAV.

Me 1O TTOTEVOIOUETPO OTNV €AAXIOTN B€0n Kal TO BupioTop o€ Acl-
Toupyia YETPAUE TNV TITWON TAoNG METAEU avodou Kal yng. Bpayu-
KUKAWVOUNE aTIydiaia Tnv avodo pe Tnv KaBodo. Ti TapaTtnpoUE;
AlakoTrTeTal n Asitoupyia tou; To idlo K&voupe BPaXUKUKAWVOVTAG
TNV TTUAN pe TNV dvodo. [H TTapatrdavw gpyacia ammoTeAei Sokiun yia
TIG duvaToTNTEG TOU BupicTop cav BIOKOTITN].

EPQTHZEIZ - EPrAZIEZ

® Ti €idOUG XOPAKTNPIOTIKI aywyIihdoTnTa £X€El £éva BupioTop;

® Mg mé0eg OTPWOEIG NUIAYWYOU UAIKOU €ival KATOOKEUOOUEVO €va Bu-
pioTop;

® [16on ival TTepiTTou N TTTWoN Tdong o’ £éva BupioTop OTAV Eival ayWYIUO;

°® Mwg ovopddetal n eEAAXIOTN TIUA PEUPATOG TTOU ATTAITEITAI VIO VO OTTO-
TpEWwel To BupiaTop, atd TO va gival aywyIiuo;

®* Mg Baon TN cuPTTEPIPOPA TOU BupicTop, TTOU UTTOPOUUE VA TO XPNOI-
MOTTOINOOUE;
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EPIFAZTHPIAKH AZKH:ZH 16

Ap@idpopog AlakétrTng - DIAC & TRIAC

216X0I1 TG AOKNONG:

Na karavoroouue 1n Asitoupyia Twv mapamdvw eéaprnuatwyv padi ue
TIC OMOIOTNTES KAl OIAQOPEC UETAEU TOUS KAI VA IEAETIOOUUE TN OUUTTEPI-
Qopa ToUS KABwCg Kai TN Xprion Toug.

(OEQPHTIKO MEPOZX: KepdAaio 5, oeAida 156-158).

MPAKTIKO MEPOZ
OPrANA KAI YAIKA
Tpo@odoTikéd 6,3 AC 500 mA/6V DC 500mA, nAeKTPOVIKO TTOAUHETPO,

TTAAPOYPAQPOG, UTTOUTOV JIOKOTITNG, AauTTaKl, avTiotaon R,=47Q 1W,
R,= 2,2 kQ, diakomtng amAog, DIAC BR100 1) ST2 TRIAC SC136B.

KYKAQMA AZKHZHZ
N
+ A R,
6,3AC
6VDC
Zxnua 16.1
MOPEIA EPrAZIAZ

a) MEAETH TRIAC

1. Mg tov TpdTTO TTOoU UTTOdEIEaNE OTO BupioTop TTPOCdIOPIOUME TOUG
akpodékTeg Tou TRIAC Kal pe TTPOXEIPO TPOTTO, dNA. HE TO WHOE-
TPO, EAEYXOUHE TNV KATAOTACH) TOU.

2. MpaypatotroloUue To KUKAwPa Tou o). 16.1 kai puBuidoupe Ta TpO-
@odoTika ata 6V DC kai 6,3 AC, 6TTwg akpIBwg deixvel TO KUKAWUA.

FENIKA HAEKTPONIKA 79




3. Kpatdue mmatnuévo 10 PTToutdv A1 Kal 0T GUVEXEIQ TO AQrivou-
pe. MapatnpoUpe TN CUPTTEPIPOPA TNG AGUTTOG KOl ATTAVTANE OTNV
€EPWTNON: YIOTI TTPETTEI VA €ival TO ITTOUTOV TTATNUEVO YIA VO avapel
N 6xI N AauTIQ;

4. 31n B8¢on TTou gival ouvoEedEUEVO TO AQUTTAKI CUVOEOUE TOV TTOA-
pHoypa@o kal eravalauBavoupue v epwtnon 3. MNapakoAouBoUpue
TNV KUPATOPOP®I OTOV TTAAPOYPA@Oo aTTd TNV Atroyn Tou av givail
TTANPWG ) OXI NUITOVIKE Kal TN oXeOIACOUNE. 2TnN OUVEXEIQ PETPAUE
TN ywvia aywyiudétntag pe Tn Bonbeia Tou TTaApoypdeou.

5. MNpayuaTtotroloUhe TO KUKAwPA Tou oxApatog 16.2 ye 1o dI1akOTITN
A2 avoIKTo.

+ 6V DC

+ 6V DC

Zxnua 16.2

6. KAgivoupe 10 dIOKOTITN A2 Kal TTIECOUNE OTIydIaia To ptToutov A1,
MapakoAouBoUpE TN CUUTTEPIPOPA TTOU €XEI TOTE TO AQUTTAKI Kal
YPG@OUE TIG TTAPATNPNCEIG HOG.

7. AvTIOTPEQOUE TIG TTONIKOTNTEG TOU TPOPODOTIKOU HE TN CEIPA Kal
TTaparneouue 10 Aautrdki. Metd n diadikaoia auTtr, JE TPOPODO-
Tnon Tou TRIAC pe 6Aoug Toug duvaToug TPOTTOUG Ba Aéyaue OTI TO
TRIAC €xel T€ooepig duvaToug TPOTTOUG OKAVOAAIGHOU Kal TTOIOUG;

B) MEAETH DIAC

8. Zuvdéoupe TO KUKAWHA TOU OXAMOTOG 16.3 Kal TO TPOQPOBOTOUNE HE
ouvexn Taon aTrod 10 TPoPodoTIKG 0-50V.

9. Mndevifoupe Tnv T@0N TNG TNYNG V.. ToTrToBeTOUUE TO APTTEPOUETPO
oTn 8éon 20mADC. Augdavoupue apyd apyd Tnv T&on TNG TTNYNAS
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10.

11.

12.

mA

Zxnua 16.3

KAl TTOPOTNPEOUPE OUyXPOvwe Tnv €vOeEIEn ToUu APTTEPOMETPOU.
EvTotridoupe 10 onueio mou apyicel va dyel To DIAC. MetpoUue Kai
ONUEIWVOUNE TO PEUPA TOU KUKAWMPATOG, TNV TAon OoTa dKPA Tou
DIAC kai Tnv avTioTolxn Tdon TnNG TNYNG. £1n oUuvéXeEla UTTOAOYilou-
ME Tnv 1o0XU TTou atmoppo®d 10 DIAC kal kataypd@oupe TO
ATTOTEAECA.

Evrotidoupe a1rd 10 QUAAGDIO TWV XAPOKTNPIOTIKWY TIG TUTTIKEG TI-
MEG yIa Ta peyEdn V. kai P, . KaBwg €TTiong Kai To peUua oUyKpa-
TNoNg I, KOl KATaOXWPEOUUE TIG TIMEG.

2NUEIWVOUUE av Ol TINEG V|, . Kal P, . TTOU éXOoupE KaTaypayel oTnv
epwtnon 9 BpiokovTal eviog Twv opiwv TToU opilel 0 KATAOKEUA-
oTNnG.

Moieg aAAayég Ba cuuBouv av avTIoTPEWOUNE TNV TTOAIKOTNTA TNG
TTNYAG OTO KUKAWWA Tou oxfuatog 16.3; AIKaioAoyRoTe TNV aTTavTn-
on oag.

EPQTHZEIZ - EPrAZIEZ

® Méoeg evwoelg d16dou TTUANG uttdpyouv o’ éva TRIAC;

® [16o0oug dlaYopeTIKOUG TPOTTOUG oKavOaAIouoU £xel éva TRIAC;
® E@appoyég Tou TRIAC (ava@épaTe TIG KUPIWTEPEG)

® NMapouoidlel To DIAC apvnTikA avTioToon;

* HV,, gival GUPPETPIKA Kal KaTd TIG dUO KATEUBUVOEIG;

® Xpnoipotroigital To DIAC yia okavdaAiouo evog TRIAC;

® [payTe PepPIKES e@appoyég Tou DIAC
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EPFAZTHPIAKH AZKH:H 17
XpnRon Bupiotop (SCR) yia éAeyxo 10x00G

Z10XO0I TG AOKNONG:

Na amoktnBei n duvardérnTa KATaoKEUNS KUKAWUATOC yia EAEyXO TNG
I0X00¢ uE Baon tn ywvia aywyiuotntag evog Bupiorop.

(OEQPHTIKO MEPOZ: KegpdaAaio 5, oeAida 158-160).

MPAKTIKO MEPOZ

OPrANA KAI YAIKA

Tpo@odoTikd 6,3 V AC 500mA, nAeKTpoVvIKO TTOAUPETPO, TTaAUOYPA-

@og, TTUKVWTAG 0,1 pF, duo diodol TTupitiou 1N4004, AapTtrdki, BupioTop
C106BI, avmioTtaceig: R =200Q 1W, pooatarng R, = 50 KQ, diakoTrng.

KYKAQMA AZKHZHZ
K.E AA
A,
A, T, o, R
6,3 AC
V, D,
C
Zxnua 17.1
NMOPEIA EPTAZIAZ

1. Mg Tov TpoTTO TTOU UTTOdEIEaE aTnVv doknan 15 kai Tn BonRbeia Twv
TEXVIKWV XapakTnpioTIKwy atré Ta DATA BOOKS mrpoodiopiloupe
TOUG OKPODEKTEG TOU BUPIOTOP Kal EAEYXOUME TNV KATAOTAGH| TOU.

2. MpaypatotroloUue TO0 KUKAWPA Tou oXANATOG 17.1 g TIG avaypa@o-
MEVEG TIMEG TWV €€apTNUATWY Kal TO oXeDIAlOUNE OTO TETPADBIO HAG.
AvagepouacTe 6 0T onuaagia Kai TN XPNOoIMOTNTA Twv €EAPTNNA-
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TWV TTOU TO OUYKPOTOUV. Znueiwvoupe 6T ol D,, D, ammotehouv N i
aragn d1akotTn (AA) Kai To AauTrdki Kai n avrtiotaon R, 10 KUKAwUa
eAéyxou (KE) 6tTwg meplypd@etal oTnv avtioToixn mapdypa@o Tou
BiBAiou.

3. TpogodoToupe 10 KUKAwpa Kai puBuifoupe TNV R, atnv €Aaxion
avTioTaaon. Z1n OUVEXEID, KAEIVOUNE TO BIAKOTITN A, KAl TTAPAKOAOU-
Boupe TN AAUTTA Kal TNV KUpaTtopop®n otnv 08ovn tou TTaApoypd-
@ou o otroiog cuvdéetal TTapdAAnAa oTnv Auxvia A,. Metpdue n
MEYIOTN ywvia aywyinoTnTag Kal T oxXedIAdouphe oTo TETPAdIO Hag
O€ JOipEG.

4. Augavoupe TNV R, 600 TT1I0 apyd PTTOPOUNE, TTAPATNPOUHE TNV KUNA-
TOMOP®N, HETPAME KAl TNPEIWVOUNE TNV EAAXIOTN ywvia aywyiuoTn-
TQG.

5. Attoouvdéoue TNV TPOPOBOCIa TOU KUKAWPATOG KAl avTIKaBIoToU-
pe TN Auxvia A1 pe pia avriotaon R =200Q. Zuvdéoupe TTapaAAnAa
oTnV avTioTaon Tov TTaAPoYPA@Po Kal TPOPOdOTOUNE EavA TO KUKAW-
pa pe Tadon 6,3V AC.

6. PuBuifoupe Tnv R1 otnv eAdxioTn TiUA, TTapatnEoupe Kal oxedid-
(OUPE TNV KUPATOPOP®N. 2TN CUVEXEID UETPAUE TN V| OF Voo

7. PuBuifoupe 1o pooCTATN £TC1 WOTE VA TTAPATNPACOUNE OTNV 086vN
TOU TTAALOYPAQPOU KUUOTOMOPYPEG VIO YWVIES aywyIiuéTnTag Tou Bu-
pioTop 45°, 135°, 180°. ZxedIAloUNE TIG KUMOATOPOPPES OTO TETPADIO
MOG METPWVTAG GUYXPOVWG KAl TNV avTioToixn Tdon @opTiou.

8. N'pdoupe Ta CUPTTEPACHATA POG Kal TIG BIGTTIOTWOEIS YAG YIa Th
Xpnoipgotnta Twv SCR.

EPQTHZEIZ - EPrAZIEZ

* Ti onuaivel kaBuoTépnon eaong;

° [a va Bpoupe TNV 1I0XU O€ PIO KUPATOPOP®N TTAAUWY TTOIO TIMA TNG
TAoNG TTPETTEI VA EEPOULE;

® 270 KUKAWHA TNG AOKNONG 0 €AeyX0G 1I0XUO0G YiveTal ae OAn Tn dIAPKEIQ
NG BeTIKAG NUITTEPIGOOU 1) OXI;

®* H yxpovikA didpkeia TTou dyel éva BupioTop €ival yvwaoTh wg Xpovog
KaBuaTépnong A wg ywvia aywyiuotnTag;
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EPIFAZTHPIAKH AZKH:ZH 18
Aiodog PwroektTOopTrAG (LED)

Z16X0I1 TNG AOKNONG:

Na vyiver ekud6naon tou 611 n diodo¢ LED avdafer uévo orav eivar opba
moAwpévn, n &€ évraon tou Qwroc e€aprdrar amrd Tnv 1don oTa Akpa ¢
Kai va karavonbei n xpnon ¢ LED yia tn oraBeporroinon rdong.

(OEQPHTIKO MEPOZ: KepdAaio 6, ogAida 169-173).

MPAKTIKO MEPOZ
OPIrANA KAI YAIKA
Tpogodotikd DC 0-10V, 1pogpodotikd AC 0-10V, WIANIQUTTEPOUETPO,

NAEKTPOVIKO TTOANUUETPO, TTaAPOYPd@og, avTtioTaon 2200, Aiodog IN4001,
LED

KYKAQMA AZKHZHZ

+ +

mA + NN | A
V=0-10V DC "
! Vv
Ri
Zxnua 18

MOPEIA EPTAZIAZ

1. Evrotridoupe Ta dkpa Tng LED kai Ta onuelwvoupe oto oxXESIO.

2. Av diabgtoupe Tmyn 1dong V,=18Volt utrohoyidoupe TV TIPn TNG
avriotaong R, mou mpéTrel va ouvdeBei ae oeipd pe Tnv LED kai
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TNV 10XU TTOU atroppoPad (TUTTIKEG TIWEG V| =2V Kai | = 20mA).
KaTtaxwpoupe TIG TINEG OTOV TTAPAKATW TTiVAKA:

R, (Bewpntikn) | R, (TiuA gumopiov) | R, (BewpnTikr) R, (euTmopiou)

10.

. 2xed1adoupe Kal ouvdEéoupe TO KUKAWMA, PE TIG TIUEG TWV £6APTN-

paTwyv OTTwg d¢eixvel To oxApa 18.1. [MPOZXOXH: To Tpo@odoTIKO
KAEIOTO]. To MIANIQUTTEPOUETPO TiBeTaI 0TNV KAigaka Twv 100mA kai
TO BOATOUETPO OTNV KAiJOKa Twv SV.

. Mg 10 TTOTEVOIOPETPO PUBNIONG TAONG TOU TPOPODOTIKOU OTO EAAXI-

07O dUVATO, AVOIYOUNE TO TPOPODOTIKS Kal pubpifoupe alyd-olyd Kai
ME TTPpOCOXN TNV TAGN, HEXPIG OTOU TO MIAAIGUTTEPOUETPO va OEiEel
10mA. MapaTtnpoupe Tn diodo LED kal yeTpoupe Tnv Tdon ota dkpa
nG.

. Augavoupe Tnv Tdon PEXP! va Exoupe peupa 20mA. Metpouue Tnv

Tdon oT1a dkpa NG LED, TTapatnpoUpe To QWTICHO Kal EAEYXOUHE av
n LED CeoT1dONKE.

. ETTavoAauBdavoupe TNV gpyacia TnG £pwTnONnNg 5 auavovrtag tnv

Tdon Tou TpoodoTikou yia 30, 40, 50mA kal ypAQOUUE TIG TTAPATN-
PNOEIG Jag yia TN cupTTepIPopd TG LED.

. ATTO TIG METPAOEIG TOU PEUPATOG KAl TG TAONG XOPAOOOUUE TNV Ka-

MTTOAN V=f(l) kai Tnv €&eTddoupe. T ouutrepdopaTa Bydlouue; Ei-
val duvaTtd n LED va xpnoigotroinBei yia otabepoTtroinon T1dong Kal
TTWG; ZUYKPIVOUME TIG TTOPATTAVW TIUEG PE AUTEG TTOU UTTOAOYICQE
KAl KATOYPAWAUE OTOV TTiVAKA.

. YTroAoyidoupe TNV KatavaAwaon 10xUog attoé Tnv oxéon P =V - |
. MeTpdapue kai ypdooupe ato TETPAOIO POG TIG VOEILEIS TOU YWnola-

KOU TTOAUpETPOU yia opBn kal avdoTpogn TnG LED (akoAouBoupe
TNV idia diadikacia Tou akoAouBrnoaue atn pETPNON atmAwy O10-
dwv).

EvToTridoupe 1a dkpa NG dITTAAG LED (dvodog — kaBodog) kal Ta
OnNMEIWVOUNE OTO OXEDIO.
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11. Zuvdéoupe Tuxaia éva Ceuydpl akpodeKTWY (Avodog — KaB0dOG) TNG
OImTAng LED o€ 1don 2V DC kal OnUEIVOUNE TO XPWHPA OTOV TTa-
POKATW TTiVAKA. 2T cuvéxela ouvdéoupue To AAAO Ceuydpl (avodou
— KaBodou) og tdon 2V DC kal onPEIWVOUE TTAAI TO XpwHa OTOV
TTivaka.

APIOMOZ AKPOAEKTQN THZ LED

XPQMA

11. XpnoiyotroiwvTag nyr 1dong V=2V DC 1rpoocdiopifoupe av n LED
ETITG TUNMATWY gival KOIVAG avodou A Koivh g KaBddou Kal To KATa-
yPApoupe 01O TETPADIO HAG.

Me d1adoyIKEG OOKIPEG EVTOTTICOUUE KO ONPEIWVOUE O€ TToId THANOTA
NG LED em1d TUnud&TWwy avTioToIXoUV Ol OKPOOEKTEG TTOU @aivovTal
OTO TTAPAKATW OXAMA:

KOIVO

KOIVO

EPQTHZEIZ - EPFAZIEXZ

® Otav n LED éxel mOAwon avaoTpo®ng Qopdg To peUpa ival oxedov
pNdév. YTrdpxel T0TE QwTEIvi] £€0D0C;

® Ao T e€apTdTal To xpwua NG LED;

® H évraon wTtiopou Tng LED gival ouvapTtnon tou peUupaTog opBng ¢o-
PAG A TNG TAONG AvACTPOYPNG TTOAWONG;

°® [payTe diapopeg epappoyeg TG LED.
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EPIFAZTHPIAKH AZKH:ZH 19

Noyikég TTUAEG AND kail OR pe oAokAnpwpéva KUKAwpaTa

Z16)XO0I TNG AOKNONG:

H avayvwpion kar cwoTth xpnaoiuorroinan twv Aoyikwv muAwv AND Kai
OR, n Karaokeun ammAwy AOyIKWV KUKAWUATWY ue Baon 1a oAokAnpwuéva
7408 & 7432 kai n CUUTTAIPWON TWV QVTIOTOIXWV TTIVAKWY aARBeiag.

(OEQPHTIKO MEPOZ: KegpdaAaio 7, aeAida 208-216).

MPAKTIKO MEPOZ

OPIANA KAI YAIKA

OAokAnpwuéva 7408 & 7432, tpopodoTiké +5V DC, LED, avrtiotaon
220Q), BoATOETPO.

KYKAQMA AZKHZHZ
+ _
5V
+ +
! ) o o0 ~ N w w ) N ~ ~ '
» o a o [$)] o al o (&} o (6] o u —\N
o (=2
(2] (2]
o (=X
] ]
14
(L] «Q
z z
= (o] a1 [} N N w w N N N R —
+ o (5] o ()] o al o (&} o (& o [62) A+
Al A, LED 2200
V
Zxnua 19. 1
MOPEIA EPTAZIAZ

1. ETTaAnBeloupe pe tn Bondeia Twv BIBAiwv dedouévwv Twy KATA-
okeuaoTwy (Data Books) mmou pag €xouv 608¢i amrd tov kKabnyntn
TOU gpyaoTnpiou, Ta oAokAnpwuéva 7408 & 7432.
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2. TotroBeToUpe TO oAokANpwuévo 7408 otn didTpnTn mivakida (bread
board) kalr cuvapuoAoyoupe Tn BAon Tou OTTWG deixvel To . 19.1.
3. TotroBeToUuE OTNV £6000 HIOG TTUANG TTOU Ba XPNOIMOTIOINCOUE Jia
LED o€ ocIpd Pe pia avTioTaon TToU YEIWVETAI OTTWG OLiXVEl TO ZX.

19.2.
14 13 12 11 10 9 8
A, A, 7408
* 5V 2 4 1 2 3 4 5 6 7
) 1 3
R=220Q
V _
m E=OAOZ
LED

Zxnua 19. 2

4. Tpo@odoToUpe To OAOKANPWHPEVO pE TAoN +5V (akpodékTeg No. 7
Kal 14 oTtn yn).

5. XpnoigoTtroloUue pia TTUAN Tou OAOKANpwévou, OTTola eEiG BEAOU-
ME, TT.X. TNV TTPWTN TTUAN TTOU €XEl YIa €10080UG TOUG OKPOOEKTEG 1
& 2 kal £€€000 TOV AKPOOEKTN 3.

6. ZT0Ug OKPOBEKTEG TNG TTUANG, TT.X. 1 Kal 2, Ba e@apudooupe Aoyiko
“1” a1d TNV TP0POdATNON (dNA. +5V) Kai Aoyiké “0” Tn yn. Mapako-
AouBoupe pe Tn BonBeia Tng LED tnVv katdoTtaon e€660u PHETPWVTAG
TAUTOXPOVA Kal TNV TAoN OTO BOATOMETPO.

7. Mg Ta ammoTeAéOPATA TNG EPWTNONG CUUTTANPWVOULE TOV TTivaka 1.

A B Y Katdotaon | Tdon £€66ou KardaoTtaon
LED AgiToupyiag
0 0
0 1
1 0
1 1
Mivakag 1

88 EPIA>THPIO




8. Mg 1n PBonBeia Tou TTivaka eAéyxouue av eTaAnBeveTal n egicwaon
NG TMUANG AND, TT0U €ivain Y = A - B.
9. TomroBeToU e TWpa 01N diaTPNTN TTAaKETA (bread board), To oAokAn-
pwWHEVO 7432 Kal eTTavaAapBAvOUlE TNV EpYOCia TwV EPWTHCEWYV 3,
4 & 5, aAAG yia To OAokANpwévo 7432.
10. Me Ta amToTeAéOPATA TWV EPWTACEWY CUPTTANPWYOUE OTO TETPADIO
MOg €va Kalvoupyio Tivaka yia tnv muAn OR.
11. Mg 1n Bonbeia Twv aTmoTEAECUATWY TOU TTivaKa 2, eAEyXOUMPE av
emaAnBevetal n e€icwaon NG TUANG OR T1T0U €ival n Y = A+B.

EPQTHZEIZ - EPrAZIEZ

* Mwg oupBoAicetal n TTUAN AND kai OR;

® [W¢ PTTOPOUPE VO KATOOKEUATOUE TTUAEG E TTEPICTOTEPEG E1I0ODOUC;

®* Na avayvwpiooUlE TIC OIKOYEVEIEC TWV OAOKANPWHEVWY TTOU AVOQE-
POVTAI OTIG ATTAEC TTUAEG.

ZHMEIQZH: Ontwg eivar yvwaTo, yia Betikn Aoyikn, ta +5V avrioroixyouv oto Aoyiké
“1” kai 1o 0 Volt oro Aoyikd “0”. Orav 10 LED @wriel éExouue kardotaon
“1” ka1 orav givar offnouévo, éxouue kardoraon “0”. Emiong umopodlue
va ouvééoouue LED kai 0Ti¢ £10600U¢ WOTE va TapakoAouBouue Kai TNV
gioodo kai Tnv é€odo.
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EPIFAZTHPIAKH AZKHzH 20
Aoyikd KukKAwpaTta pévo pe TuAn NAND

Z1éX0I1 TG AOKNONG:

Na umopei va avrikaBiorarar omoiadimore Aoyikn TUAn amré cuvdua-
opous NAND kai NOR.

(OEQPHTIKO MEPOZ: Kepdahaio 7, ogAida 220-225).

MPAKTIKO MEPOZ
OPIANA KAI YAIKA

OAokAnpwpévo 7400, TpopodoTikd +5V DC, LED, avriotaon 220Q,
d1GTPNTN TTAAKETA, KAAWDIa oUvdEONG

MOPEIA EPTAZIAZ

1. ZuvappoAoyoupe Tn dIATPNTN TTAAKETA, OTTwG Ogixvel To ox. 19.1
XWPIg Toug dlakoTITEG A1,A2.

2. Mg 1n BonBeia twv BiBAiwv dedouévwy Twv KaTtaokeuaoTwy (Data
Books) avayvwpifoupe Tn ouykpdtnon Tou oAokAnpwuévou 7400
Kal TTPpO0dIOPICOUNE TOUG OKPODEKTEG TTOU XPNOIMEUOUV Yia €000
£€000 K.ATT., oTig TEoaepig TTUAEG NAND TTOU TTEPIEXEI TO OAOKANPW-
pévo. TotroBeToUuE TO OAOKANPWUEVO 7400 0T SiIdTpNTN TTAOKETA.

3. ZuvdeopoAoyoUupe TO OAOKANPpWHEVO OTTWG QaiveTal oTo oxiua 20.1
XPNOIUOTIOIWVTAG I TTUAN aTTO TIG TEOOEPIG, TTOU BIABETEI, TT.X. TV
TPWTN.

Zxnua 20.1

4. TpopodoToUue TO KUKAwMA pe Téon +5V DC.
5. Z1nv €icodo TnG TTUANG (akpodékTnG 1 i 2) epapudloupe TO Aoyikd
«1» Kai To AoyIlko «0» kal TTapakoAouBoupe Tnv £€0do0.
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6.

7.

8.

10.

11.

. EQappodloupe TGN O0TIG £10000UG

Epydadletal TTpAyuaTti TO KUKAWUO auTd oav avaoTpo@éag; loxuel
dnAadn n ouvdaptnon Y = A;

EtraAnBetoupe Tov Trivaka TnG aAnBeiag Tng TUANG NOT kai BAE-
TToupe TTwg Pe Jia TUAN NAND kataokeudoape pia TTUAN NOT,
AIOKOTTITOUHE TNV TPOYOOOTia TOU OAOKANPWHEVOU KAl CUVOECOAO-
YOUME TO KUKAwMA Tou 2X. 20.2. XpnoIYOTToloUdE TWPa dUO TTUAEC
NAND T1ou oAokAnpwpévou 7400.

Zxnua 20.2

TO AOYIKO «1» Kal TO AOYIKO «O»,
oUPQWVa e Tov TTivaka aAnBeiag
NG AND ka1 eTaAnBevoupe av
TTPAYMOTI auTOG O TTivaKag 10XU-
€l, KAl ETTOPEVWG av I0XUEI Kal N
ouvdptnonY =A-B
AIGKOTITOUPE TNV TPOYODOCIia Kal XPNOIKMOTTOIWVTAG TPEIG TTUAEG
NAND oxedidloupe 10 KUKAwua Tou oxfiuartog 20.3.

A
0
0
1
1

RO, |O|

Zxnuara 20.3

Tpo@odoToUpe TO KUKAWHO TOU
oAokANpwpévou e Taon +5V kal
EQAPUOLOUE TO AOYIKO «1» Kal TO
AoyIkd «O» oUP@wva PE ToV TTiva-
Ka aAnBeiag Tng OR kal cupTTAn-
PUWVOUUE auTOV.

N1
R|lo|r|o|lm
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AlaTTIOTWVOUNE av auTog gival o Trivakag aAnBeiag 1ng OR kail eT10-
MEVWG av 1oxUel n ouvdptnon Y = A+B.

12. AIOKOTITOUME TNV TPOPOdOCia TOU KUKAWMATOG Kal, XPNOIKOTTOI-
WVTOG TEOOEPIG TTUAEG TOU OAOKANPWHEVOU, TTPAYHATOTTOIOUME TO
KUKAwpa Tou o). 20.4.

Zxnuara 20.4

12. Tpo@odoToUhe TO KUKAWMPA HE
Téon +5V DC Kkal 0Tn ouvéxela -
odyoupe 10 AoyIKO «1» Kal TO Ao-
yiIké «0» otnv €icodo, TTapako-
Aoubwvtag TNV €000 CUPQWVa
pe Tov Trivaka aAnBeiag Tng NOR.
Mapatnpoupe av TPAypaTi I0XUEl AUTOG O TTIVOKAG KAl ETTOPEVWG
av 1oxUel kal n ouvaptnon Y =A + B.

==l
RO, |O|

EPQTHZEIZ - EPFAZIEZ

* Mwg cupBoAifeTal kai TTo1a N Aoyik ouvaptnon NG TTUANG NAND;
® Na ypaortei o ivakag aAndeiag tng NAND.
® Na oxediaoTtei TTUAN NOR pe xprion NAND kai NOT.
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EPIFAZTHPIAKH AZKH:ZH 21
XapaKTNPIOTIKA TEAECTIKOU EVIOYXUTN

216X0I1 TG AOKNONG:

Na avayvwpileral évag TEAEOTIKOS EVIOXUTNC UE TOUSC QKPOOEKTES TOU
Kal va mpoadiopilovral Ta XapakTnpEIoTIKG Tou, KaBwWS Kal T0 WS auta
ueraBairovrai.

(OEQPHTIKO MEPOZ: KepdAaio 8, oeAida 228- 235).

MPAKTIKO MEPOZ

OPrANA KAI YAIKA

Tpo@odoTikd £0-40V DC 50mA xwpig yeiwon, NAEKTPOVIKO TTOAULE-
PO, YevvnTpia A.2., R, = 10KQ, R, = 1KQ, R, = 1KQ, R, = 10KQ, R, =
2,2KQ 1roTevoIOuETpO, TEAEOTIKOG LM741.

KYKAQMA AZKHZHZ
R, +12V
2 Y
741C [
+
3 1 5
R, R3 Rs
R, - 12V
Zxnua 21.1
NMOPEIA EPrAzIAZ

1. EgeTaloupe 10 KUKAwpPa Tou oxnuarog 21.1. To mmotevoiopeTpo R, 10
XPNOIUOTTIOIOUME YIa TNV ICOCTABUION TOU TEAECTIKOU EVIOXUTH £TOI
woTe 0Tav dev €xoupe ofjpa otnv €icodo, n Taon £56douU TOU Evi-
oxuTi va gival undév. H R atoteAei Tnv avriotaon @épTtou, n de R,
atroteAei TNV avtioTaon avaculeuéng.
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. A6 10 BIBAIO TTOU TTEPIYPAPEI TA XAPAKTNPIOTIKA TWV TEAEOTIKWY,

eEdyoupe Ta aToixeia TG BAaong Tou TeAeaTikoU LM741. Maparnpou-
ME TTwg eival éva oAokAnpwuévo e 8 modapdkia. Mpoadiopidoupe
TIG AEITOUPYIEG TTOU AVTIOTOIXOUV OTOUG OKPOOEKTEG ATTO TO 1 PEXPI
10 8. Mapatnpouue TTwg 0 TE €xel dUO €10600UG: TOUG AKPODEKTEG
2 & 3. Ztoug akpodékTeg 4 & 7 ouvdéetal n DC mnyn £12V ue
BeTIKA TTOAIKOTNTA OTO 7 KOl TNV APVNTIK 0TO 4, VW) 0 AKPOOEKTNG 6
atroTeAei TNV £€€000 TOU TEAEOTIKOU.

. Apou TTpoadiopicoupe Tov TPOTTO OUVOEONG TOU TEAEOTIKOU LM741

OTO KUKAWMA, oXeOIAlOUNE TO KUKAWWPA ME TIG TIMEG TWV EEAPTNMA-
TWV KAl TO TTPAYUATOTTOIOUME OTN SIGTPNTN TTAAKETA TTOU €XOUME OTN
d160e0n uag.

. To BoATéueTpO pe KAipaka 0 - 15V DC 10 TOTT00€TOUUE OTNV £60D0

TOU TeAeaTIKOU, dNnA. TTapdAAnAa oTnv R..

. TpogodoTtoUpe Tov TEAEOTIKS pe £12V DC Kal Ye TO TTOTEVOIOUETPO

R, puBuidoupe Tnv TAoN €6600U OTO PNdEV. Ta TTAPATIAVW QTTOTE-
Aouv dladikaaoia TTou yiveTal TTAvVTA.

6. ZTn CUVEXEID PETPAME TIG OUVEXEIG TAOEIG 08 OAOUG TOUG AKPODE-
KTEC TOU TEAEOTIKOU €VIOXUTH KOl OCUYKPIVOUME TIG TIMEG TTOU TTPO-
KUTTTOUV £T01 PE TIG TUTTIKEG TINEG DC tdong tmou divovtal atmrd Tov
KATOOKEUAOTH Kal gival ol akOAouBeg:

AKPOBEKTEG 1 2 3 4 5 6 7

TUTTIKA

Tdon DC -12 0 0 -12 -12 0 +12

MeETPNOeica

Taon

7. Nati o1 akpodEKTES 2 Kal 3 £€xouv PETAEU TOug TAON PNOEY;

8. AtroouvdEoupe ammo Tov aKPodEKTN TNV R, TTou gival ouvdedepévn

94

0Tn yn Kol uvO£OUNE JETAEU auToU TOU aKPOOEKTN KAl TNG YNG YEV-
VIATPIO OKOUGTIKWY CUXVOTATWY, pUBuIopévn OoTn ouxvoTtnta 2kHz
TETPAYWVIKWYV TTOAPWV.

. 2ZUvdéoupe TNV £60d0 Tou TeAeaTIKOU evioxuTn (dkpa Tng R;) Tov

TTaApoypd@o kai puBuifoupe TNV £€€000 TNG YEVVATPIAG MEXP! va
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10.

11.

12.

METPrioOUPE aTnv 006vn Tou TTaApoypdgou 20V atmd Kopur o€
Kopu®n.

MeTpdpe 10 Xpoévo aviywaong Tou TTaAPoU o€ usec. Mpétrel va pe-
Tprioouue Trepitrou 20-40usec.

O1 rpodiaypagég Tou LM741 Sivouv xpoévo avuywong 0,5V/usec.
YT1roAoyifoupe Tov XpOvo avUypwong yia TO KUKAwPA TOU TEAECTIKOU
EVIOXUTN WE TN PonBeia kal Twv epwtiocwy 9 kai 10. O xpovog avu-
ywaong peTpiétal o€ Volts/povada xpoévou.

2UyKpivoupe Tov UTToAOYIoBEVTa XPOvo avUyWwaong Tou TEAECTIKOU
EVIOXUTH TNG AOKNONG HAG PE auTOV TTou divouv o1 TTPodIaYPaPES
TOU KOTOOKEUAOTH KAl YPAPOUNE TO CUUTTEPATHOTA Pag.

EPQTHZEIZ - EPrAZIEZ

° [ola gival Ta KUPIQ XOPAKTNPIOTIKG TOU TEAECTIKOU EVIOXUTH;
® [loU XpNOIKOTTOIOUVTAI Ol TEAECTIKOI EVIOYXUTEG;
°® M6owV €10WV TEAECTIKOUG EXOUHE;
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EPIFAZTHPIAKH AZKHZH 22

AvaoTpEPWYV TEAEOTIKOG EVIOYXUTAG

216X0I1 TG AOKNONG:

Na yiver ekudOnaon tng oxediaong, TN KATAOKEUNS KABwWc Kai TNS T00Qo-
00TNONG AvaoTPEPOVTA EVIOXUTN UE OUYKEKPILEVN atToAafn Taong. Na mra-
PatnEnNBsi N yPauUIKOTNTA TOU KUKAWUATOS e TN xapaén NS KataAAnAng
XQPAKTNPIOTIKAG.

(OEQPHTIKO MEPOZ: KegpdaAaio 8, oeAida 241-244).

MPAKTIKO MEPOZ
OPIANA KAI YAIKA
Tpo@odoTikd £ 0 - OVDC, mmaApoypd@og dITTAAG dETUNG, YEVVATPIA Xa-

MNAWYV ouxvoTATwy, BoAToueTpo DC, oAokAnpwuévo LM741, avTioTGoelg
R, = R, = 10KQ, R,= 4,7KQ, R, = 10KQ, 22KQ, 47KQ, 68KQ, 100KQ,

Tpippep R, = 10KQ

KYKAQMA AZKHZHZ
I?F
12v. "
R
1 2
Vi 4 6
EIZOAOS 3 LM 741 \Z
5 1
R, . 7 R, R EZOAO3X
Zxnua 22.1
NMOPEIA EPTAZIAZ

1. ZxedIGCOUNE Kal TTPAYMATOTTOIOUNE TO KUKAWMA TOU OXNAuaTtog 22.1.
2. BpaxukukAwvoupe Tnv €ic0d0 Kal cuvdEoupe TO BOATOUETPO OTNV
£¢odo Tou evioxuTn TrapdAAnAa mpog TV R,
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10.

11.

12.

13.

14.

. Tpo@odoToUpe TO0 KUKAWMA atrd TO CUPHETPIKO TPOPODOTIKO HE TO

12V 0710 7 aKpodEKTN Kal To -12V oToV aKpodEKTN 4.

. PuBpiCoupue pe 1o TOoTEVOIOUETPO WATE N TAON OoTNV £€000 va givail

puNdév (0).

. AIOKOTTTOUME TNV TPOPOdOTNON. ATTOOUVOEOUHE TO BOATOUETPO ATTO

TNV £€£000, KABWG Kal TO BPaXUKUKAwMA atrd Ta onpeia 1 & 2.

. 2uvdéoupue oTtnv gicodo yevvATpia puBuiopévn og ouxvotnta 1 kHz.

To éva kava@Al Tou TTaAyoypd@ou To cuvdéouue aTnv £€€000 Kal TO
GAAo oTnv gicodo.

. Tpo@odoTtouue 1O TEAECTIKO TE ue TN CUPPETPIKA Tdon £12V oToug

AKPOOEKTEG 7 Kal 4 kal puBpifoupe TV ££000 TNG YEVVATPIOG TOCO
600 va PeTpdpe oTov TTaAPoypd@o (01O KavaAl TTou gival ouvoede-
pévo oTnv €icodo) 0,5V atrd Kopupr o€ KOPpUY.

. MeTpdue tnv 1d0Nn €¢6dou oTov TTAAPOYPA@Oo Kal oXeBIAJOUNE TNV

avTiOTOIXN KUPMOTOUOP®H.

. ZUYKPivoulE TIG OUO KUPOTOPOP®YES WG TTPOG TN GACH Kal UTTOAOYi-

Coupe TN guvoAIkn atroAar) A, TOU KUKAWUATOG.

AvtikaBioToupe Tnv R pe TigEg 10kQ, 22kQ), 47kQ 68kQ) kail yeTpdue

d1adoyIKa TNV Taon £€6dou Kal atmd auTtr TTPoadIoPI(OUNE TV ATTO-

AaBr TGong.

Av dexBoupe 611 n atmoAafry uttoAoyileTal BewpnTiIKA ATTO TOV

TUTTO A, =§F OUYKpivouuEe TIG BewpnTIKEG TIMEG PE AUTEG TTOU
1

METPAONKAV.

AT6 Ta atroteAéopata Twv epwTtioewy 9 kal 10 va xapaxOei n ka-

MTTUAN A, = o(R,).

MetapBdaAAoupe Tnv 10N €i06dou oTig Tiwég 0,5V - 0,6 - 0,7 - 0,8 -

0,9 -1V kai geTpAuE TIG AVTIOTOIXEG TIMEG TNG TAONG £6660U.

Xapddoupe TN XaAPAKTNPIOTIKA ypauuikotntag V, = o(V) kai ypa-

(POUWE TIG TTAPOATNPNOEIG HOG.

EPQTHZEIZ - EPrAZIEZ

® [Nola aAAayn avtioTaong BEATIWVEI TV ATTOKPICT KATG OUXVOTNTA £VOG
avaoTPEPOVTOG eviIOXUTH HE TE;

® Av auénBei n avtiotaon @oépTou, TTola €TTidpacn Ba €xel oTNV evioxuon;

* Av n iy g R; gival 50kQ kai n evioxuon (ammoAaBn) taong 50, toia
nmpn G Ry;
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EPIFAZTHPIAKH AZKHZH 23

Mn avaoTpéPwyV TEAECTIKOG EVIOXUTAG

216X01 TG AOKNONG:

Na vyivel ekuaBnaon tng oxediaong, KAaTaoKeUNS KaBw e Kal TNS TPOYo-
00TNONS EVOC avaaTpEPOVTOC EVIOXUTH Tou TUTTOU LM741. Na uetpn6ei n
armoAaBn kabwg kai n edon aurod.

(OEQPHTIKO MEPOZ: KepdaAaio 8, oeAida 237-240).

MPAKTIKO MEPOZX

OPIANA KAI YAIKA

Tpo@odoTikd £ 0 - 0OVDC, TTaApoypd@og SITTARG O€0UNG, YEVVATPIO Xa-
MNAWV ocuxvoTATWY, BoATOHETPO DC, oAokAnpwuévo LM741, avtioTdoeig

R, =R,=10KQ, R.=100KQ, R, =4,7KQ, R, Tpippuep R, (TTOTEVOIOUETPO)
10kQ.

KYKAQMA AZKHZHZ
RF
+
12V
2
4 6 VL
Vv LM741
; 1
3, 5 EZOAOX
EIZOAOZ
R, R, -+ R R,
12V - !
ZxAua 23.1

NMOPEIA EPFAZIAZ
1. ZxedIACOUE KOl TTPAYUATOTTOIOUHE TO KUKAWKA Tou oxpartog 23.1.
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2. Zuvdéoupe TO POATOUETPO OTNV £€000, TpoPodoToupE pe £12V DC
Kal puBpifoupe TO TTOTEVOIOUETPO, WOTE TO POATOUETPO va OEiXVEl
MNOEv.

3. Attoouvdéoupe To BOATOUETPO Kal GUVOEOUE TN B€an TOU TO €va
KavaAl Tou TTaOAPOYypA@ou. 2TnV €i0000 CUVOEOUME TN YEVVATPIA
puBpiopévn oto 1kHz padi kal ye to deUTEPO KAVAAI TOU TTOAMO-
ypdaoou.

4. PuBpifoupe Tnv £€0d0 Tng yevvnTpiag oto 0,5V atd kopuon o€
KOPU®N Kal PMETPAPE OTOV TTAAPOYPA@Oo TNV €060 KABWG Kal TN
MeETaBOAR @Aong.

5. Zxedidloupe TIG KUPOTOUOPYPEG 10000V - £€0O0U Kal atrd TIG [E-
TP OEIg uTtoAoyifoupe TNV atroAafn Taong A, . 'pdgouue Tig TTapa-
TNPAOEIS PaG.

R
6. A6 Tn oxéon A, =1+—F umodoyifoupe BewpnTikG TNV A, (gVi-

1
oxXuon Taong) Kal Tn CUYKPivOuuEe Pe Tn JETpnBeioa.

7. Kpatwvtag otabepr Tnv Tdon €€60ou TnG yevvnTplag ota 0,4V
aTré KoOpUPn 0€ KOPUPR METPAME VIO DIAPOPES TINEC ouxXvOTNTAG
TNV 1a0N £¢6dou yia R. = 100kQ kai yia R. = 10kQ. ZuptrAnpw-
VOUE TOV TTOPOKATW TTIVOKA:

f 20Hz 500Hz 1KHz 10KHz 20KHz 30KHz 50KHz | 100KHz | 200KHz

R.=100kQ | V

R.= 10kQ v,

8. MNa TIg TINEG TOU TTivaKa auToU oXeBIACOUME TIG KAUTTUAEG ATTOKPI-
ong kata auxvoétnta yia R. = 100kQ & R. =10kQ.

9. 210 UYWog Tou 0,7 TNG TAoNG ££600U XaPACOOUNE OPICOVTIA TTAPAA-
ANAN TTPOg TOoV A&ova Twv CUXVOTATWY. H ypapurf autrh KOBel Tig
KAUTTUAEG atTOKpIong o€ dUo onueia. Ta onueia autd Ta TTPORAA-
Aoupe oTov Afova Twv CUXVOTATWY Kal €101 TTPOCdIoPIifOUHE TIG
ouxvoTtnteg amrokotmg f, & f, Tou opicouv TN {wvn diEAeuang Tou
EVIOXUTA.

EPQTHZEIZ

° Mola gival n ¢wvn dIEAEUONG TOU TTAPATTAVW EVIOXUTH;
® [Tolo €ival TO YVWPIOHUA TWV TTEPICCOTEPWY TEAECTIKWY EVIOXUTWYV;

FENIKA HAEKTPONIKA




OAHT'IEZ IN'A HAEKTPONIKEZ KATAZKEYEZ

Mepi TO TEAOG TNG OXOAIKAG XPOVIAG Ol HaBNTEG TTPETTEI va TTPOXWPN-
OOUV OTNV KATOOKEUN MIAG NAEKTPOVIKIG CUOKEUAG, Hia UTTOXPEWTIKA
yla Tov KABe £vav, TTou Ba €xel oxéon BERala pe Tn didaxbeioa UAN Tou
OXOAIKOU £€TOUG.

Edw Ba dwooupe pepIkéEG 0dnyieg TTou Ba BonBricouv To HadnTr oTNV
TTPAYMATOTTOINCN TNG KATAOKEUNG TOU WE Tn BonBeia QuUOIKA Kal Twv
EPYACTNPIAKWY KABNYNTWV.

Mpiv atro@acicoupe TNV TEAIKA KATAOKEUN TTOU Ba KAVOUWE, TTPETTE
va EXoupe eEa0@AANIGUEVO TO BewpnTIKO NAEKTPOVIKS KUKAWWMA, Ta e€ap-
TAMATA TTOU TO CUYKPOTOUV Kal, av gival duvaTdv, Kal TO aTTAITOUUEVO
TUTTWHEVO KUKAWA.

Av 10 OX£610 TOU TUTTWHEVOU KUKAWHPATOG OEV UTTAPXEL, TOTE TTPETTE
VO TTPOXWPACOUKE OTT €UBEiag OTNV KOTAOKEUN. 210 Padnua Texvolo-
yia HAEKTPOVIKWYV EaPTANATWY divovTal AETTTOUEPEIOKES 0BNYIES YIa TA
TUTTWHEVA KUKAWMATA, KOBWG Kal ToV TPOTTO KATOOKEUNRG TOUG.

Edw Ba dwoouue PEPIKESG 0BNYIES YIa TOV TPOTTO TTOU Ba 0XeDIACOUE
Kal 60 KATOOKEUAOOUHE £VA TUTTWHEVO KUKAWMA.

Av, AoITTOV, dev UTTAPXE! TO TUTTWHEVO KUKAWUA TTPETTEl EUEIG va TO
OXEDIAOOUNE KAl OTN OUVEXEID VO TO KOTOOKEUAOOUNE poévol pag. Katd
N YVWHPN JAg, TTPETTEN TTPWTA - TTPWTA VO ayOPAOOUNE Ta EEQPTAHATA
€101 WOTE 0T O0Xediaon TNG PHOKETAG TOU TUTTWHEVOU KUKAWMOATOG va
€Xoupe aicbnon Twv SI00TACEWYV TWV £GAPTNUATWY.

H oxediaon Tng pakérag umopei va yivel pe KAipaka 4:1 1 3:1 74 1:1,
aAAG pe peyaAn akpifela kai ge TNV €€N¢ diadikaaoia:
® Totro0eTOUNE OOKIPAOTIKA Ta €CAPTANATA OTO TTPOKATAPKTIKO OX£DIO,

OoUPQWVA KAl JE TO NAEKTPOVIKO KUKAWWPA. AUTO TO KAVOUUE TTOANEG

POPEG YIa va BIAAECOUPE TNV KAAUTEPN AUCH.
® EmAéyoupEe Ta TTABNTIKA KAl TO EVEPYA OTOIXEID €XOVTAG UTTOWN TIG

Ol100TACEIG TOUG, WOTE vVa Yivouv oeBacTég oTo OXEDIO.
® 2 xediddoupe TTPpWTa a1 OAa Ta PeyAAa oToixeia (NAEKTPOAUTIKOUG

TTUKVWTEG, TPIMMEP K.ATT.).
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° [la Ta TTOTEVOIOPETPA KOl TRIMUEP, N Bida pUuBuiong TTpéTTel va Bpioke-
Tl TTPOG TO ETTAVW PEPOG.

® Av éxoupe Aiyo Xwpo, ol avTIOTACEIG KAl TTUKVWTEG ITTOPET va TOTTOOE-
TNBOUV Kal K&BeTa, aAAd auTd To aTropelyouue 600 To duvaTo, yIaTi
€701 ATTOKTOUV €UQICONCia OTA PNXAVIKA KTUTTHUATA.

®* Na éxoupe uttown OTI Ol AKPODEKTEG TWV ECAPTNHATWY TTPETTEI VA
oTPIPTOUV, dpa TTPETTEI VO UTTAPXEl EAeUBepn atréoTaon 1,5 €éwg 2mm
yUpw a1réd kéBe TpUTTa.

® Ta Beppalvoueva eEapTAUATA, OTTWG TPAVEIoTOP, PATTIKEG AVTIOTACEIG
K.&. dev TTPETTEl va TOTTOBETNBOUV diTTAQ O€ £€aPTAUATA OKPIBEING.

® H amméoTaon PeTagU Twv UAIKWYV KOAO gival va gival yupw ota 8mm.

® H oeipd ToTTo8£TNONG TWV UAIKWYV KaAS gival va agéBeTal TNV TOTTOOE-
TNON AUTWV OTO NAEKTPIKO KUKAWWMA, apXifovTag atrd aploTepd TTPOG
oedid.

® MeTd TNV TOTTOBETNON TWV EEAPTNHATWY OXEDIAJOUNE TIG YPAUMEG Ol
OTTOiEG OUVOEOUV TA ECAPTAMOTA PHETAGU TOUG.

® O1 ypauuég dev TTpETTEl Va dlaoTaupwvovTal. Av XpelaoBei KAt TEToI0
TTPETTEI VA YiVOVTAI YEQUPWOEIG UE CUPHQ.

® Q¢ TPOG TIG DIACTACEIG TWV YPAPHUWY, TO TTAATOG TOUG TTPETTEI Va gival
1-2mm, AaupBavovTtag BERala UuTTOWN TO peUPA TTOU Ba KUKAOQOPHOEL.
Av douAeloupe e XaunAég Taoelg kal peupata (20V kai Aiya mA),
OTT0I00ATTOTE TTAGTOG YPAPMWY Eival KATAAANAO.

®* H amdéoTtaon METALU TwV YPAUPWY Oev TTPETTEI va €ival PIKPOTEPN
Tou 1 mm. Ag E€poupe TTWG yia KaAr yévwon taong 100V, xpeiadetal
améoTaon ypaupwy 1,5mm. To PAKog KABe ypapuAg TTRETTEN va gival
600 10 duvaTd PIKPOTEPO YIA VA ATToPEUXOEi TTTwon Taong.

® Y& TrepiTITwoN Aeitoupyiag oe uwnAég ouxvornteg (RF K.4.), ol ypap-
MEG TTPETTEN va €ival APKETA PAKPIG PETAEU TOUG WOTE va ATTOPEUYO-
VTAI Ol NAEKTPOUAYVNTIKEG OUCEUEEIG.

® Apou oxedlaoTei n TTAeupd TToU Ba QEPEl Ta €CapTAPATA, ouvdeBouv
Ol YPOUMEG Kal oxedlaaToUv Kal ol TPUTTEG OTToU Ba UTTaivouv Ol aKPO-
OEKTEG TWV £CAPTNUATWY, JTTOPOUNE VO TTPOXWPNCOUUE OTN UETAPO-
PA TOU NAEKTPOVIKOU KUKAWMATOG OTO TUTTWHEVO KUKAWMA KAl 0T OU-
VEXEIQ OTNV KATAOKEUN TOU TUTTWHEVOU KUKAWUATOG PE TN Agyouevn
YPAQIKA 1 M€ AAAN pEBODO.
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A. I'pagikni pébodog

. K6Boupe Tnv TAakéTa oTig S100TACEIG TTOU PTIAEAUE TN MAKETA.

B. Me Tn porBeia KAPUTTOV ATTOTUTTWVOUE TN MAKETA TTAVW OTO XAAKO
TOU TUTTWHEVOU.

y. KaAUTrToupe 10 HEPN TTOU OTTOTEAOUV TIG YPOUMEG TWV VNOIdWV YEi-
waong Pe pia ouaia n otoia dev Ba emTPEWE! TNV ATTOKOAANGN Tou
XOAKoU a1ré Ta onpeia autd. TETola oudia gival Ta yvwoTd pavov
6a, aAAG kal To uypod EIBIKWY JAPKAdOPWY OIVOTTVEUNATOGS 1) BEPVikI
adIGAUTO 0TO vEPO. AKOUA, OTA KATACTHHOTA KUKAOQOPOUV €IBIKEG AU-
TOKOAANTEG YPAPMES DIAPOPWYV DIOCTATEWV.

0. A@ouU TTAUVoupE TNV TTAAKETA KOAG Kal OTEYVWOEl, €TOINAGLOUME DId-
Aupa TeTpaxAwpiouxou aidripou FeCl, oe avaloyia (ue vepo) 25
FeCl, mpog 100 vepo. TommoBeToUpe TNV TTAGKETA OPICOVTIA UE TO
OX£€0I0 TTPOG Ta TTAVW Kal TTOTE - TTOTE AvAKATEUOUNE TO SIdAuua W’
éva EUAO, hE TTPOCOYN OPWG, YIA VA PN XOAGOOUUE TO TUTTWHEVO.

€. Otav doupe 611 0 XaAKoG £Quye, To Bydloupe Kal TO TTAEVOUHE KAAG PE
QAO0ETOV Kal GANO DIOAUTIKO KaIl TO TUTTWHEVO KUKAwUA gival £TOIUO.

oT. TéAog, yiveTal EAeyx0G yIa DIAKOTTEG KOl BPOXUKUKAWWATA KOl 0T OU-
VEXEIa avoiyovTal ol TPUTTEG. To TUTTWHEVO gival TTAEov £TOIYO YIa JO-
VTAPIONA TwV €EQPTANATWY.

Q

B. ®wroTtuTrikn HéBodog

EKTOG a116 TN YPOQIKA PEBODO UTTAPXOUV Kal GAAEG TEXVIKEG TTOU XPN-
OIMOTTOIOUVTAI GHUEPA VIO KATAOKEUN TUTTWHEVWY KUKAWUATWYV.

211G JEBOdOUG auTég n dlagopd BpiokeTal gTov TPOTTO TUTTWONG TOU
oXediou TTAVW OTOV XOAKO, XPNOIMOTTOIWVTAG KATAAANAO QIAY KAl N TTI-
KAAUWnN yiveTal he €101IKA QWTOEUQioBNTN oudia o€ HopYr] OTTPEL.

AAA UAIKG TTOU XPNOIYOTIOIOUVTAl VIO TNV OTTOXAAKWON €ival TO
uTTEPOENKS GAQG apuwviag f dIGAUUa UOPOXAWPIKOU 0EEOG pE OEUlEVE
Kal vepo.

TéNOG, TTPETTEI VO AvAQEPOUNE TN MEYAAN cUPBOAA Tou HAeKTpOVIKOU
YTTOAOYIOTH OTN MEAETN KO KATOOKEUN TWV TUTTWHEVWV KUKAWPATWY.
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AIKHzH 24
HAEKTPONIKEXZ KATAZKEYEZXZ

1n Karaokeun: KYKAQMA MNMAPAIQrHz HXOY ME SCR

HAEKTPONIKO KYKAQMA

+12V R

8-16Q

Zxnua 24.1.1

OPIrANA

Oupigtop S0V/1A 1 BPX45, mmukvwtng C, = 1 pF/30V, peydowvo
8-16Q, avrtiotaon R, = 100KQ/1W, trotevaiopetpo 500 ) 470KQ, diako-
g ON - OFF

a) TorroB£TNON UANIKWV B) TuTrwpEVo KUKAWUA

Sxripa 24.1.2
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MOAIG kAgioel o DIaKOTITNG, £@apudloupe TAon oTo BupioTop TO OTTOIO
dayel, otav (Me Tn PornBeia Tou TTOTEVOIOUETPOU) £QAPUOCOEI ETTAPKAG
Tdon okavdaAlopou atnv TTUAN. O BoOuBog Tou peydewvou PeTaBAAAETal
ME TO TTOTEVOIOUETPO.

2n Kataokeun : PQTOPYOMIKO ME SCR

A, A,

1 P, R, SCR

D, D,

D1
2 T1 D3 D5
F1
220V AC
Zxnua 24.2

HAEKTPONIKO KYKAQMA

YAIKA KATAZKEYHZ

MNotevoiouetpo P, oUpuatog 500Q, PETAOXNUATIOTAG TTPOCAPUOYAG
T, 4-8Q/5kQ, avriotaon R, = 100Q/0,5W, diodog D, BA221, BupioTop
BT106A/300R, &iodoi D,, D,, D,, D, BY127 1 IN4001, A, & A, Aauteg
Twv 50W, F, aopdAcia 2A

AEITOYPIIA

Ta onueia 1 kal 2 ocuvdéovTal OTOV EVIOXUTH KOl O PMETAOYXNMOTIOTAG
T, XpnaoiyoTtroigital yia va TTpOCAPHPOCEl TNV avTioTaon £5600U TOU evi-
oxuTn (TTou gival TToAU pikpn 4-8Q) ue Tnv avrtictacon €1060ou Tou Bep-
pioTop. To TToTevaIoueTpo P, pubpidel Tn oTABUN TTEPA ATTO TNV OTToia 6
apxioouv ol Auxvieg va avdpouv.

H diodog D1 kai n avtiotacn R1 rpooTartevouv TNV TTUAN Tou BupioTop
KaBwg Kal TO KUKAwUG okavOaAiouou.

O1 diodol D2, D3, D4, D5 avopbwvouv Tnv Tdon Twv 220V.

Av 10 BupioTop BT106A/380R 1O TOTTOBETACOUE O€ YPUYEIO UTTOPEi va
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puBuiCel peupa péExpr 4,5A, XwpPig WS Wuyeio pubpilel peupa peExpl 2A.
AvdaAoya pe 1o TTOoEG AAUTTEG Ba XpNOIYOTIOINCOUNE, Ba atmopacicou-
ME av Ba XpNnOIYOTTOINCOUKE YuyEio R OxI.

3n Karaokeul: TPOOOAOTIKO

To TPOoPOBOTIKG TOU OTTOIOU TTPOTEIVOUNE TNV KATAOKEUN, £XEI TA TTAPA-
KATW TEXVIKA XAPOAKTNPIOTIKA:

Taon €€6dou 1,2 - 2,5V DC otaBepotroinuévn

Peopa o€ kavovikr Asitoupyia: 0-2A

MéyioTo petpa: 2,2A

MpooTacia atrd BpaxuKUKAwUaA

MpIv TTPOXWPNOOUE GTNV KATAOKEUN, KAAO gival va douue, atrd To avTi-
OTOIXO TEXVIKO EYXEIPIBIO, TO XAPAKTNPIOTIKG Tou LM317.

HAEKTPONIKO KYKAQMA

DG
A, D D,
220/50 H LM317 D
2 R 7 R
D4 D1 C1 1 4
DS
R3
C, R,
Zxnua 26.3

1. Z10 oxNua 26.3 dcixvoupe To BewpPnTIKO KUKAWUA.
Tipég e€apTnuaTWY

R, = 1,5KQ/M1W

R, = 4,7KQ TIOTEVOIOUETPO YPAUUIKO

FENIKA HAEKTPONIKA [KESS)




R, =100Q

R, =330Q 4 470 1pippep
C, = 3300 pFf/40V

C, =4,7 uFf/35V

C, =1 uFf/40V

D, D, D, D, D, D, D,=1N4001r} BY 127
LED kékkivo
OMAokAnpwpuévo LM 317
D, Aiakotrng ON - OFF
Aoc@dAcia 2A

KaAwdio Tpogpodoaiag
dig 220V

XpRoiueg TAnpoopicg

® O MetaoxnuaTioTAG PeTaoXnMaTiCel TO TTAGTOG TNG TAONG TOu JIKTUOU.
Av uttoBéooupe 611 To LM 317 xpeidletal 2 - 3 BoAT TGon mTapatmavw
atd autr) TTou Ba €Ryade oTaBepr) oTnV £€6000 O PETAOXNMATIOTAG yia
Tdon 24V uttd @opTio TTPETTEl va uTToAoyicBei V = 24 x 1,4 = 33V

® Q1 diodol atroTeAoUV TN yéQupa yia TTARPN avopbwaorn Kal 0 TTUKVWTAG
C, €gopallvel Tnv Taon £¢6dou.

® H 1d0on €€6dou Tou LM utroloyileTal atrd Tn oXEon

- R,
A=1.25\1+ R+R, + R,

* O C, utroBiBader akdua TepIgaoTEPO TNV KUPATWAN 0TV £5000.
¢ O1 D, ka1 D, eival iodol TTpOCTATEUTIKEG TOU OAOKANPWHEVOU.
* H avriotaon R, Tpogodortei 1o LED.

Mepikég odnyieg yia Tn cuvapuoAdynon

® Etoiyddoupe TpWTA TO oaai 6tmou Ba ToTToBeTnNOEi TO TUTTWHPEVO KU-
KAwua.

® Bidwvoupe Ta TTodapdKia 0TO 000i, Ta UNIKA oTnv TTpoooyn (SIaKATITNG,
aoQOAEIOBNKN, UTTOPVEG YIa TNV £€£0d0), TIG Bideg TTou Ba oTnpidouv TO
oaaoi, To AdaTixo diéAeuang Tou KaAwdiou TTapoxns 220V kabwg kal To
METAOXNUATIOTH.
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TMPOXOXH: KaAutrroupe ue utméAIkn Taivia 1a onueia Tou peETacxnuUarioryy mou €xouv
220V.
® BIOWVOUNE TO YPuyeio e TO OAOKANPWUEVO O€ Pia BEon Tou caoi.
® TotroBeTOUNE TA EEAPTAMATA OTO TUTTWHEVO KUKAWHA, KAVOVTAG TIG OU-
YKOAANOEIC OTTWG JaBaue oTnv avtioToixn doknon.
® 2 UVOEOUE TO TUTTWHEVO PE TO UTTOAOITTO TOU TPOPODOTIKOU.
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Philips Semiconductors

Product specification

Recti

fiers

1N4001G to 1N4007G

FEATURES

Glass passivated

High maximum operating

temperature

Low lea

Excellent stability

Availabl

kage current

Rugged glass package, using a
temperature alloyed construction.

DESCRIPTION

high

This package is hermetically sealed and
fatigue free as coefficients of expansion
of all used parts are matched.

e in ammo-pack.

Fig. 1 Simplified outline (SOD57) and symbol.

LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vieru repetitive peak reverse voltage
1N4001G - 50 \
1N4002G - 100 \Y
1N4003G - 200 \
1N4004G - 400 \Y
1N4005G - 600 \
1N4006G - 800 \Y
1N4007G - 1000 \
Vi continuous reverse voltage
1N4001G - 50 \
1N4002G - 100 \Y
1N4003G - 200 \
1N4004G - 400 \Y
1N4005G - 600 \
1N4006G - 800 Vv
1N4007G - 1000 \
IHAV, average forward current averaged over any 20 ms - 1.00| A
period; T, =75 °C; see Fig.2
averaged over any 20 ms - 075 A
period; T, =100 °C; see Fig.2
I continuous forward current T, =75 °C; see Fig.2 - 1.00
leru repetitive peak forward current - 10
lesm non-repetitive peak forward current half sinewave; 60 Hz - 30
st storage temperature -65 +175 °C
TJ junction temperature -65 +175 °C
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NPN switching transistors

2N2222; 2N2222A

FEATURES
¢ High current (max. 800 mA)
¢ Low voltage (max. 40 V).

APPLICATIONS
¢ Linear amplification and switching.

DESCRIPTION

NPN switching transistor in a TO-18 metal package.
PNP complement: 2N2907A.

PINNING
PIN DESCRIPTION
1 emitter
2 base
3 collector, connected to case

Fig.1 Simplified outline (TO-18) and symbol.

CHARACTERISTICS
T;= 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
leso collector cut-off current
2N2222 [e=0; V=50V 10 nA
[e=0; V=50V, T, =150°C 10 LA
lego emitter cut-off current [c=0; Vg =3V 10 nA
h.. DC current gain IC =0.1 mA; VCE= 10V 35 -
l.=1mA;V, =10V 50 -
I.=10mA; V=10V 75 -
I, =150 mA; V. =1V; note 1 50 -
l. =150 mA; V. =10 V; note 1 100 300
Vs collector-emitter saturation voltage
2N2222 I, =150 mA; I, = 15 mA; note 1 400 mV
I, =500 mA; I, = 50 mA; note 1 - 1.6 \%
st base-emitter saturation voltage
2N2222 I.=150 mA; |, = 15 mA; note 1 1.3
I, =500 mA; |, = 50 mA; note 1 - 2.6
o collector capacitance le =i, = 0; V=10V, f=1 MHz - 8 pF
e emitter capacitance 2N2222 lo=i,=0; V=500 mV; f=1MHz
- 25 pF
fr transition frequency I, =20 mA; V. =20 V; f=100 MHz
2N2222 250 - MHz
2N2222A 300 R MHz
F noise figure 1. =200 pA; V. =5V, Ry = 2kQ;
2N2222A f=1kHz; B =200 Hz _ 4 dB
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MOTOROLA Order this document

SEMICONDUCTOR TECHNICAL DATA byC106/D
Silicon Controlled Rectifier Cc106
Reverse Blocking Triode Thyristors Se rieS

.. Glassivated PNPN devices designed for high volume consumer applications such
as temperature, light, and speed control; process and remote control, and warning
systems where reliability of operation is important

Glassivated Surface for Reliability and Uniformity

* Power Rated at Economical Prices SCRs
¢ Practical Level Triggering and Holding Characteristics 4 AMPERES RMS
* Flat, Rugged, Thermopad Construction for Low Thermal Resistance, High Heat 200 thru 600 VOLTS

Dissipation and Durability

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted.)

Characteristic Symbol Min Typ Max Unit
Peak Forward or Reverse Blocking Current lorm Tram
Rated Vg, or Vie' Rg = 1000 Ohms) T, = 25°C - - 10 HA
T,=110C — — 100 pA
Forward “On” Voltage A — — 2.2 Volts

(ley = 1 A Peak for C106B, D, & M)
(lcyy = 4 A Peak for C106D1, & M1)

Gate Trigger Current (Continuous dc) lor A
(VAK =6 Vdc, R = 100 Ohms) — 30 200
(VAK =6 Vdc, R = 100 Ohms, T, = -40°C) — 75 500

Gate Trigger Voltage (Continuous dc) Var Volts
(Vu =6 Vdc. R =100 Ohms, R, = 1000 Ohms) T, =25°C 0.4 — 08
(V, = Rated VDRM, R, = 3000 Ohms, 0.5 — .
Rs = 1000 Ohms, T, = 110°C) T,=-40°C 0.2 — 1

Holding Current T,=25C I, 0.3 — 3 mA
(Vp =12 Vdc, R, = 1000 Ohms) T,=-40°C 0.4 — 6

T,=+110°C 0.14 — 2

Forward Voltage Application Rate dv/dt — 8 — Vlius
(T,=110°C, R;, = 1000 Ohms, V, = Rated V)

Turn-On Time ty - 1.2 - ps

Turn-Off Time t — 40 — us
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National Semiconductor

LM741
Operational Amplifier
General Description

The LM741 series are general purpose operational amplifiers
which feature improved performance over industry standards
like the LM709. They are direct, plug-in replacements for the
709C, LM201, MC1439 and 748 in most applications.

The amplifiers offer many features which make their appli-
cation nearly foolproof; overload protection on the input and
output, no latch-up when the common mode range is exceed-
ed as well as freedom from oscillations.

The LM741C/LM741E are identical to the LM741/LM741A
except that the LM741C/LM741E have their performance
guaranteed over a 0°C to +70°C temperature range, in-
stead of -55°C to +125°C.

Electrical Characteristics (note 4)

Parameter Conditions LM741A/LM741E LM741 LM741C Units
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
Input Offset Voltage T,=25C
Ry < 10 kQ 1.0 | 50 20 | 60 | MV
R, <500 0.8 | 3.0 mv
TAMINST, < T, 00
Ry < 500 4.0 mv
Ry s 10kQ 6.0 7.5 mV
Average Input Offset 15 uvic
Voltage Drift
Input Offset Voltage T, =25°C, Vg = +20V +10 +15 +15 mV
Adjustment Range
Input Offset Current T, =25C 3.0 30 20 | 200 20 | 200 | nA
Ton S TaS Tounx 70 85 | 500 300 | nA
Average Input Offset 0.5 nA/eC
Current Drift
Input Bias Current T,=25C 30 80 80 500 80 500 nA
T S Ta S Tox 0.210 15 08 | pA
Input Resistance T,=25°C. Vg = +20V 1.0 6.0 0.3 2.0 0.3 2.0 MQ
TAMINS TA < TAMAX' 05 MQ
Vg = +20V
Input Voltage Range T,=25C +12 | 13
TS TS Taunx 12 | 13
FENIKA HAEKTPONIKA 111

Jaydwy jeuonesado LyZINT



Bdaoei Tou v. 3966/2011 ta d1dakTiké BIBAia Tou AnuoTikou,
Tou Nupvaaoiou, Tou Aukeiou, Twv EMA.A. kal Twv EMNA.Z.
Tuttwvovtal ammd 1o ITYE - AIOGANTOZX kai diavEépovTal
dwpedv ata Anuoéoia Zyoheia. Ta PBiBAia utropei va
dlaTiBevTal TTPog TTWANGCN, O6TaV QEPOUV OTN OEEIA KATW
ywvia Tou eutTpooBO@UANoU €vdeitn «AIATIOETAI ME
TIMH MQAHXZHZ». KdaBe avtitutro Tmou diatiBeTal Tpog
TTWANGCN Kal dev QEPEI TNV TTapaTTavw E€voeign Bewpeital
KAEWITUTTO KOl O TTapaRATnG SIWKETAI CUUNQWVA HE TIG
dlatagelg Tou apBpou 7 Tou vopou 1129 tng 15/21 MapTiou
1946 (PEK 1946,108, A").

ATTayopeUeTal N avarapaywyrn ormoloudnNIToTE TUHRMATOS
autoU Ttou PiBAiou, mou kaAdmrerar amd  dikalwuara
(copyright), n n xprnon Tou g OTTOIABATIOTE LUOPPH, XWPISC
N yparr) Gécia rou Ymroupyeiou lNaideiag, Opnokeuudrwy
kai ABAnTiouoU / ITYE - AIOGANTOS.



Kwdikdg BiBAiou: 0-24-0303
ISBN Set 978-960-06-3133-3
T.B" 978-960-06-3141-8

IVOTITOUTO TEXVOAOYIaG
UMOAOYIOTGV & ekdOTEWY

(01) 000000 0 24 0303 8




