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SAW oiAtpo UWNnArg ouvBeng avriotaong Mukvwtig mapdANAa yia piker Ty g Rs

SAW @iAtpo xaunArig ouvBeng avtiotaong Mnvio mapd\nAa yia pikpr T Mg Rs
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2.
SAW @iAtpo uWnArjg ouvBetng avtiotaong. | 3. | Mukvwtg oe oepd yia peydleg TiEQ g Rs.
SAW @iAtpo xaunArg ouvBemg avtiotaong. | 4 Mnvio oe oepd yia peydieq Tweg g Rs.
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12. Na avapepete TG kammyopieg Twv SAW piATpwv.
13. OLKepaUKO{ GUVTOVIOTEQ [elovekToUlv EvavTl Twv Giktpwy LC.
Swoté [ Nd&Bog [ kat yuari;
14. OL OUVTOVIOTEG €XOUV CUUTEPLPOPAL:
Q. auTeEnaywylkn avaueoa otiq ouxvotnteg fs kat fp.
B. autenaywylkA £Ew and Tig ouxvdmreg fs kal fp.
Y. XwENTKr avdueoa otig ouxvéemreg fs kat fp.
3. OIKA avdpeoa otig ouxvotnreg fs kat fp.
15. Na avapEpeTe TIG KATNYOPIEG TWV KEPAUIKWY CUVTOVIOTWV.

NEOANATO

deppITIKa YAIKA

2komoi KepaAaiou:

Metd 10 mépag g dBaokahiag Tou Kepahaiou o Ladntg Ba mpénet;

Na opilel Toug peppiteg.

Na avapépel kat va opiel Ta Baotkd XapaKTNPLOTIKA TWV PEPPITWV.
Na avapgpel TIG KATNyopIEG TWV PEPPITWV.

Na arnokwdIkoTolel Toug Baaikoug TUTIOUG PEPPLTUV.

Na avapépel Tig XProeLg TOUG.

Na avapgpel Toug TUMOUG KAL TIG XPNOEIG LEPIKWY EISIKWV (PEPPLTWV.




TEXNOAOTIA AIATAZEQN HAEKTPONIKHZ & MEAETH ZXEAIOY

Cevika

Ou peppiteq elval okolpa ykpL 1§ padpa KePAUKA HOVWTIKA UNKE, TIOAU OkANnpd,
elbpaota kat Xnuikd adpavry. XwpiCovral oe pahakoug (soft ferrites), ot oroiot €xouv TIq
TePlOodTEPES ePAPUOYES, okAnpoug (hard ferrites), Bepuikolq (thermal ferrites) kat
edkoug (special ferrites). Ol ieploodtepol oUyxpovol HaAaKol Peppiteq €xouv KUBIKNA
TIOAUKPUOTAANIKN SOur).

O vevikég Tumog Twv gepptwv eivar M0.Fe203, értou M=pETal\o 1} UETANA kal uropel
va avtikaraotabel and éva 1 neploodtepa ovoobevr), dloBevr] 1) TPIOBEVY] UETANOT
eival de odNnpLayvITTké UNKA.

H Blounxavikii mapaywyr] Twv QeppItwy Yivetalr ouvriBwg He TV akOAoudn ypauun
TaPAYWYNS:

1) mpoeToacia oUvBeoNG UNKWY,

TIaPAywYT] KOKKOToinong,

) TEGTNEN otoug 1000°C nepirou,

) TIPEOAPIONA Y1a TNV UAOTTOMOT) NG HOPPNG TOU TIUPTIVA TIOU EXEL ETUAEYE,

) ™&n ruprjva otoug 1150°C wg 1350°C,

) Aeiavon mg erupavelag,

) Aelavom ™G KEVTPIKIG OTTG -av UTIAPXEL,

) OUYKOAANOM BidwToU MEPIBArUATOG -av UTTAPXEL

) oUvBeOT] TOU -av arnoTeAel OET- kal

10) artoTtUnwon oTolxelwv.

NoOUA® DN

©

O mAgov ypnotuoroloUpevol pahakol peppiteq elvat ot MnZn kat ot NiZn, ot oroiol
payvntiCovTtal eUKoAa, €xouv LEYAAN e0wTEPIKN EOIKA avTtioTaon Kal epyadovTal oTiq
TIOAU UPNAEG OUXVOTNTEG.

‘Evag geppimg dtav Ttebel evtdg evég payvntikoU mediou payvntiCetal E@doov
napapeivel LayvnTiopévog JETA TNV AropdKPUOT) TOU JayVvnTIKoU Tediou e KAToLa TIur)
MAYVNTIKAG eMaywy|g, ovoudZeTal okAnpog peppitng.

‘Otav 0 képog TNG MAYVNTIKAG enaywynig eAartwvetal paydaia pe myv dvodo mg
Beppokpaciag, TéTe 0 Ppeppig autdg ovoudletal BeppIkOg.

Ot okAnpol payvrteg XpnotylorolouvTal 8rou arnatteital .oxupog UOVILIOG HayviTmG, TLX.
ota peydowva, evaw ol Bgpuikol xpnowornololvtal wg alotnmipeg Bepuokpaciag 1
oToug SlakaTtTeg reed.

TéNog, eldkol @eppiteq eival Ta nAekTPOdla PeppPitn KAl Ol HETATPOTIEIG
payvnrodlarapaynq (magnetostrictive).
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XapakTnpIoTIKG pepPITWV

Mapakdtw avaggpovtal Kat opifovTal UepIkA Baoikd XApaKMPLOTIKA TWV PEPPLTWV, TA

oroia Ba BonBricouv oty Katavon o Kat T XPrion Toug.

1) Apxikiy payvnrikiy dariepardtnra (Ui): Metpdral o KASIOTO payvnTikG KUKAWUA
ToPoeIdoUG HOPPrG e TIOAU [ikpr) évraon payvnTikou Tiediou kat looUTal e:

0 Dé%m 0g 2.1
0
2) Evepydg payvnTky Slarepatdmra (Je): 2 éva KASIOTO PAYVITTIKO KUKAWMA HE

Oldkevo aépa, 1 MHAYVNTIKY EMAYWYY] MEWOVETAL KAl 1| €vePYOQ MAYVNTIKY
dlariepardmra elvat:

10— 22

6rou G TO UKOg JIAKEVOU Kal Le TO EVEPYO WAKOG TOU HAYVITTIKOU KUKAWLATOG.

3) Napdyovrag autenaywynqg (AL): Ekppddlel v autenaywyr) oe nH avd omelpa oto
TETPAYWVO Kal looUTal |E:

4,027 O 23
ON* O

0t

S

L
érou [ 1 C1 o mapdyovrag képou oe mm' i cm! . Ynéyn 6t loxvet:
S
LON> 4, (nH) 2.4
6rou L n autenaywyr] Tou ruprjva kat N o aplOuds Twv oTpopwv Tou mnviou.

4) Eldr) avtiotaon (p):To HOVWTIKG OTPWHA METAEU TWV KPUOTAMNWY peppit augdvel
Vv oAIKR €81Kr avtiotaor Toug oe (0,1~10) Q.m yta Toug MnZn kat (10%~108Q.m ya
toug NiZn kau LiZn peppiteq. H ediki avtioraon ehattwveral pe v avg&non mg
Beplokpaoiag 1} TNg ouxvoTNTag.

5) Mapdyovtag a 1} ouvteAeomg TUAypatrog a: Ma pia dedouévn pop®ry mupriva
peppim, mapdyovtag a eival o aplBpdg Twv OTPOPWV TOU TINVIOU YIa AUTEMAYWY)
1mH, .ooutal 3¢:

DDi 2.5

JL

orou L oe mH. ‘Etol yla d\Meg Tiuég autenaywyng 6a oxlel N= 0L [l
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TEXNOAOTIA AIATAZEQN HAEKTPONIKHZ & MEAETH EXEAIOY
Karnyopieg peppitwv Kwdikeg peppiTwiv
>70 dilaypaupa 2.1 divovtal oL KAatnyopieq Twv GePPITWV TIOU TTAPAYOVTAL. ® KOBIKEC HOPQEY UPHVAV PEETAY: Ot IUPAVES PEPPLTT KATA TNV KATAOKEUT TOUG
AapBdvouv dldpopeg HOPPEG avAAoya LE TIQ XPNOELS YIa TIG ortoleg poopilovtal kat
% elval kwdkoronpéveg oUPwva e KAmola pdTura.
E & "ETO1 §X0UNE EVOEIKTIKA TIG TIAPAKAT®W HOPPES PEPPITAV:
2 1) P, RM, X, Q yia xprioelg oe autenaywyEg, giktpa, M/,Z Kat 9hokes.
y R 1 2) H, PH, EP yia xprioeiq oe autenaywyég kat M/Z supeiag {ovng.
P 3 3) E, EC, El, EFD, ETD, PM, U, Ul yia xprjoeig otoug M/Z TwV TIAALOTPO(POSOTIKWY, TWV
% = A E % ;_3‘ § E QVTIOTPOPEWV KAL TWV TNAETIKOLVWVLIWV.
L4 E z &0 % E 4) Muprivag oMWV omwv, xavdpa, xavdpa ot oUppa yia Xproelg ota ¢iktpa
= § T =F > SO KATAoToAriq EMI/RFI apepBOAGV.
50 ™ 5) YR (Yoke Rings) yia ta rmvia arok\ioewv otig 006veg T.V.
=™ 6) Rl (OwANnVoeIdsg) yia Xprom ota tuners Twv PadLoPWVV.
7) T (topoewdny) yia xprioelg otoug M/Z maAuwv, piktpa, chokes KTA.
1 T L
= E £ g STa OYjUaTA 2.1 PAVOVTAL HEPIKES OPPES TIUPHVAV PEPPITV.
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TEXNOAOTIA AIATAZEQN HAEKTPONIKHZ & MEAETH ZXEAIOY
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Zxnuara 2.1 MoppEg ruprvwy QeppITwy
® Kwdlkeg UNKWY TwV peppitwv: Kdbe staipeia €xel ouvrBwg Toug diIKoug NG KWIIKES

TV PePPITIKWY UAIKWOV. H PHILIPS pe o uhiké 3C85 dnAwvel gpeppit Baotouévo oto

MnZn pe ouvBeon 71%Fe203-20%Mn0-9%2Zn0.
‘Etol kwdikeg, énwg 1P04, 3H1, 4C6, 8E1 KTA., Xpnowornolovvtal ard ) PHILIPS. H

SM xpnouomnotel kwdikeg, drnwg K1, N26, T35 k.4. H TDK avtioTtoa Toug KWJIKEG
4HM, DA2, H5B, H5B2... H Magnetics Inc Toug kwdlkeg A, G, S, V, W KTA., n Indiana
General Toug kwdkeg Q1, Q2, H, G K.4. (To G Twv dUo TeAeuTaiwv eTALPEV gival
dlapopeTIkO yia k&Be sTalpeia).
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]
H avTiototkia Twv Kwdikwv PETAEU Twv eTalpelwv oravidel. Ag AngBel undyn dtt katd
kalpoUg ol etalpeieg karapyouv kdrola UNKd, énwe n PHILIPS 1o 3C8, to omoio
napaydtav riptv dUo dekaeTieq. Kahd eival yia kéBe mAnpogpopia va avatpéxoupe ota
(PUA\ASIa TG avTioToing eTalpeiag.

TéNog, ag avagepBel dtt Ta otolxela Ta oroia divovtal and TIg eTalpeleg yia Toug
peppiteg, MeTpwvTal He OJAKTUMOUG ¢epplm OlaQOPETIKWY SlAOTACEWY  |IE
anoté\eopa va ival oAU SUCKOAN 1 GUYKPLOT IETAEU TWV.

® KWOJIKEG PUBLIOTWV auTEMAYWYNG Twv Tuprvwv:  Mepikol uprjveg @eppim, dnwg ot
P, PM, X, Q k.4., déxovTal pubpioTég (adjusters) autenaywynq pe akpiBela petafoliq
+0,1%. Eival kuhivdpiol 1) owAnvwtol kaL epappoZovtal BISWTA OTov TUPrva.
21a oy. 2.2 divovtal kdrolol TUrol puBuoTwy ol oroiol propel va eival and didgpopa
UNIKG, avdAoya e v etapeia. Ot kataokeuaoTtég divouv Tivakeg yia XaunAr, Héon
Kal UPnAr} puBon undpxel miepirtwon va divovrat dlaypduuata JeTaBoNng e
QUTENMAYWYNG ard Toug PubloTég. ZuvnBelg Tyeg elval (5~13)% yia XaunAn,
(5~27)% yia péon kat (15~35)% yla uPnAr| pudion.

I
E,. = i
BN o TTTh ¢
4! R
, A .
e i Fig. 3
Fig. 2
| M2 6
=—5.35 .-I Fig.1 PD.45 Dimensians in mm

2xnuata 2.2 TUrot puBUIOTWY QUTENAYWYWV QEPPLTIKWY MUPNVWV

O1 KEOAEG TWV PUBKLOTWV lval XpWUATIOUEVEG HE Eva XPWHA Onwg Haupo, KAPE,
KOKKIVO, TIOPTOKAAL, KiTpvo, Tipdotvo, HoB, YKPICo 1§ dorpo. BERaia akdun kat o idlog
PUBUOTAG oTov Blo Tupriva eripgpel dAPOPETIKA HETABOA Yl SlAPOPETIKO
napdyovra autenaywyrg AL Qg mapddelyua avagépstal 6Tt 0 PUBOTAQ
autenaywyng and ferroxcube (FXC) pe mpdovn KEPAAT| KAl yia XapnAr) pubpuon otov
nupriva RM6R ard uAikdé 3H1 v} 3H3, ergpépel pubuon 6% ya mapdyovia
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TEXNOAOTIA AIATAZEQN HAEKTPONIKHZ & MEAETH ZXEAIOY

autenaywyrg 160nH/N? kat 10% yia napdyovta autenaywyrc 100nH/N2. O Slog
pUBUIOTAG oTov Bl Tupriva aM\d amnd uhikd 3D3, mdvta yia XaunAr pubon,
TIPOOPEPEL TIOOOOTS PUBIIONG 9% Yia TIAPAYOVTA QUTEMAYWYNG 100nH/N? kat 8%
yla apdyovta autenaywynig 63nH/N 2 an6 UNKG 4CB.

Kwdlkeg TUNwvV Tuprivwy @eppttwv: 2xeddv OAoL Ol KaTtaokeuaoTég divouv ta da
oTotxela yia Toug ruprveg Twv gepprtwv. Autd sivat; 1) o kwdlkag Tou UAIKoU, 2) o
napdyovtag autenaywyng AL yia riuprveg pe didkevo 1 karolo aUpBOAO yia TOUg
ruprveg xwpig didkevo kat 3) o TUTOG ToU TTUPVA e TIG LlaoTACELS TOU.

2ToUG TopoEelde(q Tupriveg cuVBwWG LoXUEL O XPWHATIKOG KWSIKAG. AUTOG O KWAIKAG
ON\WVEL TO UNKO TOU (epplm 1 Tnv TEPLOXT] CUXVOTITTwV Astoupyiag. Av o
TopOoeIdNg Tuprivag dev elval HovOXP WG, TOTE TO TIPWTO XPWHA KAAUTTTEL TIG TPEIG
TIAEUPEC TOU SAKTUAIOU Kall TO SeUTEPO XPWHA KAAUTTTEL TNV TETAPTN TASUPAL.

‘Etol, av o peppitng @épel ta oupBora P2213-H6Z-A400, autd dnA\wvouv Tupriva
pot core pe eEwtepikn dldpueTpo 22mm, UPog 13mm, uhikd HBZ kat mapdyovta
autenaywyng AL.=400, nH/N 2 Opoiwg Ta ouuBoAa 22/13-3H3-0,3 dnAwvouv Tuprva
pot core érwg To Tponyoulevo, and UAIké 3H3 e didkevo 0,3mm=300um To oroio
SnAwvel AL=250+3% nH/N2, ériwe Bpiokoupie amnd Toug mivakeg TG eTalpeiag.
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Eidikoi peppITES

® O okA\npol Ppeppiteg (LayviTeg) XpNoyLoroloUvTal oTa UEYAPpwva, OTOUG ETMedouq

KIVNMPEG, OTIG Auxvieg Magnetrons k.a. Ot JayVifTEQ IKQOKIVNTAPWY UMmopoly va
TIOAUTTIOAWBOUY, €XOUV EAAXIOTN EKKEVTPOTNTA KAl KPS KOOTOG. Xpnoylomolouvtal
OTOUG BNnuatikoUg KIVNTAPES TWV POAOYLWY, OTOUG UKPOKIVNTAPES BIVIEOKAUEQWV
K.Q.

TG MayVTIKEG KEPAAEG eyypagng, dlaypapng 1 avayvwong xenoiorolovvTal
MOVOKPUOTAANKA PEPPITIKA UAKA e UPNASG KOPO PAYVITIKYG EMAYWYTG. Ol KEPOAEQ
dlaypapnig Tawviwy rixou diatiBevtal e dUo TUMoug, JIMONKES kal e€aroAikég. Ot
paywntikég ke@alég Twv floppy disk karaokeudlovial and gpeppitn MnZn yia 135
tracks avd ivtoa kat 11§ 1,6 MB xwpnTikdmta. Ot KEPAAEG AVAYVWOTWY UAYVITTIKWY
KAPTWV (M.X. THOTWTIKWY) Kataokeudlovtal and Auop@a payvnTikd UAIKA, pe uPpnid
KOPO HayVNTIKAG enaywynic, MeydAn Suvaun karaotoAg He, peydAn avtiotaon
PBoPAG Kal EEALPETIKA XAPAKTNPELOTIKA EMAVEYYPAPNG.

Ol JkpoKkupatikol peppiteg xpnaouoroouvtal oTa PBoPNXavikd Kal OTPATIWTIKA
NAEKTPOVIKJ, OTIWG KA OTIG EUMOPIKES EPAPIOYEG, TL.X. POUPVOL IKPOKUMATWV.

Autol oL pepplteqg eival duo Tunwv: oL garnets kat ot spinels. Ot ipwtol epyddovtal o
ouxvotnreg (0,4 ~11)GHz kat ot Mot ata (1,6~-36) GHz.
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TEXNOAOTIA AIATAZEQN HAEKTPONIKHZ & MEAETH ZXEAIOY

EPQTHZEIX
1. Tielval peppITég Kal TIOIAG 0 YEVIKOG TUTIOG TOUG;
2. Na avagépete T YPAUUr apaywyng TWV GEPPITWV.
3. Na guunmAnpwoete Ta keva:
Ta Baoikd XapaKTNPLOTIKA TwV PePPITWY givat: 7)
i, 2) dlartepardmra e,
3) AL 4) avtiotaon p kat5)
a.
4. Na avapepPETe TIG KATINYOPIES TWV PEPPITWV.
5. Na avtiotolkioete T MapaKdaTw:
a.| Moppég nupriva P, RM, X, Q. 1. [M/Z TaAUOTPOPODOTIKWV.
B.|Moppég upriva H, PH, EP. 2. | ®iktpa kataoTtoArig EMI/RFI.
Y. |Mop@ég nuprva E, EC, El, U, UL. 3. | Autenaywyég, choke, piktpa.
S Mop@r] mupriva TTOANGV OTTwv 4.1 M/Z eupeiac Tdyvne

6. Ol KWAIKEG TWV UAIKWV TWV QEPPITWV CUVBWG avtioTolkiCovtal and eraipeia oe
eTapeia. Zwotd [ | AdBog [ ]

7. Mepwol pévo mupriveg ¢epprtwv onwg P, PM, X, Q &€xovtal pubuoTtég
QUTEMAYWYNG
Swotd [ Ndbog []

8. O1puBUIOTES auTEMaYWYNG TIUPTVWV:

a. PubpiCouv v autenaywyn pe akpiBela +0,1%

B. EXOUV XPWOTIOUEV KEPAAT).

Y. Z& dlapopeTikoU TUTIOU TIUPYVES ETTLPEPOUV DIAPOPETIKY] IETABOAY).
3. ‘O\a ta napandvw.

9. Ta anotunwpéva cuuBola ato peppritr) P9/5-3H1-0,07 dnAwvouv ruprjva turou Pot
e eEwTePIKY) DIAUETPO 9mm, UPog Smm, uNkS 3H1 kat Sidkevo 0,07mm=70um.
Swotd [IAasog []

10. Na neptypdyete GUVOTTTIKA TOUG EISIKOUG PEPPITEG.
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NEOANATO

MelonAekTpikd Kepapika

Zkomoi Kepalaiou:
Metd to mépag g didaokahiag Tou kepahaiou o pabnmig 6a npénet:

® Na opilet Ta meConAekTPIKA KEPAUIKAL.

® Na avagepel Ta KupldTEPA XaPAKTNPLOTIKA TOUG,.

® Na avagépel TI§ XProelg Kkal KATOIEG £PAPUOYEG TWV TIE(ONAEKTPIKWY
KEQAUIKWV.




TEXNOAOTIA AIATAZEQN HAEKTPONIKHZ & MEAETH ZXEAIOY

Eicaywyn

O rueConAekTplondg mapouctddeTal oTa UAKA Ta oroia dtav dextouv loxupr] kpouon
eupavifouv nAektpikr} ToAkdtTa. ‘Evag kpuotalog, yia napddetypa, av dextel
kpouon, téte otiypiaia rmapouctdlel NAekTPIoUS avdloyo TG évtaong ™S Keouong.
AuTé kahettal dueoco 1 0pB6 TielonAekTpikd pawvdpevo. Av, avtiBeta, évag kpUOTAAOG
1eBel 0 NAeKTPIKO TEDIO, TOTE 0 KPUOTAAOG AAAACEL EAAPPWG TN HoPPr Tou. AuTd
kaAeltar avrtiotpopo TtieonAekTplkd @avouevo. [MieConAeKTPIONOG YEVIKA
TIapouctddeTal oToug OLdNPONAEKTPIKOUG KPUOTAMouUG. Tétola UAKA esival kat Ta
rueConAektpikd kepapkd PXE, PIEZOTITE k.d. Ta omoia €xouv oxedov 13aviKr) KUBIKY)
KPUOTAANKY Sour}. Ta rieonAekTpikd UNIKA EXOUV:

UPNAR anddoom NAEKTPOUNXAVIKAG LETATPOTTNG,

HeydAn duvatdtnra pnxavortoinong,

uynAr| otabepdra,

duvatdtnTa eniteudng eupeiag MePLOXTIG XAPAKINPLOTIKWY e JLapOPETIKY) oUvBeon
KEPAKWV UNKWOV

® cival KATAANNAQ Y1a LAdIKY TIAPAYWYT) KAl OIKOVOLIKAL.

"Eva TuefonAekTpikd kepapkd propel va BewpnBel wg HIKpookoTtkr] HAZa KPUOTAAT)
e Tuxaio mpocavatoAopd. Metd T oUvingn 1o kepaukd UAIKS Ba eival looTPOoTIKG Kal
dev Ba gupavifel eConAekTpLopd, dIGTL XAVEL TOV TUXaI0 Tou TipocavatoMoud. To UNkE
autd uropel va yivel TiefonAektpikd oe omnoladnrote ermAeyuévn dlelbuvon, e Ja
TIOAKY) HETAXEIpLON N oroia guvendyetat €kBeon oe 1oxupPd NAekTpkd Tedio. Otav To
KEPAMIKO aropakpuvBel and T1o medio, Ta dirmoAa mapauévouv eubuypapouEva
divovtag oto KepAUIKO UNIKG éva UTTOAEUA TIOAWONG KAl A HOVIUN TIapapoppwon,
dnAadn yivetal avicotporikd mou onpuaivel pévia mefoniektpikd. Auti n dladikaoia
paiveral ka\Utepa ota oy. 3.1
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2xnuata 3.1 MéAwon Twv KEPAUKWY UNKWY UE LOXUPO NAEKTPIKS riedio

H oAk} petayeiplon eivar ouvr|Bwg 1o TEAKO OTASI0 eMeEepyaniag TWV KEPAMIKWY
UNKwv. Otav éva AC onua epappootel 0 autd To Kepauikd, Oe ouxvomta
TIPOCAPHOOUEVN 0NV IBIOCUXVATNTA TOU KePAIKoU, TOTE TO KepAukd ouvtovidetal
(ruefonAeKTPIKOG LETATPOTIEQG).
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XapaktnpIoTikG Twv mMelONAEKTPIKWY KEPAUIKWY

Ta Baokd XapakmPELoTIKA TWV TIECONAEKTPIKWY KEQAMIKWY elivat;

1. Ztabepd ouxvémrag N: H taxidmra dddoong Tou nxou Jlapéoou evog
TueCONAEKTPIKOU KEPAWIKOU EXEL [ia 01K TN} DIAPOPETIKY] Yia KABe Tpdro dévnong
(YPQUUKOG TEOTOG, AKTIVIKOG TPATIOG, YWVIaKOG TPOTOG KTA.), dtav n ouxvdtnta
ouvtoviopoU evog AA\ou TpdTou dev eival YEITovIKN. loxUel Oe:

0
0 DEDfs-t %ﬂ/sec i HZ.mE 31

érou U n Taxumrta dddoong Tou 1ixou dlapéocou Tou UAIKOU, f5 i ouxvémta

ouvToVIOMoU Oelpdq Tou TIeCoNAEKTPIKOU KEPAMIKOU kal £ TO UrKog dlddoong ot

OouxvOTNTA CUVTOVICHOU.

2. Mnxaviké Qm: Ekppdlet v kAon ™G kaumuAng ylpw andé 1 ouxvémta
OUVTOVIOHOU TV HNYavIKwy SoVACEWV Kal LoxUEL:

1
AF.RC,

Om U 3.2

6rou R1, C1 n avtiotaon Kat n XwenTIKSTTA Oelpds ToU L0odUVAHOU KUKAWATOG

avtioTorxa.

3. HAektpopunxavikdg ouvteAeom|q oUCeuing k: Asixvel v Ikavdnta UETATPOTMG TG
NAEKTPIKYG EVEPYELAG O UNYAVIKY| KAL LoXUEL:

¢ D v D¢
kD\/ ° ! ° 3.3

[N oMn [ o+ [T

H wavdmra petarpormg eEaptdral arnd tov Tpdro dévnong. ‘Etol r.x. yia Tov akTivikod

TpPIMo dévnong loxUeL:
ke [1.12,529. z 34
\ /s
érou Af=fp-fs.

O NAEKTPOUNXAVIKOG OUVTEAEOTHG OUZEUENG Sivetal wg k%.
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TEXNOAOTIA AIATAZEQN HAEKTPONIKHZ & MEAETH ZXEAIOY

3.3 Mepiypapn kal XpROEIS TwV
mECONAEKTPIKWY KEPAMIKWV

O\ eTaipeieq kataokeun|g apdayouv didpopa TueCONAEKTPIKA KEPAUIKA, Orwg To PXES
g PHILIPS pe katd Bdpog auvBeon Pb0=66%, Zr02=21%, Ti02=11% kaL 2% Kdrola
HETaAa. XpnoluoroloUvtal KWIIKeS dlagopeTikol and kdbe etalpeia, Ti.x. PXE41, PXE7,
P5E, P7, 21B, 92A kt\. Ektdg and ta xapakmplotikd mou avageépovtatl divovral Kat
AN\q, orwg Beppokpaaia Curie, CUVTEAECTNG AMWAELWV, OXETIKY JINAEKTPLKY) oTabePd,
TueConAeKTpIkEG oTaBePEG d Katg KA.

Kepaukd UNKA e ugmAd nAektpounxaviké ouvteheot oUleuing k, uynhr otabepd
TUECONAEKTPIKNAG TIAPAUSPPWONG d KAl PEYAAN TUKVOTNTA P, XPENOWOTOooUVTAL OF
EPAPHOYES XAUNAAG LoxUog, Toug aloBnmipeg K.a. YAKA pe upnAd cuvteheotr| Tdomng
€EOd0ouU g, xpnowlorololvial yia avapAEEel Onwg OToug avarripeg Totydpwy,
evauoelg agplwv K.A. YAKA pe uPnAd pnxaviké Qm kat JIKPO CUVTEAEOTY] QMWAEWWV
tand, xpnouuorololvtal 0e EPAPOYES HEONG KAl UPNAIG LoXUOG, OMwG Ol CUOKEUEQ
urePrXWV KTA.

YAk énwg n oeipd P6 xpnowionolodvial oy KATAoKeUr| KEPARIKWV GATpwv Kat
OUVTOVIOTWV' N 0elpd P3 yla TNV KATAOKEUT] QVIXVEUTWY Paplwy KatL sonar n oeipd PXE7
YL TNV KATAOKEUT YPAUUWY KABUCTEENONG HE UTIEPTIXOUG KTA.

Ta ruelonAekTpIkd KEPAIKE €XOUV OUVIBWG OPPEG TIOAWUEVWY SIOKWV 1) SAKTUNIBLLOV
Kat opBoywVIwV 1] TETPAYWVWY TIAGKWV. Ot diokol kal oL 0pBoywvieg TINAKEG PEPOUV
METAANKA NAEKTPADIA K TwV omoiwv To BeTIkS onpelwvetatl. Ot KataokeuaoTég divouv
TIG JIAoTACEIG KAl TN XWPENTIKOTNTA TOUG,.

TUTIKEG £PAPHOYES TwV THECONAEKTPIKWY KEPAUIKWY £ival Ol KABAPLOTEG e TN XPNon
UTEPNXWV Kalt ot nxaviopol avagAegng aepiwv.

Ol KaBaploTéQ e YEVWHATPIA UTEPHXWV XPNOWOoToloUvVTal Yid TOV  OUOLOLOPPO
KaBaploUd XPUOAPIKWY, TEXVNTWV OOVIIWV, YUCAWYV, HIKQOUNXAVIOUWY, YId
yaAdktwon 1} To avakdrepa uypwv K.a. Epydlovtal oe ouxvomreg (40 ~60)KHz kat
€X0UV NAEKTPOUNXAVIKO oUVTEAEOTH OUlEUENG kp=48%min. Zto oX. 3.2 (aivetal évag
TETOLOG KABAPLOTNG, Ol AKTIVIKEG SOV OELG Tou ortolou dladidovtal oto uypd Tou Soxelou
SIQUECOU TOU TOLXWHATOG Tou doxeiou, To omoio doveltal pe oUVBETOUG KAUMUAOUG
TPATOUG.

Ot unxaviouol avapAeEng agpiwv rapéxouv UPNnAY] Tdom e€6dou (12 ~14) KVmin, ugmAd
pedpa ekpoOpTIONG, HEYANO Xpovo {wrg Katl KaAY] CUUMEPLpopPA Ot Bepokpaaia Kat
mv uypaoia. Zta ox. 3.3 napouctdfovral dUo TETOIoL pnXaviopol: a) yia avAapAeEn
ykadiouU Kat B) yia avartmpeg TotyApwv.
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>

6.

EPQTHZEIZ

. Ti kaAeftal TueConAektpikd paivopevo; Mwg opifetal To avtioTpopo TelonAeKTPIKO

pavouevo;

Na CUUMANPWOETE TA KEVA:

Ta TeCoNAEKTPIKA UNKA €XOUV UWNA ATIOBOO0T] ..eeeeecceirerenes erererereseesesesenenens ,
........................... QUVATOTNTA ..eeeeeeeneneneneneees KAUUWNAT e

Ta XapakmELOTIKA TwV TIECONAEKTOIKWY KEQAUIKWY EVAL 1 veveerererereees cveeeneeas N,
TO et QM KALO .vieieceieesieerieines evteesteseseseseenes esesresessenessenens k.

Mwg opiCeTal 0 NAEKTPOUNXAVIKOG CUVTEAEOTAG OUTEUENG;

Na avtioTolxioeTe Ta TP AKATW:

MieConAekTpIKG KEPAPIKA Xprioeig
a) Me uymAd k, uPnAS d kal peydin 1. Ze epappoyEg UPNAAG loxuog
TukvéTa
B) Me uynA\d g 2. 2V avApAeEn aepiwv
Y) Me ugnAd Qm kat pikpd tand 3. Z€ EQAPMOYEG XAUNANG LloxUog
d) Zeipd P6 4. MV KATAOKEUY) CUVTOVIOTWV

a) OLyevr|Tpleg UTTEPXWV YIA TOUG KABaPLOTEG EPYACOVTAL O CUXVOTINTEG
(40~60) KHz.
Swoté [_IAdeog[ ]

B) Ot pnxaviauol avagAegng aepiwv mapgxouv tdom (6 ~7) KVmin.
Swoté [] Ndbog []
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KREDANAIE,

MelonAekTpikoi KpUuoTaAAol

2koroi Kepahaiou:
Metd 1o mépag G daokahiag Tou kepaAaiou o pabntmq Ba mpérmet:

Na avapépel d1dpopoug mieConAeKTPIKOUG KOUOTAAOUG.

® Na ava@épel Toug TPOTOUG KOTG evOG KPUGTAANOU Kal TIWG auTol oL TPATtoL

ouvdgéovTal e SLAPOPETIKES XPNOELG.
® Na avagépel Kal va TieptyPAPeL Ta BAcIKA XAPAKTNPELOTIKA TwV KOUOTAAWV.

® Na avagépel TIG BAOKEG KAMYOPIEG, TOUG KWOIKEG KAl TG XPHOEIG TV

KQUOTAAWV.
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TEXNOAOTIA AIATAZEQN HAEKTPONIKHZ & MEAETH ZXEAIOY

Eicaywyn

MelonAektpikoi kpuoTtaAhol eival o xahaliag, Ta dhata Rochelle, o ToupuaAivng k.d. O
TOUPMAAiVNG €xel T HiKpdTePN THeONAEKTPIKY dpaotnpldtnTa, eved Ta dAara Rochelle
™ MeyaAUtepn. Emlong o Toupuaiivng €xel T peyaAUTepn UNXAVIKA avtoxr], eve Td
dhata Rochelle T pikpdtepn. O xahadiag kat otig duo meputtwoelg Bpioketal nepirou
ot péom kat erurm\éov undpyxel apbovog ot ¢uon. N autd Kat eival To TepLoo3TEPO
XPNOOTIOOUEVO UNIKO OTNV KATAOKEUT] TIECONAEKTPIKWV KPUOTANWY (quartz).

To QuOKS oxrjla Tou KpuoTAAou Xahadia eival eEaywviké riplopa pe upauoeldr] dkpa. ™ |
‘Exel Tpeig aoveq: Tov NAEKTPIKO X, TO UNYavikod Y kat Tov ortikd d&ova Z, kABeTtouq - e=1"
METAEU Toug. loxlel kal edw, Onwg ota TIECONAEKTPIKA KePAUkd, To 0pBd Kal To — T . _
avtioTpoPo TIEONAEKTPIKO PAIVOEVO. ) —r E
Ma va xpnoworomnBei €vag kPUOTAMNOG, TIPEMEL va KOTIEl KAl va UTIOOTEL INXAVIKN N O
enekepyaoia, €101 WOTE va TAAQVTWVETAL 0N PUOIKA Tou cuxvotnta: aut eEaptdral b WS
ard Tov TPEATO KOTIAG KAL TO TIAX0G ToU TAAKIS{OU TOU KpUGTAAOU. ER
MNapaxdérw divovral ot Baowdtepol TPATOL KOTTHG. Y

= g
i

® X +5% Epydlovral os ouxvomreg (5 140)KHz, €xouv eninedo odrjynong 0,1
mWmax - deq map. 4.2 -, KPS Bepokpactakd ouvteAeom] Kal Peydho Adyo
AroBrKEUONG MNXAVIKAG TIP0G NAEKTPIKY] eVEPYELQ. Xpnoluorolouvtal ata ¢iltpa
eupelag wvng kat oToug TAANAVTWTEG e transistors.

® DT: Epydfovtar oe ouyvotreg (80~ 500) KHz kai €xouv eminmedo odrynomg 210 oY. 4.2 napouaoidletal pia povada kpuoTtdhou xaAadia.
2 mWmax. XpnouuoroloUvtal wg KpUoTalhol pubuiong kat Bdong xpdvou. Eriong
Bpiokouv epappioyr| aroug ropnoug FM kat niedpaong.

2xnua 4.1 Aoun kpuotdAou xaiadia

e witn oy

i g
® X 1j Curie: Epydlovtal oe ouxvétnteg (0,35 ~ 20) MHz, pe peydho Beppiokpaciakd .
ouvteheoTr. OKoVoUIKAG Kal UnXavika atafepdg TPAMOG KOTG. et e (baew)
® GT: Epydlovtar oe ouxvémreg (85~ 400) KHz kat €xouv enimedo odrynong
placi oo

0,1mWmax. ‘Exouv T peyaAutepn otabepdtnta ar’ OAOUG TOUG TPOTIOUG KOTING KAl
KOO BepIoKEACIaKd CUVTEAEDTT]. Xproylorolouvtal érou ararteiral otabepdmra
™G ouxvdmTag Xwpic Bepuokpactakd EAeyxo. Melovéktnud Tou To uPnAd kdoTog
KATAOKEUT|G.

® ATRHZ <@ Epydlovral om Bepehwdn, TV TP, MEWTM kat EBS0N APUOVIKY Ot
ouxvétmreg (0,55~250) MHz, e enfriedo odrjynong (1~8)mWmax. Ikavortolodv To

T T ST

- T N LR

T e

70~80% Twv anamoewv o KPUOTAMouG. Xpnoworolouvtal Kupiwg otoug Eﬂ:f';r:”'
Tahavtwteg RF.
‘Onwg €yive pavepd, oL kpuotalot dev gpyddovtal pévo otn BepeNwdn cuxvdtnTa, rarTatoal nasi : . = DesLpic lewln

irvaiaan kbl

OM\d Kal OTIG ApUOVIKEG TNG oL omoieg dev eival aképala TIOAANAJoIa autg, OUWS
Bplokovral oAU KovTd o’ autd.

‘Otav anartettar otabepry ouxvémta Asttoupyiag o KpUoTaA\og ToroBeteltal oe
eAeYXOEVO BEPIOKPATIaKA POUPVO.

270 Ox. 4.1 gaivetal n dour] evdg KpuoTAAouU xahadia.
oX ¢ N oo Ko XoACG 2xnua 4.2 Movdda kpuotdMou xaAadia
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TEXNOAOTIA AIATAZEQN HAEKTPONIKHZ & MEAETH ZXEAIOY

Baoika xapakTnpIoTIKA TwV KPUOTAAAWV

® OvopaoTiki ouxvérnra fn: Eival aut) n oroia avaypdgetral oto nepiBAnua tou
KPUOTAAOU.

® Suxvornra Aerroupyiag fw: Autry oty orola gpyddetal o KpUoTaAog padl e To
UTTOAOUTO KUKAWLIA TOAAVTWONG.

® JuyxvoTnTeG oUVTOVIOHOU oelpdq fs kal mapdAAnAou fp: H fs eival n xaunAdtepn kat
n fp n uPnAétepn and Tig dUo CuXVOTNTEG CUVTOVIOHOU evig KPUGTANOU, Katd TV
orola n oUvBeT avtioTaor] Tou €XEL WIUKY) CUUMEPLPOPA.

® Juxvérnra cuvroviopévou goptiou fu: ‘Evag kpUoTal\og yia va epyaotel omy
OVOMAOTIKA Tou ouxvetnra kat Oxt ot ouxvomrta Astoupyiag oe KUKAwa
ToAavTw™), Xpeeldletal pia xwpnrikdémra ¢optiou CL ot oelpd 1 MAPAAANAN
ouvdean. H xapunAdtepn and tig dUo cuxvotnTeg ocuvtoviopou étav n CuL eival oe
oelpd kat n uPnAdtepn dtav n CL eivat mapdAnAa ouvdedeUEVN |UE TOV KPUGTAANO
ovoudZovtal "ouxvOTNTEG CUVTOVIOUEVOU (popTiou".

® Emninedo 0drjynong: H 1oxUg anwAslwdv Tou kpuoTdhhou oe mW i pW. Ze eldIKEG
TIEQUTTWOELG UNOPEl va ekppacTel pe pelua 1} Tdon. Ta ouvitn enineda odriynong
elvat (0,05~ 0,5mW. Ze epappoyéq UPnNig otabepdmrag He uPnid enimeda
odrynong eEaocpaiifoupie KAAEG CUVONKES AETOUPYIAG TOU KUKAWUATOG.

Katnyopie¢ kai KwdIKeg Xprong
TWV KPUOTAAAWVY

Ot kpUoTalol xwplilovtal oe katmyopleq avdloya pe T xperjon Toug. Mia kammyopia
elval ol KpuoTaAKOl TOAQVIWTEG TIOU TEP\aUPBAvel XPoelg dnwg aloonTmpwv
Beppokpaociag, eréyxou Tdong, MEOYPAUUATICOMEVWV TAAQVTWTWY K.A. Kal Wi dAn
katnyopia sivat ol HovAadeg KPUGTANWY E XPNOELG O ETMIAYYEAUATIKEG EPAPLIOYES, OE
Blopnxavikég epapUoyEQ UPNAG a&lorioTiag K.A.

210 ep(BANUA Toug PEpouV TUTIWHEVA OToLXEla avaloya e v katnyopia Toug. Kdbe
eTaipeia xpnoorolel dikoug TG KWIIKEG, XwPIG va arnokAsiovTal oL CUMITTWOELS ETAEU
ToUG. AQ avapEPOoUE EPIKOUG KWIIKEG.

® XO: KpUOTANKASG TAAAVTWTAG PoAoylou e €Eodo TTL.

® XOHC: kpuoTaMKOG TaAavTwTrg poAoytou pe €Eodo HCMOS.

® VCXO: KpuOTaAIKOG TaAAVTWTAG eleyXduevog and tdon pe €Eodo HCMOS kat
LS-TTL.

® CTCXO: kKpuoTaMIKOG TANAVTWTTG e avToTdBuion Beppokpaciag yia xprion oty
acuppuatn TMAepwvia.

® TSO: KpUoTANIKAG TANAVTWTHAG aioBnomg Beppokpaciag e §E050 HCMOS.

® | XO: uynArg akpiBelag KpUOTAAIKOG TAAAVTWTAG e €Eodo CMOS.

® PXO: npoypappatilOpevog KpUOTAMIKOG TAAQVTWTNG e €E0d0 TTL.

® RTC: ouokeun] pohoylou Tipayuatikou xpovou ue €E0do CMOS.

® CXO: kpuoTaAkOG TaAAVTWTAG e €Eodo CMOS.

® EXO: kpuotalikég Tahavtwmig Ue €Eodo ECL.

Z0gpwva HE TA TAPANAVW Ol TAAAVIWTEG Twv Kamyopwwv XO kat XOHC
XPNOWOTOOUVTAL OTOUG UKPOEAEYKTEG, OTA AOYIKA KUKAWLATA, TOUG XPOVIOTEG Kal
TOUG HIKPOETEEEPYAOTEG -OL TOAAVTWTEG NG Katnyopiag VCXO xpnoudorolouvtal ota
PLL, ota LAN kat Toug moAuriAékteg ISDN* ot Tahavtwtég CTCXO omyv acupparn
mAepwvia - ol Tahavtwtég TSO otoug awodbnmpeq Bepplokpaoiag, ta BepudueTpa
akplBeiag K.a. ol Tahavtwteg LXO oe e@aployEG e anaTioelg UPnAng akpiBelag kat
otabepdmrag TG ouxvemMTag Tapaywynq - ol ToAavtwtég PXO oe omnoladnrote
epappoyr) nou anartel SLaPpopeTikEG ouxvdmTeg TaAdvtwong, .. ard 0,0083Hz wg
1MHZ pe 57 S1apOpEeTIKEG TWEG " oL ouokeueg RTC xpnowomnowouvtal wg poAdyla
npayuatikou xpdvou e 12wpn 1 24wpn Bdon kat autduarn ermioyr] €Toug: ol
Tahavtwtég CXO kat EXO oe epappoyég dmnwe kat Twv karnyopliv XO-XOHC, al\d e
€£000 yla 0drynon kukAwpdtwv CMOS kat ECL avtioTotxa.
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Mepiypapn kar oToixeia Twv KPUOTAAAwWY

21a oX. 4.3 napouctdlovral dAapopol TUMOL KOUOTAANKWY TAAQVTWTWV.
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Zxnuara 4.3 Aldgpopot TUrot KQUOTAAIKWY TAAQVTWTWY

To nepiBAnua Twv kpuoTANwY eival kwdikortomuévo katd IEC, DIN, MIL k.d. érnwg HC-
6/U, HC-49/U11, HC-33/U ktA. g PHILIPS. ZUpgpwva pe g podlaypapég IEC €xoupe
Toug turnouq AA, EH, DZ' pe Tig mpodiaypapeg DIN toug tunoug K1A, M4B, K6B™ pe tig

npodiaypapeg MIL Toug tUnoug HC-6/U, HC-49/U, HC-51/U avtioTouxa.

210 TepBANUA Twv KPUOTAMNWY eniong avaypd@eTtal N OVOUACTIKA ouxvaTnTd TOuG.
‘Otav aum divetal oe KHz o kpUoTtaAAog epyddetal ot BepeAndn ouxvotnTa, eva otav

divetal oe MHz autdg epydletal e KATOLA APLIOVIKY) TOU.

TéNog, ol KpuoTtalhkol TaAavtwTég TpogodoTtouvtal pe 5V+5%. Ou turnot CTCXO

Tpogodotouvtal Kat e 3,2V+5%.
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EPQTHZEIZ

- O xahagiag xpnowomnoleiral wg melonAeKTPIKOG KPUOTAANOG JIGTL EXEL IKAVOTIOINTIKY

MNXAVIK avtoxr) Kal apKeTr| TieonAeKTpIkr dpactmpidtrta  Zwotd [] Ndbog L.

- Na oUUIMANPWOoETe Ta KeVA:

H ouxvémra taldvtwong evdg KPpuoTdMou €EapTdral and TOV ............c.....
................. KA AMO TO .................. TOU TIAaKISiou. O1 BaoikdTtepol Tpdrol korng eivat:
............... ) eerrrreeny eererreeenny eeeneeeennes KAU ... KABE TPOTIOG KOTTAG  €XEL
OLOPOPETIKG ... e OUXVOTITTWV KAL ETHMEDO ..................

. Na avapépete 1a Baoikd XapaKELOTIKA TwV TIECONAEKTPIKWY KOUGTAAWVY.
. Mowa elvar n dlagopd avdueoa OV OVOUAOTIKY ouxvdtnta Kal mn ouyxvomrta

Aertoupyiag evég melonAeKTpIkoU KPUGTAANOU;

. 2’ éva KPUOTAAAO 1) XWPENTIKOTNTA POPTIOU av OUVOEBE:

Q. og oelpd, TOTE 0 KPUOTAA\OG tTapdyel Tnv uPnAdtepn duvarr cuxvomta.

B. oe oelpd, TéTE 0 KPUOTANNOG TIaPAYEL TN XapnAdTepn duvarr cuxvotnTa.

Y. TIAPAAANAQ, T6TE 0 KPUOTANOG apdyel Tn XapnAdtepn duvatr) ouxveTnTa.
3. nmapdM\nAq, Tte 0 KPUOTANNOG TTapAyeL TN cuxvoTnTa Asitoupyiag.

. Na avtiototxioete Ta napakdrw:

a. | X0 1. | Kpuotalikdg Tahavtwtig aiodnong Beppokpaciag e €080 HCMOS.
B.[VCXO | 2. | Kpuotalikdg TahavTwTrig poAoylou e €E0do HCMOS.

Y. [TSO | 3. |Mpoypappatiiduevog KpUOTAMIKOG TOANAVTWTNAG e €E0d0 TTL.

3.|PXO | 4. | Kpuotalikdg TahavTwrg poloytloU e €£0d0 TTL.

€. [XOHC [ 5. | KpuoTaMikdg ToAavTwTrc eEAeyxSpevog and tdom e €£050 HCMOS kat LS-TTL.

. Ol KPUOTAAKOL TOAQVTWTEG YEVIKA UmopoUv va XpnoyloroinBolv ¢’ oroladnnote

epappoyr| Toug anartel, aveEdptnra arnd Tov TUMo Toug. Zwotd L] Nd&bog L]

- Na ourpuAnpwoete Ta kevd:
"Evag kpUOTaAOG 0TO TEPIBANUA TOU EXEL TUMIWEVN TNV OVOLIACTIKY] TOU oUXVOTITA
n oroia eivat 100 KHz. Autég Aordv epyACETAL OTN ..oooevvveeenneee. ouxvoTITa, EVW
évag dA\\og e ovouaoTikr) cuxvétta 10 MHz epyddetal oe KATOLWa .. ... Tou.

. Ot meploodtepol Tuelonhektpkol kpUoTalol Tpopodotouvtal e Tdom 5V+5%

Swoté[_] Addog[ ]
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NEOANATO

AiloOnTiipec - MeTarporeic

/

Zkomoi Kepalaiou:

Metd to mépag g didaokahiag Tou kepahaiou o pabnmig 6a npénet:

Na opiCel yevikd Toug aloBntPEeS KAl ETATPOTELG.
Na ava@épel TIg Katnyopleg Twv alodBNTrPWY KAl IETATPOTIEWV.

Na opilel Ta Bacikd XapaKmMPLOTIKA TWV aAloBnTipwv TiEeong Kat va eptypAagpel

Toug S1APoPOoUG TUMOUG KAL XPNOELG AUTWY TWV AlCONTAPWV.

Na repty pdgel Toug TUTTOUG KL TG XPTOELG TwV alodnmipwv Bong - andéotaong

-Kivnong.
Na rieprypd@el Toug TUTIOUG KAL TIG XPTOELG TwV aloBnTripwv eyyUTnTag.
Na repty pdgel Toug TUTIOUG KAL TIG XPNOELS TWV AtloBnTrpwy Beppiokpaciag.

Na repty pd@el Toug TUTIOUG KAL TIG XPNOELS TWV AloBNTHPWY UYPWV - agpiwv.
Na rieptypd@el Toug TUTIOUG KAL TIG XPTOELG TwV aloBnTripwv MePBAAOVTOG,.

_/




TEXNOAOTIA AIATAZEQN HAEKTPONIKHZ & MEAETH ZXEAIOY

Eicaywyn

AloBnmpag eival n ocuokeur] n orola avixvelel 1 UETPdel Pia Quolkh ToodtnTa.
Metatpornéag yevikd lval ) cuokeur| n orola PETATPENEL eVEPYEL JIag LoPPrig o€ pia
ANAn. 210 kepdAalo autd Ba aoyoAnboupe KUplwg e TIG CUOKEUEG TWV OToiwv N
8£0d0¢ elval éva nAektpikd orjua. Ot petaBoAég autol Tou orjpatog eival cuvdpmon
Tou onjuarog €l06dou. BERala, ot dlagopss HETAEU AoBNTPWY KAl HETATPOMEWV
TIOAEG POPEQ elval SuTdLAKPITEG. AUuTO CupBaivel dIdTL Evag aloBnmpag exteAst pia
EVEPYEIQ LETATPOMMNAG Kal €vag WETATPOTEAG TIPEMEL KAT avAykn va aioBdvetal éva
PUOIKO Péyebocg.

Qg napddetypa avagépetal 6Tt éva peydpwvo eival petarponéag dIGTL ETATPEEL TNV
NAEKTPIKNA EVEPYELA O€ AKOUOTIKTY). Eival duvatdv To peydpwvo va xpnoyoromndel kat wg
awobnmpag PETPNoNg MIKPWY Bapwv. Amnodekvietal 6Tl | XPrion Tou HUEYapwWvou
kaBopilel Tov 6po petatponéag 1) alodntmpag avtiototxa.

ApkeTol petarporeiq xpelddovTal eEWTEPIKNA NAEKTPIKN SIEYEQOT YL TN AetToupyia Toug,
evw A\\oL -oL autodleyelpdpevol- O xpeldlovtal. H €036 Toug uropel va eival yngplakn
1} avahoyikr). Ol JETATPOTIEI] XPNOYLOTIOOUV XWPENTIKA, EMAYWYIKA, NAEKTPOMAYVINTIKA,
PWTOAYWYLUA, THLECONAEKTPIKA Kl AAAQ OTOIXE(Q.

AloBnmpeg eival Ta TieodueTPa, Ta BePUOUETPA, TA EMTAXUVOIOUETPA, Ol ALIOBNTAPES
kartvou, pwtidg, payvnTikou riediou, padlevépyelag K.d.

210 ddypappa 5.1 divovral oL Katnyopieg Twv alodnm)pwy KAl TwV UETATPOTIEWY e TNV
rtapadoxr) OTL LoXUEL 1] OXETIKOTNTA TOU dlaypAUUATOS WG TIPOG TNV KATATAEN AUTWY TwV
eEapmpudrwv.

70

|

IINEE

IHdOdlTda0U
IHAITD

IVLIHLALIS

e —————————

TG LHLANWL

|

TedhOH AN

—
—

| =& =@ = L] 3
| mg 1:‘% 38 m
| w0 hﬁ“?: Eﬂ MM
g;n oo Iy HE T
| = E:H-iﬁ- m b =
| <= = F
| 8= RER
| E e
| & =" M
| = o
| !
S— i
= = = @ |
REER | 33||B33| 258
ES@ S HFEELETL
REM™ IZ||Zz0| | =T
Bx=X |ME||THF |2
JBR = IME
1 | i
B ™ = | = |
= i 1
—I—l - I
IRER B
AEEINE RE:
= A (| & O =
= zﬂ =] mZ (v
= o e HI = =
5| |[AH[3]] 3@ z
&) Il Dl T & T
| & M |= M3 ]
| = |5 | E M
| 2 : M
| 7 PR
ARTIRE-IREE
1| a 30| ég—-
B| [>%| 25| |&2
Z | m 9 =
' 3 & |
sl |3 |3
= | o
| E—
& B
# | & |
& | -
< ' =
E =
2

Adypauua 5.1

IIFUOLLYLIIW — I3dHLHETIY




TEXNOAOTIA AIATAZEQN HAEKTPONIKHZ & MEAETH ZXEAIOY

AiobnTrpeg micong

Ma va yivouv karavontd 1a XaPAKIEWOTIKA Twv aoBnmpwv Tieong, xpeldletal
eNEeENyNOoM KAMoLwv Opwv OXETIKWY e autd. O Bacoikoi dpot eivat:

® AmnoAutn migon: n nieon n oroia peTpdTal og OXEom Ue To Kevd. Zuvrieng povada
elvalto psia (mdouvtg avd tetpaywvikn vtoa -andium).

® JyeTIKN TiEON: QUTH N oroia PETPATAL 08 OXE0T [e TNV ATUOCPAIPIKY) THEDT, e
Hovada To psig.

® Aiapopiki mieon: eival n dlagopd mieong n oroia TpokUrttel and 1 PETPENoN
HeTa&u dUo Tnywv Ttieong, pe ovada To psid.

® [ligon avagopdg: eival aut n oroia xpnoyoroleral wg avapopd yia mm Hétpnon
TWV OPANUATWY TOU ETATPOTEA THEONG.

® [ieon pImmg: n Yéylom) Tieom Tou JIopel va epapooTel 0° éva UETATPOTEN XWPIG
va enéNBel prEN oe AA\o alobnipa 1) ep(BANUa HETATPOTIED.

Baoika oTolixeia micong

AmdéAutng migong: awoBnmpag xapnAoU KOOTOUG HE ECWTEPIKY] QVTIOTABLON
Beppokpaciag kal Tpogodoaia and rmyr) otabepol PeUpaTog. Xpnoylomnoleitat yia
TOv ENeYXO TWV €AACTIKWV QUTOKIVATWY, OF LATPIKEG OUOKEUEG, OTOV EAEYXO
TIVEUMATIKWOV OUCTNATWV K.a. ZTa 0X. 5.1 a, B divovTal T .0odUvauo KUKAWUA KaL N
OuvdeOopoAOYia Tou.

1 GRGURD n st
3 avg & -DuTRYT

(@) ®

2xnuara 5.1 a) 1ooduvauo KUukAwua ) ouvdeouoloyia alodntripa ardAutng rieons
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]

® AlapopIKAg Kal OXETIKAG THEONG: SLOLA e TA TTponyoUpeva, aAd KaTaoKeuaouéva
YLa JAPOPETIKEG TIEG UETPNONG TtieoNC.

® OMOKANPWUEVOU KUKAWHATOG: XaunAoU kdotoug aioBnmpag yla HETPHOELq
anoAuUTNG, OXETIKAG Kal SAPOPIKAG TeEONG. Xpnoyloroletal otnv aTPIKY, oTa
neplpepelakd Twv computers K.a. H cuokeur) andAuTng HETPNONG EXEL VA ECWTEPIKO
kevo ylia avagopd. 21a ox. 5.2 a, B divovtal To 10odUvapo KUKAWA Kat To TepBANUd
Toug. Ot awoBnmpeg autol Tou TUMOU KATAOKEUAZOVTAL KAl Me OTolxela
rueCoavtiotaong.

(@) ®

2xruara 5.2 a) 1woduvauo kukAwua B) nepiBAnua atobntipa
OXETIKNG 17 lAPOPLKIIG TTiEONS

AlakpiBwong kar avriotd6uiong Ogpuokpaciag

® AxpiBeiag: alobnmpeq e aviiotdbpion akpifeiag g Beppokpaoiag, pe SlakpiBwaon
pUNdevog, xaunAou 6Bopufou kal KOOTOUG YIa EPAPHOYEG MIKPNAG  LOYXUOG.
XpnoluoroloUvtal OTIG LATPIKES EPAPMOYES, WS BAPOUETPA, WG TMEPLPEPEIAKA TWV
computers K.q.

® OAOKANPWUEVOU KUKAWHATOG: LOVONBIKO! UeTaTpome(q Tieong e oAoKAnpwéva
kuk\wuata tiedoavtiotaong. MephauBdvouv Beppuiotop ylia avtiotdluion g
Beppokpaciag. Xpnooroolvtal aTa LaTPIkA SlayVwoTIKA CUCTAKATA, OTOV EAEYX0

OUOTNUATWY QUTOKIVITOU K.Q.
® Eminedor: xpnolionolouvtal o UdATIvEG £PAPUOYEG, OnMwg To cAatdvepo. O

alotnmjpag riiedoavtioraong neplkAeleTal o’ éva MoAUPEPES TEPIBANUA KAl LOVWVETAL
aré 1o peTpoUpevo PEoo amd pia eAaoTikr pepBpdvn ToAupepoUG.
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TEXNOAOTIA AIATAZEQN HAEKTPONIKHZ & MEAETH ZXEAIOY

Owpakiouévol ue xdAuBa

Metatporieiq mieong pe avtiotdbuion Oepuokpaciag. Xpnowonowouvtal omy
UdPAUNIKY], OTa YewPEYIKA cuomiuata K.a. Epydlovtal pe Addia, udpaulikd uypd,
aAkoOA, freon kTA. Ta KoAwdA Toug OlaBétouv EMI/RFI mpootaocia. Idiaitepo
Xapakmplotikd Toug n avioxr) oe shock 50G kat purég mieong wg 340 Bar. >to oy. 5.3
paiverarto nepiBAnuda Toug.

2xnua 5.3 Metatporiéag risong Bwpaktouévos e xaiuBa
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Aio0nTripeg 6éong - Améoraong - Kivnong

Métpnong mdayoug Aimoug {wwv

Ma ™ pétpnon tou Tdxoug Tou Alltoug k&tw and 1o déppa Twv {Wwv, TLX. Xolpwy,
xpnouuoroletat to Sonar. H taxUtnta Tou rfxou oTo oTpwila Afftouq elival dlapopeTIKA
ard mv TaxUmnta oto Kpéag Tou {wou. 'ETal n avakAwuevn d€oprn uneprixwy TPOoKUTTTEL
and v erupdvela UeTa&u Tou TEAOUG TOU AIToUg Kal TG apXiq ToU KPEATOG.

AVIXVEUTNC YPAMMIKG BE0NG

O oxetikd véog orttikonAektpovikdg awotnmpeag PSD (Position - Sensitive Detector)
QVIXVEUTT|G aloBnong B€ong, XPNOWoTOoLETAL Y1 TNV aviXVEUOT) OTTTIKYG BE€0mG 1] Ywviag
ota cuotata remote control, avixveuon KoouIKAG akTivoBoAiag K.a. AlaBétel ugmAn
avdiuon Béong, andkplon oe eupU PACHUA CUXVOTATWY, UPNA TaxUmmTta Kal KaAr
aflomotia. AroteAettar and Tpia otpwpuata nuaywyou P-I-N diaxwplopéva petagu
Toug. To otpwua P €xel duo niektpddia. Otav pia knAida pwtdg TPOOTIITEL OTO
otpwpa P tou PSD petatpénetal puwTonAeKTPIKA kal To popTio odnyeital dlapéoou g
avtiotaong tou oTpwiatog P ota nAektpddid Tou kat ouNEyeTal and autd. Emedn n
el avtiotaon autolu TOU OTPWHATOG €ival OUOWBHOPPA  KATAVELNMEVN, TO
PWTOPEUNA TIOU GUNEYETAL ard KABe NAeKkTPAdI0 eival avTIoTEOPWS avAAoyo TIPog TNV
andotaomn TG PwTevii KNAIdag kat Tou nAektpodiou. Autdg o tunog PSD eival ag
dlevbuvong. Yrdpxouv duwg kat PSD dUo dleubuvoewy.

AIoONTNPES NETPNONG AOBEVWY UayVNTIKWV TTESIWY
OJdIKG KuKAopopiag

XpnoluoroloUvtal yia Tov KUKAOPOPIOKO OJIKO EAEYXO TwV OXNUATWY Kal
dleukOAuvon G KUKAoopiag 1 Tov éAeyxo Mg TaxUmrtag Twv oxnudrtwv. Ta
OTUEPIVA QUTOKIVITTA KAL OXTUATA TIEPLEXOUV OTJUAVTIKY) TTOCATITA O1ONPOHAYVNTIKWY
UNKWV. Ta UNIKA autd riapdyouv €va payvnTikod medio, To ornoio avixvelstal and
awbnmpeg UYNAQ eualodnoiag, akéun Kat av To dxnua eival arouayvnTiopévo 1 n
pnxavr] Tou eivat arnd ahoupivio. H mahadtepn p€Bodog e TV ToroBEmon rmvinv
KATw arnd 1o 0ddoTpwa dev eival apkeTd a&dmoTm, YU auto Kal £xel katapynBel.
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TaxurnTag mepioTPOPns

Eivat aiobnmipeg dlakplBwiévol, UeTpouv and undevikr] Taxutnta nepLoTpoprg, dev
ermpedlovtal and TIC OOVNOELG, €XOUV NAEKTPOMAYVNTIKY ocuuBatdmta, dlaBétouv
YnopLaxr) €030 kat €xouv HeYAAn didpkela {wng. XpnotdoroloUvTal ota autokivnta ya
TO XPOVIOMO TG €vauong Tou orvBrjpa oto 6AAauo Kauong, ota computers OToug
odnyoug  OloKwv, OTOUG avAYVWOTEG MAYWITIKWY KAPTwv K.a. 2T0 OX. 5.4
napouatdletal o TPOMOG avixveuong g TaxUtntag TEPLOTPOPNG €vOQ
ownpopayvntikod odoviwtod Tpoxou otov dfova y (mx. ouomua mednong
autokvitwv ABS).
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Zxnua 5.4 Avixveuon taxutntag rnepLotpopric odoviwtou Tpoxou

To nuTovikd onua mapdyetal avaioya e TNV TaxUtnTa MEPIOTPOPNG TOU 0dovtwtoU
TPOXOU" dNAAdN N CUXVATNTA TOU OTUATOoq £ival avaAoyn G TaxUTnTag MEPIOTPOPNAG.
H péylom ouxvémra Aettoupyiag tou awoBnmpa esivar 25KHz. Tehikd petd v
enefepyacia Tou onuatog ewoddou mapdyovtal TeTpaywvikol TaAuol, ot orolol
odnyouvtal OTov enefepyaot yla Tnv mapaywyn Twv onudtwv eAéyxou Tou
OUCTAMATOG.

Ma mv avixveuon g TaxUmrag kat TG Popdq MePLOTPOPNG XPNnaoloroouvtal dUo
aodnmpeg, Twv oroiwv Ta ovjuara eEédou diapgpouv kard 90°.
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Mérpnong ywviag

Ma m pérpnon ywviag undpxouv dUo TexVIKEG. H pia petpd v évraon mnediou evdg
TeploTPePOUEVOU ayviTn Tou elval ouvdpmon Mg ywviag (yia ywvieg £90°) kal n
AN\ avixvelel ) dleubuvon tou riediou étav autd eivat oAU 1oxupd (ya ywvieg =+15°,
+350 kaL +45°).

XpnoyuoroloUvtal 0Ta autokivTa yia Tov NAeKTPovIkO EAeYX0 Tou pedal ertdxuvong
(ykdQ), Tov €heyxo Qg B€ong Ttou chassis (oaof), Tov €Aeyxo Qg Ywviag Tou
oucmpatog dleubuvang KTA.

Aio0nTipeg eyyurnrag

H Aertoupyia Twv ailobnmipwy eyyutnTag eivat SIaKOTTTIKY, YU auTtd Kal opBdTtepa PETel
va avapgpovtal wg dakadreg. Avaloya e Tov TUTo Toug Xwpllovtal o enaywylkoug,
XWPENTIKOUG, UTIEPTIXWV KA OTTTIKOUG SLAKATTTEG.

Enmaywyikoi: n apxr] Aetroupyiag toug Bacileral o PETABOAN TNG AUTEMAYWYTG EVOG
mnviou pe v mapoucia peTalkoU Tupriva, o orolog dpa wg eveQYOTIOMNTHS ToU
Tmnviou. To Tmvio CUPUETEXEL 0 KUKAWUA YEPUPAG 1] CUVTOVIOEVOU KUKAWLIATOG KAL LIE
TNV TIAPOUCIa TOU EVEPYOTTONTY) XAVETAL N LOOPPOTTIA TNG YEPUPAG 1] ArOCUVTOVI(ETAL TO
KUKAwpa. AlatiBevtal og TUNoug KavovikA avolKTo 1) KAVOVIKA KAEIOTO.

210 eumdplo UMAPXOoUV Eemaywylkol avixveutég Omnwg: opBoywviol, KUAVOPIKOL,
EKTETAMUEVNG TIEPIOYNG ME OTEipwua, otaBepng meploxng KTA. Apketol and autouq
niapéxouv £€£0do yia TpaviioTtop 1 triacs. Epydlovtal oe ouxvdtnreg 25Hz ~5 KHz. Zta
ox. 5.5 paivovtatl 3Uo TUTOL EMAYWYIKWVY QVIXVEUTWV.

P S

2xnuata 5.5 Enaywykol aviXveuteg
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® XwpnTikoi: drwg Kal otV TPEONYOUHEVN TIEPTTwoT, £€T0L Kal TWEA O XWENTIKOG
QVIXVEUTNG OUMUETEXEL Ot KUKAWMA YEQUPAG Y] O OUVTOVIOWEVO KUKAWUAL.
AvixveUouv Ta UNKA Og arooTAoelS apkeTd peyalUTepeg and Toug EMAywylkoug
avixveutég. Epydlovral oe ouxvotreg wg 400 Hz. AwatiBevrar avixveutég A.C. kau
D.C. Mnopei va avixveutolUv okdveg Kal uypd av autd torobemBoulv oe oteped

® UNKA.
YrepAxwv: xpnoloroleftatl o Tpdrog diéxuong Twv UTEPTXWV He TN XPrion evog
HETATEOTIEA YIA TNV EKTTOUTTY Kal TN Ayn TOU avaKAWEVOU CAUATOG artd TO UAIKO
kat o Tpdrog dlauécou Tou UNKoU o omoilog arnarel dUo petatporeig, éva yia
EKTIONM) KaL éva yia Afjyn. 210 o). 5.6 mapouctdlovTal avixveuTteg TPAOTOU Slap€oou
TOU UANKOU, HE @gpouca auxvotnTa Aetoupyiag 220KHz kau tpogodocia
(15 ~30 Vo).

ZXNUa 5.6 AVIXVEUTEG UMEQTIXWV TPOTIOU dlQUETOU TOU UAIKOU

® OmTIKOI: UIAPXOUV aVviXVeUTEG dLEXUOMG, avTavAakAaong Kat SIap€oou Tou UAKoU. 3
ONeG TIQ TEPUTIWOEIG UMAPXEL €vag ToUnog kal évag Oékmg. Qg Tmoumnodg
npotiudtepo eival éva LED mou epydletal oto unépubpo ¢dopa. Ot orrrikol
QVIXVEUTEG £XOUV TIAEOVEKTAIATA O OXEON € QUTOUG TWV UTIEPTXWV, JIGTL 1) SETUN
Toug [ropel va dlapop@wBel TIAMUIKA Kal va xpnotiloroindoulv ioAwuéva piktpa.
AwariBevral TUrol pe 1 Xwplg Xpovikr) kaBuaotépnom, SlakArTTeg ortikig (vag K.d. 2To
0X. 5.7 paivetal évag MONodEKN G avravakAaong e tpopodoaia A.C.

2xnua 5.7 Ortikog avixveutiq avtavdkAaong
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Aio0nTripeg Bepuokpaciag

Ovouddovtal kal €upecol PWTOPWPATES JIOTL ETATPENMOUV TNV EVEPYEID TWV
AauBavéuevwy ewtoviwv oe BepudTnTa Kal SEUTEQOYEVWG OE QVTIOTOIXN NAEKTPIKY
€£000. Q¢ TPoIOG PETPNONG XPnoyloroletal ouxvotepa 1 dlagopikn pEBodog, Katd
v onoia n BepoKpaaclakn dlagopd TPOKUTTTEL artd T BepOKPAC(a TOU PWTOPWEATH)
og oUyKpLoM He TN Beppiokpacia evdg Slolou oTtoixeiou avapopdg.

MuponAeKTPIKGSG avixveuTng

MuponAektpikd (awvdpevo eival autd katd To omoio HPeTaBdMeTal N auBdpun
dinAekTplk] TOAWON evdg UAIkoU avdloya pe Tnv TaxUmrta MPeTABOA g ™G
Beppokpaciag. Ta Agov katdANAa eival Ta ortrikd TUPAETPA OAIKYG aKTivoBoAiag yia
areuBeiag peTprioelg BeppokPactiv wg 1400°C.

Ta rupduEeTPa Tou gumnopiou eival epodlacpéva e pakd Fresnel and nmAaotiké oy. 5.8
Yla va avixveUouv ia TiepLoxT) TOU XWEou.

Screws & standofis

T T

L

! E |~ Sensor
A
1

[~ Sensor mount

\

i

Fresnel
fens

2xnua 5.8 MNuUponAekTpIKOG avixveutrig
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5.4.2 OgpuooTolxeia

H Aertoupyia Twv Beppootolxeiwv Baoiletal oto pawvduevo Seebeck, oUupwva pe to
oroio étav dUo dlapopeTikd PETAMA 1 Kpduata TeBoulv o' enagr, Tote AOyw Tou
JAPOPETIKOU €pyoU €EGSOU TWV NAEKTPOVIWY TOUG OTO onuelo enagnq epgavifetal pia
"tdon enagnq". MpakTikd, BERawa, xpnolonoouvial dUo enageg, pia  Yuxpr| ka pia
Bepun, oL oroieg dtav Bpiokovtal oy dla Bepuokpacia dev apdyouv kapia tdon. H
ar\fj enagr] MAATivag-kovoTavtavng yla dlagopd Bspuokpaciag 100°C mapdyet
-3,3mV, mAartivag-xahkou 0,75mV katTAativag-rupttiou 45mV.

2T0 EUMOPLO KUKAOPOPOUV Sldgpopol TUToL Bepoototxeiwy onwg S, R, J, K, T, N, E kat
dnAwvouv Ta UNIKA enagnq. Qg rapddetyua avapepetal TL To BepooTolxeio K €xel wg
Betiké nAektpddilo NiCr kar apvntikd NiAl pe meploxr) Beppokpaciiv Asttoupyiag
(-200 ~+1100)°C.

Otav n andotaon Beppootolxeiou kat opydvou HETPNONG elval ONUavTiky, ToTE
Xpnoylorolouvtal KaAwdla enéktaonqg 1 avtlotdduong. Ta kahwdia emnéktaong sival
ard 10 310 UAKOS e TO BepooTolXelD, evw Ta avTIoTABIONG artd JLAPOPETIKG UNIKS Kal
Xpnouuorolouvtal o oAU xaunAdtepeq Beppokpacieg and Ta mponyoupeva. To idlo
oupBaivel kal yia Toug ouvIETPEG METAEU KaAwdIwy Kal BepOCTOLKEWV.

O1 xprioelg Twv BeppocTolyeiwv eEaptwvtal ard Tov TUno mg enagr|g, arnd v Unapén
MOVWONG, ard Ta YEWETPIKA TOUG OTOLXE( KTA.

21a oy. 5.9 napouoidlovral SIAPopoL TUTIOL BEPIOCTOLKEWV.

2xriuara 5.9 Adgopor turot Bgpuootorxeiwv
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5.4.3 AvrioTaong mAarivag

Ol alobnmpeg avriotaong and mAativa  xpnaouuorolouvtal yia Tn dlakpiBwon dAwv
Bepopétpwy, oe TiepiBANovTa ddBpwong, dev arartolv eldikd KAAWDIA TIPOEKTAONS
KaL £X0UV YPAUKA XOPAKTNPLOTIKA.

210 gundplo diatiBevral ToAoi TUTToL aloOntrpwv NAartivag énwg:

0. QUTOKOAANTN avTtioTaon, yia Beppokpacieg (-50~+150)°C oy. 5.10a.

B. BeppopgTpwy, Yia Bepuokpacieg (-50 ~ +450)°C wg otoixeio uPnAg moldtmrag
ox. 5.10B.

Y. probe xelpdg, yia 8eppokpaoieg wg 800°C pe Buopa DIN oKTw akpodeKTV oX. 5.10y.

3. avtiotaon akpiBeiag, yia Beppokpaoies (-40 ~+150)°C pe Ypauuky §E050 kat UPnAR
eualoBnaia oy. 5.103.

€. BlounxavikoU TUrou, yia Beppokpacies (-150~ +450)°C yia didpopa mepiBAAovVTa
epyaoiag ox. 5.10¢.

Froa ling s B
Froba dia. 35
Harad la bareg 1+ 138
Hurd ba i 24}

/

2xnuarta 5.10 Adgpopot turol atobntripwv avtiotaons rAativag

(Y) = €)
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5.4.4 OAokAnpwuévol aiodnTnpes

Ot ohokAnpwévol ovolBikol alotnmipeg U0 1) TPLWV AKPODEKTWY EXOUV YPAUMIKY
€000 oe ouvdptnon He T Bepuokpaocia kat dlatibevtal pe PETOAIKO 1] TIAAOTIKO
nepiBAnua.

To LM35 niapouctdlet képdog +10mV/°C yia 1don tpogodooiag (-0,2 ~ +30)Voe. Eivat
WBavikd yla petprioelg Beppokpaaiag mepiBdMovtog und Tov 6po 6Tl e@odldleTal e
™mv Yuxpn enagri evdg Beppootoixeiou yia avtiotdduion. To LM135 Asttoupyel wg pia
diodog Zener pe Tdon katdppeuong avaloyn g anolutng Beppokpaciag kat givat
+10mV/°K omv neploxr peuparog 400uA wg 15mA oyx. 5.11.

Zxnua 5.11 OlorkAnpwuévog aiobnipag Bepuokpaciag LM135
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AI00nNTNPES Uypwy - agpiwv

PodueTrpo uypwv

H pétpnom g pong Twv Uypwv XenodoroleTal, kupiwg, ot Blounxavieg YAAakTog,
OTIC XNUIKES Blopnxavieg, otig Blopnxavieg mapaywyng AUTOKIVATWY, OTA CUoTH AT
YUENG-6€puavong k.a.

Yndpxouv TPELG TEOTOL JETPNONG NG PONG TWV UYPWV: a) SIaVUCUATIKAG PoNG, dnAadn
METPNOM NG TAXUMTAS KAl TG Kateubuvong por|g, B) POrG OYKOU, pe LETPNOT ToU
dlepxdevou dykou Tou uypoU avd sec kat y) pong palag, pe pétpnon mg Hddag tou
dlepxduevou uypou, n oroia urtoAoyiletal and m oxéon m=V.p, érou p 1 nukvéTa
Tou uypou.

270 Ox. 5.12 napouctdeTal o TPATOG UETPNONG PONG UYPWV SLAUECOoU CWAVA KUKAIKYG
dlaroung Ue akpopUolo, To oroio au&dvel Tnv TaxUumTta porg kal JeTpoUiie T dlapopd
Tileong mpiv kAl LETA TO akPOoPUOLO e Eva aloBnmpa SIAPOPIKAG Tieong

Mpog aiobnTpa
S1aQopIKrig Tieong

! }
e < JIE

piat
%

Akpo@uoio

Porj uypou

2xnua 5.12 Métpnon pong uypwv

270 gundplo datibevral podueTpa yia XPNoelg pe vepd 1 AAdL kal pubuou porg
(2 ~150)lit/min ox. 5.13.
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2xnua 5.13 Poduetpo vepou rj Aadiou

Yridpxouv €miong pOoSHETPA VIO ATTOOTAYHEVO VEPO, AAKAAKA UYPA 1y SlaAUatd Toug,
udpoyovdavBpakeg 1} SlaAUMATA Toug, Oxl OMWG Yia AAKOOAEG, akeToveg K.4. TEAog,
untdpxel Kat pia dAAn pébodog HETPNOMG PONG HME TN XEHon TouroU Kal J&KT
urieprixwv. H taximra mou uroloyiletal arnd 1o Xpdvo Kal v andotaon UETAEU
TIOUNoU-0€KTn, divel To ABpOoLoUA NG PUOIKNAG SIAS00NG TWY UTEPTXWV UETA OTO UYPO
ouv TV Taxumta porig Tou. H aAkayr] oTto koG KUUATOG TwV UTIEPTXWV eival avdioyn
™G TaxUTNTag POrG TOU UypoU Kal 1) artdAUTN TiUr ™G Mnmopel eUKOAA va UTTOAOYLOTEL

Poduetpo aépa

O owAjvag Pitot xpnoldoroleitar wg POoSPETPO AgPa KAl UYPWV HE MIKPO IEWDEQ
ox.5.14.

Chuter fulbe

Low presure
p-——
Flow—= = a '\:\.. /

o . | b To sensor of
ll difterential pressure
/ 1\ "\ pe

Perforations  [nner \I
b

High pressure

2xnua 5.14 >whrjvag Pitot
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]
2V dKpn Tou €0WTEPIKOU CWAAVA e TNV UYNAY] Tiieon HETPoUE TNV ONIKY| TtiEom
(oTaTikn] KaL SUVAIKY). 2NV €£030 Twv dU0 CWAN VWY -XaUNANG Kat UPnArq riieong- évag
alodnmTag dlaPopikig Tieong HeTpd T dlapopd oNKr elov T otaTikr Tiieon, dnAadn)
TN SUVAIKT) Ttieon.

Yrdpxouv povokateuBbuvTiKol eTaTporelq porq agpiou yla Xprjon oe ouoTraTa air-
conditioning, Latpikd €Aeyxo avalodnoiag, avaluteég aepiwv KTA.

5.5.3 AloBnTnpes agpiwv

Tiq teAeutaieg dekaetieg €xouv avarttuxBel veéol alodBnmmpeg He BAon Ta Nuaywyya
UNKA. 2’ autolg  e@apudletal n WOWOTTA TwV NUIAywywv va PetaBdAouv mv
avtiotaor] Toug dtav Bplokovral oe TePIBANOV Kdrmolou agpiou. KdBe nuiaywyog
avdhoya pe TG TPOCiEelg Kal Tn Beppokpaocia Asttoupyiag Tou yivetal euaioBnrog oe
éva ouykekpluevo agplo. ‘Etal €xouv kataokeuaoBel alobnmpeg yia eUPAEKTA agpla,
TOEIKA agpla, YAwpopBopdvBpakeg, oEuydvo K.d.

210 ox. 5.15 ¢aivetral évaq awodbnmpag avixveuong CO, Tou oroiou N andkplon
ermpeddetal and ) XaunA\ Beppokpacia kat n akpifeld tou and v uypacia Tou
nepiBAMovTog. '’ autolg toug Adyoug, o aloBNMPag unepBepuaiveTal yla KAmolo
MIKPS Xpovikd dldompa, wote va eEalelpbel n uypacia kal ta Tuxdv evanopeivavta
MopLa agpiou and AMN\n pETpnon kat n Beppokpacia Asrtoupyiag Tou otabeporotettal
otoug 100°C. ¥ aumj ™ Bgpuokpaaia, To pedua Bgppavong SIAKATTIETAL TPEIG POPES
yla va YetpnBei n avtioraon tou nuiaywyou, n oroia eival avaAoyn TG CUYKEVTPWONG
Tou CO.

100 Mesh 5L5316
glainless stesl

Mobile metal wire
—— Sepsof element

2xnua 5.15 Aiobntipag avixveuong uovo&ediou tou dvBpaka (CO)
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270 ox. 5.16 mapouaidleTal alodBNMPag avixveuong evwoewv Beiou kat atlBavoAng.
Mapduolol albnmpeg Xpnoyorolouvtal yia v avixveuon 6{ovtog.

:r"i'-r;.b

_}_‘T‘i_"_ 55‘:,
Lf N,
Ay, e

Zxnua 5.16 Alobntripag avixveuonsg eviwoewv Beiou

270 0X. 5.17 gaivetal n dour] evdg alodnmipa agpiou Aertrou film o&eidiou-uetdA\ou. To
aéplo dlaxgetal 01O NAEKTPAdIO yla TV avixveuor Tou Kal aut] n dueomn ddxuon
TPOCdIdEL YPAULLKY) ardkplon otov alodnmipa. AutoU Tou TUMOU [IKPONAEKTPOXNKOL
aALoBNMPEQ EXOUV UPNAY] ETUAEKTIKOTITAL.

Encapsulanon
llrll Solid polymer electrode (EG gel]

Working elecirode

Subsirate |

Porous
siructhure  aiicrochamber for filters
b improve selectivity

2XNua 5.17 MIKOONAEKTPOXNUIKOG auadnTripag avixveuons agpiwv

TENogG, va Toviooupe 6Tt oTnv ayopd diatiBevral aloBnNmMPEeg VEWV TEXVOAOYLWV OTwg Ta
CHEMFETSs (ynuiké FETs) kawta ISFETSs (lovtoemiAektikd FETS).
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Ai00nTpeg nmepiBdrlovrog

ZXETIKNS uypaoiag

‘Otav avagepduaote oToug AloBNMEeg uypaaciag, evwooUle TOUG AloBNTPES OXETIKAG
uypaoiag. OpiCetal de n OxeTIKr uypacia RH% wg:

ULH {
0 100 5.1
RHA)DDD]D[D][ED[]DDD] ¥

yatig idleq Bepokpaaieg PETpNoNgG.

Mia arm\ij] puéBodog pétpnong TG OXETIKAG uypaoiag sival To uypduetpo tpixag. To
MAKog piag avBpwrivng tpixag ehattwvetal oe Enpd mepBdMov kat auEdvetal oe uypd
nepidMov. Mia tpixa eAappwg TEVTWUEVN HETABANEL TO PUNKOG NG avAAoya pe v
uypacia Tou mepBAMovtog, To oroio propel va petpnbel W éva  ypapukd
peTaBaMbpevo dlapopikd uetaoynuatiom) (LVDT), éva ypauukd ToTeVOIOUETPO 1 éva
Xwpntkd alebnmpa. AutoU Tou TUMoU ALloBTPeg uypaociag xpnotuonololvial ota
OTiiTIa, VooOKopela K.a. MetpoUv oxeTikr uypaaia (30 ~90)% yia péylotn Bepuokpacia
40°C.

PwTIAS - Kanvou

® JTOUG QVIXVEUTEG QWTIAG XpPnoworoouvtal duo Beppiotop oe cuvdeauoloyia
Yépupag. To éva Beppiotop eival TornoBemuEvo o PUKTPA Kat To AANO eAelBepo
€10l wote 1o ouomua va loopponel otoug 57°C. H ypriyopn auénon g
Beppokpaciag kdvel To oUoTNua va XAoel TV LlooPEOTTa Tou, [E ArMOTEAEoUA va
dleyeipeTal 0 PNXaviopog cuvayepoU QwTIAG.

® O avixveutég karvou eival dUo TUnwv: a) .oviouoU, ol ortoiol avixveUouv TOV IOVIOUEVO
aépa and ) ewTld e v tapouaia Afyou 1 kaBdAou kartvou Kal B) oTTtikoi, ot ortoiot
avixvelouv v mapoucia karvou pe 1 xwpiq augnon g Beppokpaciag. Ot
QvixveuTtéq Karvou LoviopoU Xpnoudorolouvtal otn Blounxavia, eva ol ortrikol
QVIXVEUTEG OTIG OIKIOKEG EPAPIOYEG.

Ol avixveuTéqg LoviopoU Xpnodorololy ia rnyr padlevépyelag, ouvribwg To .oGTomo
apepikio 241 pe xapnAd eninedo €vraong, nepimou 0,8 PCi (Curie). Ztov avixveut)
UTtdpxeL €va kevd UETAEU TNG TMNG PadIlevEPYELAG Kal TOU NAEKTPodIou, TO oroio Kevo
kaBlotaral aywyluo ard my exropn) cwuatdiwv a. H mapoucia kartvou oto 8dAagio
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LoviopoU kdvel Ta owatidla a va pookoAWvVTalL oTta owpatidla karvou Ta oroia wg
peyoAUTtepa odelouv Tio apyd TPog TO NAEKTPASIO He arnoTéAeoua To pedua va
pewwvetal. H peiwon autr| Tou pelparog avixveletal kat £Tot SleyelpeTal To KaTGANAO
ouompua cuvayeppou.

O orttikol avixveutég Baoifovral oto pavopevo TG dEoUNG Un TIOAWUEVOU pwTdg va
dladidetal otov kaBapd aépa kat va eivat adpatn ektdg Tou dgova diddooriq mg. Me
v mapoucia karvou, n déoun okedddetal Tuxaia ard Ta owatidla Kat €0l n
avixveuan ewtég 0’ dAeq TIg dleuBuvaoelg dnAwvel Tnv tapoucia karvou.

EPQTHZEIZ

. Na opioete Toug aloBnNTiPES KAl TOUG UETATPOTIELS.
. 'Evag awoBnmpag dev propel va eival petatporéag, dnwg kat évag petarponéag dev

uriopel va eivat alodnmjpag. Swotd [ ] Adeog [ ]

.Mowa eivat n dagopd HeTAEU aAUTODIEYEIPOUEVWY KAl N AUTODIEYELPOUEVWY

UETATPOTIEWV;

. Na oxedidoete didypapa e TIG KAaTNYOopIieg alodNTPwV KAl UETATPOTIEWV.
. ZTOUG TTapaKATw 6poug Tieong va avtioTtolxioete v avagopd UETpnong:

1. | andé\utn rieon a.| aTuooeAlPIKA TEON

2. | OXeTKN TiieoN B.| HéyiomTiieon

3. | dlagopikiieon | v.| kevd

4. | nleon pug O.| dlapopd nieong duo mywv
. Na oupnAnpwoete Ta keva: Ta Baowd otolxeia mieong xpnolorolouvtal oTig
.................................................... y OTA oo eee e e e, OTA
......................... TOV  cevevvviveeieeeeeeee. KWL, T OTOLXElQ DlOKpiwONg  Kal
avtiotdaduiong Oepuokpaciag otov
.......................... S o 1> SR RRSUPRRRR (o (W0 |
petatporelq He BWPEAKION XAAUBA OTA ...ocoovviiiiiiiiiiees e e Kal omv
...................... XPNOWOTIOLOVIAGAADIA, ... UYPE, e KGL

. Naneprypdete ouvorttikd T Aettoupyia Tou orrtonAekTpovikoU aiotntmipa (PSD).

> TIOIEG EPAPOYEG XPNOUOTIOETAL;

. ZTG apaKATw EPAPUOYEG VA QVTIOTOLXIOETE TOUG ALOBNTPEG ToU 0ag divovtat:

. 0dnyoi dlokwv computers Q. 0JIKNG KUKAOpOpPIag

. QVAYVWOTEG MAYVNTIKWY KAPTWOV B. Taxutmrag nepLoTPoPnig

. EAeyX0g 0dIKNG KUKAOpOpIag Y. M€TPNoNg Ywviag

€Aeyxoq B€ong chassis

. XPOVIoUAG évauong oTiveripa Kivnrpa

. oUompa édNong AuTOKIVIjTOU

Nlolo|s|w|nd[=

. é\eyxoq ouomjuarog dlelbuvong

. Na ouprmAnpwoete Ta kevad:

Ot ailoBnmipeg eyyutntag eival .......ccccceeeeeeen. ) eeeeeeeee e Y e Kal

10.0) TiKaAeftal TTUPONAEKTPIKG PAVOEVO;

B) Tiovopdletal pavduevo Seebec;
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a) OutumnoLTwv BeppoaTtoixeiwv Tou europlou eivat: S, R, J, K, T, N, E.
wotd  AdBog
B) Ta koAwdla eméktaong Kal avtiotdduong eivar and 1o B0 UAKSO pe Ta
Bepuootolyeia. Zwotd  Adbog
Na avapépete dldgpopoug TUMoUG alodnmpwy avtiotaong rmartivag.
Na oupmANPWoeTe Ta Keva:
OL TPATOL PETPNONG PONG TWV UYPWV EIVAL ...eeeeeeiiirieiiiiies ceeeiiieeenns ) e

............ KOL wovveeeeeeeiiiiiiies cvivvieeeeeeens . 2TO gJMOpLO dlaTiBevral podueTpa yia
PUBLIOUG PONG v lit/min. F ED@

Mowa ©BIOTNTa TV NUAYWYWV XPNOWOTolEtal yia v avdarrugn twv VEwv
aotnmpwy agpiwv;

@) Mag opiGeTaun oxetur uypaoia; HAektpakouoTikoi Metarporeiq
B) NamneprypdWete CUVOTTTIKA TNV apX] ASToupYiag aloBnmipa OXETIKAG Uypaoiag.
Ot avixveutég pwtidg Baoifovtal oty al&non g Bepuokpaciag Kat xt aTo pubuod
au&nong g Beppokpaciag mepIBAAOVTOG.

Swotd  Adbog

Na OUMMANPWOETE Ta Kevd: ZTOUG QVIXVEUTEG Karvou TUTOoU  LoviguoU
XPNOIMOTIOETAL  TINYH  wevvvveveeviiiiincinnnne , €VW) OTOUG OTTIKOUGQ QVIXVEUTEQ
XPNOUIOTIOETAL QETIN ... et eie e .

2komoi Kepalaiou:
Metd 1o mépag ™G SBaoKaAag Tou KeQaAaiou o HadnTg Ba mpénet;

® Na avagépel ta €idn H/A UETATPOMEWY TWV TUMWHEVWY KUKAWUATWY ar\ig
OYng Kat TIOAATAWY OYEWV.

® Na arnaplBuel Ta XapaKmPELoTIKA TWV UKPOPWVWY, LEYAPWVWV KAl NXEwV.

® NameplypdPel TIG EPAPIOYES KAL TIG XPNOELG TwV H/A peTatporéwy.

N— _




TEXNOAOTIA AIATAZEQN HAEKTPONIKHZ & MEAETH ZXEAIOY

Mikpopwva

XapaKTnpIoTIKG UIKPOPWVWY

Ta HIKPOPWVA Eival CUOKEUEG TIOU PETATPETIOUV TNV UNXAVIKY) EVEQYELQ TWV NYNTIKWY
KUMATWV 08 NAEKTPIKY eVEPYELA. T XQPAKTNPELOTIKA TOUG [EYEDN elval:

® Euaiobnoia: o Adyog g Ttdong £EG30uU TPog TV €vIaon Tou NYITIKOU OTjUaTOq
omv eloodo. Metpdrtat oe mV/ubar 1) dB-SPL (Sound Pressure Level-Erminedo
Mieong Hyou). H otéBun avagopdg twv 0dB-SPL avtiotoixei oto 1V/ubar. !

® AndKpion cuxvoTNTAG: QVAPEPETAL 0NV HETABOAN TNG LoXUOG O€ OUVAPTNOM |E ™
ouxvémra (oxrjua 6.1). Metpdral kKatd PrRkog Tou dgova Tou [IKPOPUWVOU KaTd
METWTTO (Ywvia 0°) Kal OPLOUEVES POPES KATA TNV avTiBeT kateuBuvon (Ywvia 180°).

10" 107 i 10

e 1 1 5
0 g — ' Lo
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.-'ll Y
L
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=20 1 I 1 =20
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Zxnua 6.1 KauruAeg oUXVOTIKIG ardKpIonG Katd urkoG Tou d&ova Ukpopwvou

® KareuBuvmikOTnTa: avapgpeTal oy UETABOA TNG LoXUoG O ouvdpton [e v
KateUBuvon yUpw arnd Tov d&ova Tou pikpopwvou. Meptypdgpetal and ta Aeydpeva
TTONKA SlaypAuUaTa TTou KAAUTTToUV TIg Ywvieg 0 £wg 360° (oxua 6.2).

T To éva ubar eivat povdda nisong. Elvat (0o mepirou e To £va eKATOUUUPLOOTS NG ATUOOPALOLKIG
rileong oty erupdvela e 6dAacoag.
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Zxnua 6.2 NMoAika daypduuara ukpopwvwy: a. MNavkareubuviiko, B. Kateubuvtika,
Y. Kapdioeldég, .YrepkapdloetdEg, €. AITAOKATEUBUVTIKG
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® O6puPog: eival MApACITIKG OTjUA TTIOU OPENETAL OTNV KATAOKEUT] TOU UKQOPWVOU.
Metpdrat ce mV 1 dB-SPL ondte avagépetal oty €vtaon Tou NNTkoU KUUATOoG,
Tou av e@appoodel oto UKPdPwvo Ba dwaoel oty €€0dd Tou Tdon (on pe Tov
NAeKTPIKO B6pUPO.

® Yniep@opTwon: 1 eAAXIoT évraom NXNTIKoU KUUATOG Yia TNV oroid To HIKPOPwvo
dnuioupyel mapapdpewon. Metpdral oe dB-SPL

® Avriotaon €§6dou: maipvel dldpopeq TWEG Kal Taifel pdAo ot ouvdeon Tou
MIKPOPUWVOU HE ToV evioxutr}. Metpdral o Q.

Karnyopieg pikpopwvwy

O KUPLOTEPEG KATNYOPIEG MIKPOPWVWV TIAPOUCIAZovTaL OTO JIAYPAMUA

MIKPO®QNA
ANOPAKA KPYZTAAAIKA AYNAMIKA NYKNQTH
KINHTOY MNMHNIOY TAINIAZ

Adypauua 6.1

94

Mikpopwva dvBpaka

H Aertoupyia toug Baoiletal omy petaBolr| g avtiotaong kékkwv dvBpaka ue v
TPAOTTIWOT TOU NYNTIKOU KUWATOG 08 UETANNIKY| epBEAVN TIou BplokeTal og emagr] e
autouq. Me tov Tpdmo autd ol AuEOUEWOELS TNG EvVTaoNnG TOU NXOU HETATPEMOVTAL O
METABAMOSEV NAEKTPKY] TAoM. Ta TAeovekMuatrd Toug elval n apketd peydin
euaoonola, n PNXavikr] avtoxr) Kat To XapnAd k6otog. Ta pelovekTipaTrd Toug eivat n
arodKpLon O€ TIEPLOPIOUEVN TiEPLOXT) ouxvom|twv (200Hz-2kHz) kat o augnuévog
B86puBog. H kKuptdtepn xprion Toug eival oTIC TASPWVIKEG CUOKEUEG.

KpuoTraMika pikpopwva

MepiExouv TIECONAEKTPIKO KPUOTAAO Ota Akpa Tou oroiou avarttiooetal Tdon otav
peTtaBdMeTal n nileon eEattiag Tou NNTIKOU KUATog. O kPUOTAAOG €XEL TN oPPN
(PUN\OU Kal elval TipoakoANUévog oe eldIko dldppaypa. Ta TAsovekTAaTd Toug sivatn
IKQVOTIOINTIKA  amoKPlon O APKeTd PeydAn Teploxr] ouxvotitwy, n duvardmta
Aertoupyiag xwplg Tpopodoaia and rmyr) TAoNG Kal oL OXETIKA MIKPEG dlaoTACELS. 2TA
MELOVEKTAMATA TOUGQ CUYKATAAEYovTal N PETPLIA eualoBnaoia Kat 1 ENeWn UNXavikig
QVToX1|G.

Auvauika pikpopwva

H Aertoupyia Toug BaciCetal 0Tto QavOuUEVO TNG NAEKTPOUAYVINTIKNG EMAYWYNG, dNAad)
oMV €UPAVION NAeKTPIKOU PeUUATOC OTO €0WTEPIKO aywyoUu dtav autdg Kivefral
oxnuatiCovtag ywvia pe ™ dlelbuvon payvnrikol mediou. H kivnon ogeletal ota
NXNTkA KUpata and ta ornoia Kat TPOKAAETaL TO enaywylkd pelpa TwV SUVARIKWY
MIKPOPUWVWY Xwpig v avdaykn Eexwplotng Tpopodoaiag. Alakpivoupe Tig dUo BACIKES
UTTOKATNYOPIES TWV UKPOPWVWVY KIVITTOU TMVIOU KAl TWV UKPOPWVWY TAVIAG.

® Mikpdpwva KIvnToU Tnviou
H dopr| Toug paivetal oto oxrjua 6.3. Ta nxntikd Kuuara B€Touv ag Kivnam To Aertd
dldppayua A (réixoug oou riepimou XihlooTtou kal Slapétpou 20-30 XIMOOTWY). 2T0
Sldppayua eival ouvdedepévo To Tmvio Aerttol aupparog I (rmvio pwwrg) To oroio
Bpioketal p€oa oto payvnriko nedio Tou povipou payvin M. H kivnon tou mnviou
oto Tedlo TPoKaAel NAEKTPIKG pelpa e ouxvdtnta (on pe autiv Tou nxntikou
KUuarog kat TAGTog avAAoyo e v évraor] Tou.
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MoAkd ddypapua:
YriepKkapdloeldEg
Meploxr) CUXVOTATWV:
40Hz-15kHz

Euaiobnoia: 54 dB
©dpuBog: -8 dB
Yreppodptwon: > 150 dB

M

N | N

B )

A

N

B|MN
M
M: Mayvrjtng

M: Mnvio

A: Aldppaypua

Zxnua 6.3 Aoun Kat TUTIKA XQPAKTNPLOTIKA UKPOPWYOU KVIToU Tnviou

Ta pkpdpwva autd sival idlaitepa katdANnAa yia eEwtepikr) ). Na to okord autd
ouvrBwg e@odldlovtal e POCHETO PETAANKO TIAEYWA, TO E0WTEPIKO TOU OTtoiou
evioxUetal pe edikd appwdeg UAIKS yia Tipootacia arnd to 88pupo mou eival duvard
va TpoKaAéoel o dvepog. H amdkplon mou mapouctdlouv dev elval amdAuta
OMOWOHOP®N YL TYEG TNG ouxvOTITag peyalutepeg amnd ta 5 kHz. Autd opeiletal om)
duokoAia kivnong mou xapakmpeilel Ta mmvia ewvig otig uPniég ouxvdtnreg. H
KATEUBUVTIKOTNTA TOUG QVTIOTOLKEl OTNV UMePKAPSLOEIdr KaumUAn Tou oxrjpatog 6.2
3. Aev anarrolv Tnyr| TPoPod0ooiag kat Iapouctadouy TUTkY) Tyr avtiotaong eE6dou
200Q.

® Mikpépwva Taiviag

Avt( yia mmnvio ewviig xpnooriololy eEAPeTIKA Aemmtr] Tawvia aAoupviou Tidxoug
3um! mepimou . H Ttawia dev eival enimedn aMA avtibeta oxnuartilel oepd
TITUXWOEWV, WOTE VA EXEL TNV AMAPATTT MNXAVIKY avToxr] (oxrua 6.4). H kivnon g
Tawiag petatpérnel Ta nXNTikA KUuata og NAeKTpkd pedpa. Katl om oxediaon auts ol
dlaotdoelg NG Tawviag mpokalolv pelwon Mg andkpelong oTIC UYNAES CUXVOTNTEG.
To mpdBAnpa autd avtueTwtileTal ota MIKPOPWVA TUMWUEVNG Taviag. Zmv
katnyopia autr| To dldPppayua Kataokeudletal and eAappPO TIOAUECTEPIKO UNIKO.
Mépog g ermpdvelag Tou dlappdyuarog kataAauBdvel pia tunwuévn Awpida
aloupviou Tnv orola kat dlappéel To enaywylkd pelua. H kareubuvtikémta
avtiotolxel ouviiBwg oTo JMAOKATEUBUVTIKG SIdypapa Tou oxrjuatog 6.2 €. Autd
opeiletal oTo yeyovog dti n Tawvia emnpeddetal arnd nNTKA kUpata rou pedvouv oe
aut] kat and Tig duo mAeupéq. H avtiotaom €€6dou eival IOAU kpr] Kat yia v
auénor| mg pEXPL TV Ty Twv 200Q eivar anapaittog JETAoYXNUATIOTG He AOYo
METaoXNUaTIoOpoU TG TAENG Tou 1000. O 86pUBOG YEVIKA 0T SUVAUIKA IKPOPWVA
ogei\etal omv kivnon twv nAekTpoviwv péoa arnd To rnvio 1) myv Tawia.

MoAkd ddypappa:
Arm\okateubuvTikd

Meploxr) ouxvotrtwy: 40 Hz-18kHz
Euawofnoia: 52 d

BOdpuRoq: -145 dB
Yrneppdptwon: > 160 dB

M T M
M:  Mayvrng
T: Tawia
M/z M/Z: METaoYNUaTIOTG
TPOCappoyNng
00000
00000

ZxNua 6.4 Aourn) Kat TUTIKA XQPAKTNPIOTIKA UKPOPWVOU Taviag

11um=1 ekaTopuUPIO0TES TOU UETPOU
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TEXNOAOTIA AIATAZEQN HAEKTPONIKHZ & MEAETH ZXEAIOY

Mikpopwva mukvwTi

H kepaAr] Toug anoteAeital and dUo Aerrég aywyyleg TAdkeg dlapetpou 30 mepimou
X\looTwv and TG oroieg N uia eival otabepry kat n AN kivnm. H dedtepn mAdka
aMdAZel B€om eEartiag Tou NNTIKOU KUUATOG TIOU PBAVEL OTO HIKPOPWVO Kal £TOL TO
ouotmpua woduvapel pe HeTaBANTS mukvwty). O TIUKVWTAG oUVOEETAL OE Oelpd LiE TN
otabepr|q TAoNQ Kal avtiotaon péoa and v ornoia PopTileTal Kal EKPOPTICETAL KAl |
TOV TPOTIO AUTA 1) EVEPYELA TWV NXNTIKWY KUPATWY UETATPETETAL OE NAEKTOLKY] EVEPYELQ.
H avtiotaon éxel katdAANAN Tyrj, Wote n otabepd XPOvou Tou KUKAWATOG va eivat
MIKpOTEPN ard v TePiodo Twv NYNTIKWY KUMPATwy. H amdkplon Twv JUKpOQWVWY
TIUKVWTH OTIG UWNAEG ouxvoTNTEG lval, oe oUyKPLoM [e Ta duVaKd IKed(wva, TIOAU
KaA). Autd ogeldetal oto UIKPO BApog Twv TAGKWY Tou Tukvwtd. Ot TAdKeg
karaokeuddovtal eite and éva eAappo HETAAO OTwG TO TITAVIO £Te Ard TIOAUECTEPIKO
UNKO TO oroio, ot ouvéxela, KaAurtretal and Aemrd oTpwpa aywyluou ulikou. H
avtiotaon €Eddou, Suwg eival TIOAU peyoAUtepn oe OUYKPLON e TA SUVAMIKA
Hikpdpwva. H xprion tpaviiotop FET 1) Auxvidv kevol €xel wG amoTéAeoua v
eNdrtwon mg avriotaong €€6dou. H kareubuvtikdmra ouvriBwg avtioTtolxel oTiq
UTEPKAPDIOEIDEIG KAUMUAES TwV oXNUATWY 6.2 Y Kat 8. OpIoUEVA IKPOPWVA TIUKVWTY)
neplExouv olotnua dUo KIVNTWVY TAAKWY. Me v KatdMnAn eEwtepikr} pUBHIoN sival
duvatd Ta nYNTIKA Kuuata ou ¢BAvouy oTig dUo TAAKES va CUUBANOUVY GE CUPWVIa N
avtiBeon pdong.

MoAkd ddypapua:

ETUAEYOLEVNG HOPPNIG

Meploxr) ouxvomtwv: 20 Hz-20 kHz
EuaioBnoia: 34dB

©dpuBog: -50 dB

Yrneppdptwon: > 140 dB

A: Kivnt mAdka
2: Z106epn MAdKa
R: Avtiotaon

M/Z: MeTaoXnUATIOTH G MPOCAPHOYAG

Zxnua 6.5 Aour) Kat TUTTIKA XAPAKTNPIOTIKG UKPOPWYOU TTUKVWTH
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]
2NV MPWTN MEPMTTWON, TO IKEAPWVO AetToupyel avkateubBuvTikA (IoAKS dLdypapua
6.20), evwy 0 deUtepn OIMAOKATEUBUVTIKA (oAiké dldypapua 6.2e). PuBuon oe
evildpeoeq B€oelg divel 0To UKPOPWVO DAPOPETIKAG HOPPNG kateuBuvTikdtnTa. To
oxriMa 6.5 Mapouctdlel T MOEYT) KAL TA TUTIKA XAQAKTNPLOTIKA JUKPOPWVOU TIUKVWTT).

Eidikég KaTnyopieg MIKPOPWVWV
Kareubuvrika pikpopwva

Zmv Katnyopia autri avrkouv Ta JIKPOPVA TA OTola artokP{vovTal aroKAEIOTIKA O
NXNTIKA KUUATA Tou KivouvTal katd m diedBuvar) tou GEovd Toug (Ywvia 0° aTo TIoAKS
ddypaupua). ‘Eva 1étolo mapddetyua eival Ta uKkpdwva okavddAng rou artoteholvtal
ard €va cwArva e SIAPETPO 2 kal UPog 60 TepiTou ekatooTd. ZTnVv MAEUPIKN EMPAVELQ
TOU OwArjva Kal oe KaBoplopéveg BEoelg UMdpXouv OXIoUES péoa amd TIG oroieg
nepvolv Ta nNTikd Kuparta, Ta orola ¢odvouv und ywvia oe axgon ue Tov dEova Tou
MIKpopwvou. Ta KUpata autd Katahrjyouv og Sldppayua oto AKPo TOU CWANVA Kal e
OXETIKEG PAOTEIG TETOlEG WOTE va eEoudeTepwvovtal. Ta UKpdpwva autol Tou TUToU
elval eEalpeTikd Xprjoa ota ouvepyela eEwteplkwv peTaddoewv Twv Méowv Malikrig
Evnuépwong, kabwg eoTidfouv 010 NYNTKG onua arnd Tov opolvia  Kal
eEoudeTepwvouV Tov Tapacitikd B0puBo Tou mepIBANovTog. EvalakTikd, oTig
TIEPUTIWOELS AUTEG, KATEUBUVTIKATNTA emTuyXdveTal kal Pe T Xprion napaBolikou
katdrrpou (oxrHa 6.6). To kdrorrpo €xel dldueTpo evdg PETPOU Tepimou Kal To
MIKpOPwvo AUNgG Torobeteital omv eotia Tou. Me tov Tpdmno autd To NXNTIKO KUua
OUYKEVTPWVETAL OTNV KEPAAT] TOU UKPOPWVOU KAl N EVIOXUOT TIOU EMITUYXAVETAL POAVEL
Ta 20 dB. To mAeovékmpa Mg HeBddou eival &TL Unopel va CUYKEVTPWOEL riXoug and
peYAAEG arooTdoelg (M.X. ]XOUG TIOUALWV). To pelovEKMua eivat 4Tt elodyel pia OxeTIKA
TIAPAUSPPWOT OTIC XAUNAEG CUXVOTNTEG, KABWG 0 AUTEG TO UAKOG KUWATOG TOU Y)XOU
elval ouykplowo e TG SlaoTAoelg ToU KATdrTpou.

M : NapaBoAikd kK&ToTTPO
/ A,:Ei0epX0OEVO OKOUTTIKO

A, KUpa
A,: AKOUOTIKO KUpa oTnv

n f\&{ £0TiO TOU KATOTITPOU

il
—_—

2xnua 6.6 Anyn ue m uébodo tou napaBoMkoU KATorTpou
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ZTEPEOPWVIKA MIKPOPWVA

2T UKEOPWVA OTEPEOPWVIKNG AAWUNG (oxiua 6.7) eival evowpatwpéva duo
dlappdyuara and ta onola to éva eival eplotpePdpevo. ‘Etat, undpyel n duvardmra
PUBIONG ™G KATEUBUVTIKATNTAG TOU UKPOPWVOU, VW Ta dUO0 SlapdyaTa apEXouV
TO orjua tou de€lou Kat Tou aplotepoU Kavahlou.

N

Zxnua 6.7 Ztepeopwvikd UKpOpwva

Aoupuara pIKpopwva

Mapéxouv onuavtiki eAeubepia kivnong oto xperjom. "Exouv evowuatwpévo Tiourd FM
Kal JUKPOoU UKOUG Kepaia yia T eTAdoaomn Tou onuatog (oxrua 6.8). To orua kataAfyel
oe déktn FM ouvtoviouévo otn ouxvétta tou toprnou. H tpogpodoacia mg didtagng
yivetal péow prarapiag.

2TV mepirttwon mou aTov (Blo XWPo Xenaotuorolouvtal eploodtepa ard éva acUpuata
MIkpSpwva kaBéva amnd autd Ba mpénel va Asttoupyel oe Eexwplotd kavdAl MNa va
aro@eUyovtal TIAPEUBOAEG xpnoylorololvTal kavddla TIoU ameéxouv METaU Toug
Touldxiotov 200kHz. Evw évag kat pévo mopundg uropel va xpnaiuorondel oe kdbe
KavAAL, yia Tov aplBud Twv dektwv dev UNAPXEL TIEPLOPLOUAG. TENOG, TA IKpSPwva autd
eival epodlaopEVa KAL e i Oelpd KUKAWUATWV EAEYXOU. ALABETOUV YEVWNTOLA OY)UATOG
ouxvémrag 1kHz yia Tov éAeyxo TG emkowwviag pe 1o JEKm. AKOUn dlabgtouv
evOEeIKTIKEG Auxvieg LED yia v emioruavon Twv Teploxwv actevolg ovjlaTog Kal Yia To

Xpévo Lwng TnG urarapiag.

Zxnua 6.8 Aoupuarta UKpopwva

y
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TEXNOAOTIA AIATAZEQN HAEKTPONIKHZ & MEAETH ZXEAIOY

Ta

Meyagpwva - Hxeia

XapakTnpIoTIKA ueyapwvwv

Heydpwva sival SlaTdEelg Iou UETATPENOUV TNV NAEKTPIKY] EVEPYEID O evEPYEeLa

NXNTIKWOV KUPETWY.
Ta KuplTEPA XAPAKTNELOTIKA TOUG eival TA TIAPAKATW:

EuaioOnoia: n ikavémta petatpormg g Tdong oe nNTIKO KUua. Mpoodlopiletat
pe T pétpnon g €€6dou oe andotaon evog PETpou o eubeia ypauur and to
METWITO TOU HEYAPWVOU Yia eioodo 2,83 Volts'. H oxetikr| povada sival To dB/W.
Etol L. peydowvo euaiobnoiag 70dB/W dtav tpogodoteital e 1 Watt nAektpikn
loxU, mapéxel 70dB akoUOTIKNG LloxXUog oe ia Bam Tou anéxel oe eubeia ypapur) éva
HETPO amd TO HETWTIO TOU HEYAPUWVOU. XTIG TUTIOTIONUEVEG UETPNOELG euaiobnoiag
Xpnouuoroleftal orjja €l00d0U e LOOKATAVEUNUEVN EVEPYEID O OAN TNV TIEPLOXT
OUXVOTHTWV AEITOUPYIAG TOU eyapuvou.

Amnékpion ouxveTnTag: avapEPETaL OtV PETABOAY TG LoXU0G 0 CUVAETON e TN
ouxvotnra. Meptypdgpetal Pe TNV YPAPIKA tapdaTaon g €vtaong Tng eE6dou oe
ouvdptnon e T ouxvotta (oxripa 6.9). H andkplomn ouxvoétntag neptypdgeTal yia
OAn v Teploxr} ouxvoTitwv oty oroia Asttoupyel To peydewvo. H OxeTiki
TANPoPopia and Toug KATAoOKEUAOTEG divetal e dUO JLaPOPETIKOUG TPOTIOUG:

10’ 1 1o iy
|'-| " " e | " " P | " ik B L " i |;-,
A= - -3
5 L 5
i
=
;- L .4
o
A3 L .12
A5+ L A5
1a S 0 0 I ! 186
10’ 17 i3 i
f— Hz

2xnua 6.9 Arodkplon ouxvotntag UEYapwvou

1 avtiototel omv Tdon nou avartiooeTal oe avriotaon 8Qu, étav autri kKatavarwvel (oxU evég Watt.
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a. Mem ouvolikr arndkAion g eE630u oe AN TNV TIEPLOXY] CUXVOTHTWY 1

B. Me ™V arok\on NG £E0B0U O OXEON HE TNV TWr) TOU avTIOTOWKEl Ot pia
ouxvémta avagopdg (cuvbwg 1kHz). ‘Etol n ouxvotikr| amdkplon Tou
MEYAPUWVOU e TV KaumUAN Tou oxrjuarog 6.9 pnopel va anodobel wg: a. +6dB
arnd 40Hz péxpt 6,5kHz 1y B. -6 péxpt + 1dB pe avagopd to 1KHz.

® MapapdpPwon: oPeieTal OTNV €loAYWYr] EMIMTASOV CAPMOVIKWV OUVIOTWOWV OTO

APXIKO OrUa. 2Ta HEYAPWVA 1 APHOVIKY TIapaudppwan eival ToUAdxIoTov uia Tagn
Hey€Boug peyalUtepn o oUYKPLoM pe OAeq TIG urtdhotrieg nyntikég diatdEelg. ‘Onwg
elval yvwotd 1 1oxUg TwV apHOVIKWY CUVIOTWOWY EAATTWOVETAL A00 auEdvetal ) Tagn
Toug. 'Etol To HeYaAUTEPO TOCOOTO TAPAUOPPWONG OPEAETAL OTNV CPHOVIKY
deltepnq TAENG mou Bploketal pia oktdBa uPnAdtepa and To apxikd NYNTKS orjua.
O karaokeuaotég divouv T ZuvoAikry Appovikiy Mapapdpewon (Total Harmonic
Distortion-THD) wg 1ocootd % Tou orjuatog el06dou yia Tn ouxvdmra 1kHz. Ga
TPEMEL, OUWG, va TovioBel 6TL N apuovikn TIapapdppwon Sev eival opoldpopen o OAn
™V TEPOX] OUXVOTNTWV Agtoupyiag Tou peyapwvou. Etol, omg xaunAég
OUXVOTNTEG KAl YIA TYEG EvTaomg nntikou oruatog 100dB n THD @Bdvel péxpl kat To
10%. MoAU xaunAdtepeg TIES (UKPATEPES TOU 1%) TTapouUotdlel N APAUSPPWOoN
OV TIEPLOXT| TWV HECAIWV KAL TWV UPNAWY CUXVOTITWV.

loxUg €100d0u: cival ) péylotn 1oxUg Tou Jopsl va dexBel To peydpwvo Xwpig va
TIAPAUOPPUVEL TO NXNTIKO KU otnv €€0d0. H 1oxUg Kat n euaiodbnoia kaBopifouv v
pEylom 1oy oty €50d0 Tou peyapwvou. 'ETol orjua eioédou 30W avTtioTolxel oe
évtaon €§6dou 15dB. Av n euawoBnoia Tou peyapwvou sival 90dB/W, Tdte n ouvolkn
évtaomn Tou mynTikou Kupartog oe andotaon 1 PéTpou oe eubeia ypauur arnd To
METWTTO ToU eyapwvou Ba eivat 90+ 15=105dB.

AvrioTaon €106d0u: cuviiBwg CuVaVTWVTAL OL TIHEG 4, 8 kal 15Q. Mpdkertal yia Yéoeg
TYEG, KABWG 1 avtioTaon PeTaBAMeTaAL e TN ouxvatnTa (oxrHa 6.10). H petafoAn
auti ogel\etal oe Qawvdueva CuvtoviopoU Kal O (alvOpeva EMaywyYIKAG Kal
XWPENTIKAG CUMMEPLPOPAS TWV KUKAWUATWY cross-over (BA. CUVEXELD TOU KepaAaiou).
AvtioTaon €100d0u [IKENG TWAG odnyel oy anoppdpnon PeyaAUTepou PeUATOq
and Tov evioxutd, evw avtiotaon peydAng Tiunig odnyel om Aeroupyia e
XaunAdtepn oxu.

KareuBuvmikétnTa: Ornwg kat oTa JKeOPuva avaggPETal oTnv LETABOA G LoxUog
oe ouvdptnon Me v karelbuvon yupw amd Tov &fova Tou HEYAPUWVOU Kal
TeplypAPeTal e Ta TIoAIKA dlaypduuata.
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Zxnua 6.10 MetaBoAr} e avriotaong Ue ™ ouxvotnta

Karnyopieg ueyapwvwv
Meydpwva KivnTou rnviou

Xpnauuorolouvtal eupUtata Kat KaAUTTtouv peydho eUpog epappoywy. H dour toug
paiveral oto oxrjua 6.11. Ard ta didkeva 1 kat 2 Tou payvritn M riepvoulv ol oTelpeg Tou
rnviou M. H diduetpog Tou oUpUaTog Tou Tnviou emAéyetal oUppwva e v oxU
A£IToUPYiag TOU PEYaPWVOU. 2Ta AKPA TOU GWHATOG TOU Hayvi|tn Bpioketal KatdAnAa
OTEPEWMEVOG O KWVOG Tou peyapwvou K. Kataokeuddetal and edikd pelypa xaptiol
(M\eovékmpa To KPS BApog) 1i arnd dAa ouveeTIkd UNKA (kaAUTtepn ToldtnTa rixou,
peyalutepo Bapog) . H didpetpog Tou kwvou kaBopiletal and v TepLoxr] CUXVOTITWY
mv orola anodidel to peydpwvo. O okeAeTdq 2 kartaokeudletal amd HETANO
TIPECAPIOTO 1) XUTO, QVOEKTIKO OTIG PNXaVIKES dovroels. H Asttoupyla Tou peyapwvou
Baoiletal omv kivnon Tou mnviou péoa oto medio Tou paywvr M, kabwg To dlappeel
METABaMOPEVO NAeKTPIKO peuua. H kKivnon tou mnviou UETAQEPETAL UEOW TWV
KATAAMNAWV OUVIECEWY OTOV KWVo, O orolog dnuoupyel Ta nNTIKA KUpata Tou
avtiototouv oto peljua Tou Tmviou.
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K: Kwvog
M: Méviuog payvitng
IM: Mnvio

Zxnua 6.11 Aour ueyapwvou Kivntou rnviou

Meydpwva Taviag

Ta peydewva g kamyopliag aumig avtl yia mnvio dtaBgtouv Tawvia ou ouvriBwg eivat
Kataokeuaouévn and ahoupivio. H tawvia eivatl KatdMnAa otepewévn avapuecsa oToug
TIOAOUG OVIIOU LIaYVITN KAl £XEL OTNV EMPAVELA TNG TTTUXWOELS. 2 autrv dlaBiBdaleTal
TO Ofua €l06d0U Péow PeTaoxnuatiom) urnoBBacpou (n tawvia xapakmpiletal and
MIker] Ty avtiotaong) kat n tawvia doveiftat dnuoupywvtag NNTkA kuuata. Ma mv
au&nom NG €vtaong Tou KUUATOG XPnoylorolouvTal Tawvieg peydAwv dlaoTAcEwy 1
BonBNnTIkEQ KATAOKEUEG KATANNAOU OX1)UATOG.

ZUpewva e pia evalakTIkr oxediaon, n Tawvia kataokeudletal and eAappd cUVOETIKO
UAIKO Kal éva PEPOG TNG eTPAVELAG TNG KAAUTTTETAL artd PETAANKEG Awpideg.
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HAekTpooTarikd peydpwva

H poper] Toug gaiveral oto oxrja 6.12. To didppaypa A katackeuddetat and ehappd
UNIKO Kal TortoBeTeltal avdpeoa otiq TAdkeg 1. To didppaypa Tpopodoteital HETw Tou
peTtaoxnuartiom) M/Z ue ouvexr] Tdon g TAEng Twv kV kat popTidetal o MUKVWTAG TIou
oxnuartiCetat ard autd Kat TIG TIAAKEG.

M:  ZraBepég TAGKEG
A: Aldgpaypa
M/Z: MeTagxnpaTioTAG TTPOCAPUOYAG

QOO

M/Z

2xnua 6.12 [NAdyia toun nAEKTPOOTATIKOU LIEYAPWVOU

H téom e106d0u epapudletal kat TidAL péow tou M/Z otig AAKeG, To TIed(o Tou TIUKVWTH
peTaBdMeTal kat To ddppayua doveital avdioya. Ta nnTikd kUpaTa rou mapdyovtal
dladidovtal oo Xwpo uéoa and Ta avolyuara rou Bpiokovtal oty UIEooTIvY] Kal TV
miow TAeUpd TOU MEYAPWVOU (SIMAOKATEUBUVTIKA HEYAPWVA-TIONKS dldypapua
oxXruartog 6.2¢).
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Moppég ouokeuaoiag ueyapwvwy

Ta peydpwva kivntoU tmviou kat Tawviag ekméurouy NNTIKA kUpata kat ard Tig dUo
TIAEUPEG TOU Kwvou 1 g tawiag. Ot dUo autéq opAdEg NYNTIKWY KUPETWY €Xouv
dlapopd ¢dong 180° kat étav oupBdMouv avaipouvtal Ma Tto okornd autd o
MNXavIoUdg Tou Peyagpwvou Torobetettal og edlkd 8AAauo, avolktd pévo and mv
prpootiviy TAeupd. O BdAapog autdg kataokeudetal ouviiBwg and EUAo Tdxoug 2
EKATOOTWV Kal elval eoWTEPIKA EMEVOEDUUEVOG HE NXOMOVWTIKO UNKO Tidxoug 4-6
EKATOOTWV.

To olUomua ouvtoviopoU ot XaunAég ouxvomreg (bass-reflex) armoteAel pia
Tpomornomueévn oxediaon pe okormd T BeATiwon G AroKPoNG OTIG XAMNAEQ
ouxvoétnteg (oxnrua 6.13). Mia tétola BeAtiwon €xel dlaroTwbel 6Tt odnyel oe kaAUTtepn
nolémra tou TeAkoU nntikoU oruatog. To dvolyua Oty Pnpootiv) eMpAvela Tou
HEYapwvou AstToupyel oav evioxutik] Tmynd Y Ta nNTKA KOpata XapnAng
ouxvOTNTAG. ZUYKPIVOVTAG TIG KAUMUAEG arodKplong ouxvotntag Twv oxnudrtwy 6.13B
Kal 6.9 (turkd peydgwvo) SIaMoTWVOULE TN BEATIWUEVN NYNTIKA CUUTEPIPOPd TOU
ouoTtuatog bass-reflex.

K: Kwvog
A: Avolyua
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Zxnua 6.13 Mop@rn kat GUXVOTIKN) QrtOKELon UEyapwvou bass-reflex

BeAtiwpuévn anddoomn otig XaunAEg ouxvotnTeg erutuyxXAavetal e n oxediaon
AaBupivBou (oyxrjua 6.14). Xmv meplmtwon autr, n evioxuon TPogpxeTal ard TIQ
avakAAoEIQ TWV KUPATWY oTov e8IKA OXESIAOUEVO XWPO OTO XAUNASTEPO T A TOU
HEYQPUWVOU.

K: Kwvog

A: Avolyua

A: ZXnuatiopog
K AaBupivBou

Zxnua 6.14 Mopen ueyapuwvou AaBupivBou
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‘Evag EexwploTdg TUnog eival ta peydgwva xodvng i kdpveg (oxnua 6.15).

A:Aldppayua
©: ©dAauog
A 2: 3TOM0
—_— -
o %
©: ©aAapog
€] A A: Nidppaypa

2xnua 6.15 Moppéeg ueyapwvou xodvng

Eival kateuBbuvTikd peyd@wva HE IKAVOTIONTIKY] arodKplon oe uia otevr) Teploxn
ouxvotrtwyv. H Bektiwon g ouxvotikng andkplong anatel T Xenoyloroinon
XWPLOTWV HEYAPUWVWY Yia kdBe Teploxr) ouxvotritwy. Eival eEaipetikd katdMnia yia
NV KAAUYN ekdINAWOEWV OE EWTEPIKOUG XWPOUG, dtav Wlaitepn gupaon divetal omv
QrOOTOAY] TOU NYNTIKOU ONUATOC Ot HeYAAeGQ arooTdoelq kat Oxt omv uynAr tou
rolémra.
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Hyeia

O ouxvétnreg ou anodidovral and éva peydpuvo kadopifovtal arnd Tig SIaoTdoelg Kat
Ta Wlaitepa XapakmmELloTikd g oxedlaorg tou. Ta peydewva peydhwyv diactdoewy
(d1deTpog KWvou PEXPL 50 ekatooTd) anodidouv TG XapNAEg ouxvdtnTeg. H anddoon
TV evOlAPECWY ouXVOTATWY (600HZ-10kHz) amnartel didueTpo kwvou péxpL 15 ekatootd
Kal Twv uPnAwv ouxvotrtwy (10-20kHz) péxpl 8 ekarootd. H Alon yia v arnddoon and
pia didta&n Tou cuvdAou TG MEPLOXNG TWV AKOUCTIKWY OUXVOTITWV eival Ta nxela 1
OUOTAMATA HEYAPWVWY TIOANWY dpduwy. Arotehouvtal and pia oudda peyapuvwv
kaBéva and ta ornoia Astoupyel oe JAPOPETIKY TIEPLOXT) CUXVOTATWY. To an\oloTtepo
oloTua autrig Qg Mop®rg mephapBdvel dUo nxeia and ta orola To mpwto anodidel
TIG OUXVOTNTEG MEXPL TNV TN TwV 4kHz, evdd TO dedTEPO TIG OUXVOTNTEG TNG TIEPLOYNG 4-
20kHz (oUompua dUo SpduwV).

To rAgov dladedopuévo alommpa eival autd Twv TELWV SPOUWVY (OXHa 6.164).

Zxnua 6.16a. Hyelo towv dpduwv B. Hxelo ue super-tweeter

AnoteAeftal and peydpwvo XaunAwv, pecaiwv kat uPnAwv ouxvotritwv (woofer, mid-
range kat tweeter avtiotowxa). Meploodtepo BeATiwUEVES OXedIATEL] TIEPINABAVOUY
EeXwPLOTO PeyAPwVo Yia TIG TIOAU XaunA£g (sub-woofer) 1 Tig oAU uPnAég ouxvéTnTeg
(oxrjua 6.16p super-tweeter).

2e kaBéva and ta peydguwva Tou nxelou Ba mpénel va PpBAvel 1 KATAANAN TepLoxn
OUXVOTI|TWV.
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]
Ol KWVOL TWV HEYAPWVWV XAUNAWY Kal evilApecwy cuxvoTtwy dev eival duvard va
avartapdyouv cwaTd TIG UPNAEG ouxvdmTeg. Ot IKPWV SlAaoTACEWY KWVOL KIvdUVEUOUV
va KataoTtpagouy dtav avaykaoBouy va TAAAVIwBoUv o€ XaUNAES CUXVATNTES.

H Odloxéreuon Tou nAektplkoU OMATog ToU Ba TIPOKAAECEL O KABe MEYAPWVO
TOAQVTWON pe MV KAatdMnAn cuxvémmra kat pévo aum) yivetal pe m Boribela twv
KUKAWMATWY cross-over. Zmnv arnAf| toug popdry eival madbnrikd dwtuwpara L-C
KATAANANG Oxediaomng, wWaoTe va AropovwvouV TNV EMBUINTY) TIEPLOXT) CUXVOTITWV. 2TO
oxfiua 6.17 mapouaidlovial evOEIKTIKA OPIOUEVA KUKAWMATA Cross-over He TIG
avTioTOKEG KAUMUAEG amOKPLONG CUXVATNTAG. 2TO OXTUa 6.18 apoucidfovtat oto o
Jdypaupa ol KAUMUAEG amoOKPLONG CUXVOTNTAG TwV KUKAWUATWY cross-over nyeiou
ToWyv Opduwv. Mapammpoupe 6Tl UMAPXEL EMKAAUYN avdueoa oV KauruUAn
eVOLAUECWV KAL TIG KAUTUAEG XQUNAWY Kat UPnAWY ouxvotitwy. Me tov Tpdro autd n
peTABaon amd T Mia TEPOYX) CUXVOTHTWY OtV endpevn yivetar opaAd ka
eEaopalifetal n ouveéxela kal n motétnTa Tou napayopevou rxou. H cuxvétmra omyv
ortoia n aroAaRr] evog SIKTUWHATOG EAATTWVETAL KaTtd 3dB og oxgon e T Péylom) g
TN Aéyetal ouxvénta anokormig. Ot ouxvéTnTES aroKoTrmG oto oxua 6.18 gival 600
Hz petagl xaunAwv kal evildueowy ouxvoTATwV kat 6 kHz petafl evdldueowv kat
uPnAwv ouxvomitwv. Idlaftepn onuacia €xel n k\ion Tou TIapouatdlouy oL KAUMUAEG
oTig oplakeg Tieploxeg. O duvarég khioelg eival 6, 12 kat 18dB/oktdfa. H md ouxvd
Xpnoyloroloupevn givat autr Twv 12dB/oktdpa. H onuacia mgq eival 1t n arnoAafr) r.x.
TOU JIKTUWUATOC XAUNAWY CUXVOTHTWY OTa 6pld TG MEPLOXIC AuTig EAATTWVETAL KATd
12dB yla kdBe dimAactaoud g ouxvémtag.

AKTupaTa KAlon xapaktnpLoTIKNG
6 dB/oktdpa

L
T
C

%)ﬂ:ooooo ~ |00

>uvdeouoloyia L-C 12dB/okTtdBa
oelpdqg

Zxnua 6.17 Moppeg nmabnrikwv SIKTUWUATWY Cross-over
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ZxNua 6.18 ZUxVOTIKI) QrtOKPLON KUKAWUATWY Cross-over nxeiou Totwv dpduwv

2€ OPLOMEVA ETAYYEALATIKWVY TIPOJIAYPAPWY NXEQ XENOWIOTIOUVTAL EVEQYNTIKA
KUKAWMaTa (piATpa e TEAEOTIKOUG EVIOXUTEG) VIO TO  JLAXWPLOUO TWV CUXVOTHTWV. To
NAEKTPKS oMua dnAadn xwpiletal oe SlAPOPETIKEG {WVES CUXVOTATWY KaBeud and Tig
oroleq kateuBuvetal oe IBIATEPO EVIOXUTN TIou odnyel To avtiotolxo ueydpwvo. To
arnotéAeopa eivat nxntiké orpa UPnAig nmodTag, Kabwg dev UTIAPXOUV Ol ATWAEIEQ
Tou Yapakmpifouv ta diktuwpara L-C kat eival duvard 1o orjua o KABe Teploxn
ouxvotiTwv va evioxuBel Eexwplotd. H moAurhokdmta g oxediaong Twv oucpdtwy
QUTWV EXEL WG AMOTEAECHA AUENEVO KOOTOG Kal Yia To  Adyo autd 1 epapuoyr] Toug
TIAPAUEVEL 0TV TIEPLOXT] TWV EMTAYYEAUATIKWV SIATAEEWV.
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AKOUOTIKG

Ta akouoTikd katackeudlovTal oe dildpopa Heyedn (oxrua 6.19). H apxry Aettoupyiag
Toug eivatn dla pe aum] Twv EYAPWVWV.

2xnua 6.19 TUroL akoUuoTKWY

‘Etol dlakpivouple avAAoya [e TNV KATAokeur] Toug Ta SUVAMIKA Kal TA KPUOTAMIKA
QaKOUOTIKG. Ta duvapikd MEPIEXOUV TNvio avapesa OToug TOAOUG MOVIIOU PayVITTn TO
ortoio ouvdgetal e eldikn Tavia. ‘Otav To Tmvio To dlappéel pedua KiveiTal péoa oto
payvnTiké medio kat petadidel v kivnory Tou omv Tawia, n oroia kai dnpoupyel
NXTIKA KUPOTA avTioToNG ouxvotnTag. To pEyeBog KATAOKEUNG Kal 1) avtiotaon
€10600U TwV duvaukwy Tviwv TowiMouv (n avtiotaon ard 10Q uéxpl 10kQ). Ta
KPUOTOAIKA aKOUOTIKA TIEPLEXOUV TIAGKISIO TiIeCONAEKTPIKOU KPUOTAAOU, TO OTolo
TOAQVTWVETAL [IE TN CUXVSTNTA TNG EVAANAOTSEVNG TAoNG TTou eappéleTal ota dkpa
Tou. Ol TOAQVTWOELG TOU KPUOTAAOU Snoupyouv Oty TIEPITIWon auty] To NYNTIKO
Kupa.
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EPQTHZEIZ

Na avagépete TI BaoKSTEPES KATNYOPIEG UIKPOPUWVWY Kal va eENYAOETe O Jia To

TOAU TIapAypapo TNV apxr) Asttoupyiag g kaBeudg.

Na arnodwoeTe oTIG MapakdTw MPOTACELS TO XAPAKTNPLIOUO

Swoté [] Nd&Bog L]

A. Tapukpdeuwva dvBpaka Aertoupyoulv o€ UEYAAN TIEPLOXT) CUXVOTITWY

Swoté [ Ndbog []

B. Heuaiobnoia twv uikpopwvwy Petplétal oe dB/ubar. Zwotd [] Ndbog []

. OukapriAeg andkplong cuxvéTTag aploTdvouv T PETABOAY TG arnoAaBnig
peTv ouxvémra Zwotd [ | Adeog [ ]

A.  H KateuBuvTIKATNTA TWV UKPOPWVWV KAL TWV UEYAPWVWY LETPLETAL o dBm/bar.
Swoté [ ] N&Bog L]

E. TamoAkd dlaypduuara neptypd@ouy TNV KAaTtavopn Tng LoxUog oTig Sldpopeg
dleubuvoelg YUpw arnd Tov AEova TwV NAEKTPAKOUCTIKWY SIATAEEWV.

Swoté [] Nd&Bog L]

TornoBemote omv KAtd\\nAn oelpd avdloya e To MEYEBOG TOU KWvou Ta

TIAPAKATW £(0N LEYAPWVWV:

duvaukd woofer, duvaukd super-tweeter, duvapikd sub-woofer, tweeter Tawviag ,

duvapukd mid-range.

Na avartUgete oe éva keievo Oxl peyalUtepo amd dwdeka Oelpeg Ta Baoikd

XOPAKINPLOTIKA TwV SUVAUIKWV IKpopwvwy. Na avagépete Ta Baoikd pey&on ta

orola eEeTdlovtal Katd v emAoYr evog SUVARIKOU JUKOPOPWVOU.

Na cuumANPWoETe Ta Kevd:
H Ke@aAA TWV UKPOPWVWV TIUKVWTY] AMOTEAETAL ATTO OUO ... e
HE SIAUETPO ..cuvevererernranas TEPITIOU .o povdda), and Tiq oroieg 1 W eivat

..................... KAt 1 OEUTEPN ...coveveererrenenenn. [1Q TN ASITOUPYIQ TOUG AMATOUV TINYT)
............................ H kepalr} gpopTiCetal kal ekpopTifetal péoa and pia avriotaon mou
eMAEyeTal £TOL WOTE N 0TABEPA XPAVOU TOU KUKAWMOTOG VA EVAL ...
and mv YEYLOTN TEPIOS0 TWV AKOUCTIKWV ONudTwy. H andkplon Twv TUKVTIKWY
MIKOOPUWVWY OTIG UPNAEG OUXVOTNTEG eival O OXEOM LE TA SUVAMUIKA ......cvcveeeneene
.................................. To yeyovdg autd OPeAETAL OTO TIOAU ......ccvveeverenen v
TV TAAKWV ™G kepaNig. H avtiotaon €€630u eival TIOAU ......ccccvcecevennnnee Kal yla To
AOYO QUTO OE OPLOMEVOUG TUTIOUG XPTOUOTIOEITAL  ..vovverererirererercrireres eeeueeeesasanaeenens
[(070) (e ) TN o TS ‘Eva QKON TIAEOVEKTNHA TWV TIUKVWOTIKWY
MIKpOoQWVWY elval Tt pmopouv Hhe TNV KATAAANAN Kataokeurn va
OWOOUV . ettt e MoALkd didypappa.
Moleg eival ol Baokég KATNYOPIEG MIKPOPWV®V TIOU UIMOPOUV Va AETOUPYHOOUV e
UPNAY KaTeuBuvTIKSTNTA; Z€ TIoIEG KATNYOPIES EpapoywV elval Idlaitepa embuunTh
N UPNAY KateuBuvTIKOTITA TWV HIKPOPWVWY; & TIOIEG QVTIOTOLXEG KaTtnyopieg

114

XpnowloroloUpe KateubuvTikd peydewva; Mo eival ta mpPoRAuUaTa Tou
eugpavifovral og ia tétola repirrwon;

7. Na avtiotoixioete Ta otoixeia g aplotepriq omANg (SIAUETPOG KWVOU) e autd TG

Jek1dg OTANG (€(d0G HEYaPWVOU) TOU TIAPAKATW TiVAKAL:

(@) 50 ekarootd 1. Super-tweeter

(B) 150 xWwootd 2. Sub-woofer

(y) 80 ekarootd 3. Tweeter

() 80 x\ootd 4. Mid-range

() 4 ekarootd 5. Woofer

8. Na oupnmAnpwoete Ta keva:

Ta KUKAWATA Cross-over XPnoUoTIooUvVTaL YIA TO SIAXWPLOUO TWV ......c.c.eeeeveeenee. o
and ta avriotoxa Yeydpwva. Alakpivovtal os...................... KOL OF oo H
deUTepn Katnyopia xpnoloroletral pévo oe emnayyeAUatikd cuotriuara. O Adyog yr
autd eival TO AUENUEVO OLIKOVOUIKO .........cveeee. To peydAo TAeovEKTNA Toug gival St
OONYOUV OE QKOUOTIKO OTJUAL eveeeereerererncnrerensnsnenes  evevenerereseseseseens H Asrtoupyia Ttwv
KUKAWUATWY Cross-over TEpyPAPETAl AT TIG KAUTUAES oovvvvverereeeens cerernensesesesnsnenes
AUTEG OeiXvouv TN MHETARBON] TNG  eoereerererererererenenes gg ouvaptnon Me v
............................ H ouxvémta omv oroia n arnoAafr] evog KUKAWUATOG Cross-over
pewdvetal katd 3dB  OVOUAZETAL OUXVOTNTA  .occveeeeeeeeeererererererenens Meta&l Twv

YEITOVIKWV TIEPLOXWV OUXVOTNTAG TWV KUKAWUATWY Cross-over umdpxel
........................... wote N HetdBaon ard m pia omv AAAn va yivetal opaAd kal Xwpig
kevd. ZuvriBwe ol ouxvOTNTES AroKOTMG Yia Nnxela Tpwwv dpduwv Bpiokovtal oy
TIEQLOXT]  -eevererenee S Hz (xaunA] ouxvémita) kar oty Teploxn
........................... - e KHZ (UUNAY) OUXVOTNTQ).

. Na erm\éEeTe Toug aplBoUs TwV AMAvVTiOEwY TIOU avTIoToLXoUv og 0pBoUg TPATIoUG

OUMUMANPWONG TwV TIApakdtw mpotdoewv (mbavév ol opbég mpotdoelg va eival
TEPLO0OTEPEG aMod Wia):

A. Td TIUKVWTIKA JUKPOPWVAL:

1. AsIToupyoUV NAEKTPOUAYVNTIKA.

2. £xouv XaunAn kateuBuvtikoTTA.

3. Hropouv va dwaouv TIOAKA Slay pA|ATA OTTOLATONMOTE HOPPNG.

4. dev anarrouv otabepr| TpoPodoaia.

B. Ta nxeia moMwv dpduwv:

1. akoAouBouv onwodnote To cUoma bass-reflex.

2. yrtopouv va eival 2, 3 1) kAL TEPLOCATEPWY SPOHWV.

3. kataokeudfovtal yla va odnyoulv Tnv kABe TePLoX) CUXVOTATWY Ot EEXWPELOTO
HeyApwvo.

4. anarouv ) XPrion SIKTUWUATWY TIPO0TACIAG YIa TO SIaXWELOUO TWY CUXVOTHTWV.
I". ZXeTIKA e Ta peydpwva:
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C________________________________________________________________________________|

1. neualobnoia toug petpdral aveEdptnTa g Ywviag and Tov dEova Toug.

2. n TeNkn| Toug arddoon eEaptdral and Ta XAPAKNPELOTIKA TOU XWPOoU, MV
euawoBnoia kat mv XU Aettoupyiag Toug.

3. Bamnpénel va AauBdveTal ppovTida wWaTe TA OTEPEOPUWVIKA (eUyn va
TomoBeTouvTtal o KATAMnNAeg BEoelg.

4. okwvog dev emdlopbwvetal aAd kateuBeiav avtikadioTatal.

Na neptypdyete v apxr Asroupyiag Twv KUpOTEPWY TUNMWV HEYAPUVWY OE pia

napdypagpo To ToAU TIEVTE GELPWV YA ToV k&Be TUTo.

/@

KNEOANWAIO

Movdadeg Aneikéviong

N—

2komoi KepaAaiou:

Metd 10 mépag g dBaokahiag Tou Kepahaiou o Ladntg Ba mpénet;

Na avapépel Tig Katnyopleg Twv HovAadwy anelkéviong.

Na opiCel TIG SLAPOPETIKEG TEXVOAOYIEG TWV OVADWY AMEIKOVIONG.

Na ava@épel Ta TTAEOVEKTIATA KAL TA UEIOVEKTAATA KABE TUTIOU 086VNG.
Na anapiBpei Tig xprioelg Twv oBovwv CRT, mhdopatog, LCD-TFT k.4.
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Auxvieg KaBOJIKWV aKTiVwv

XapakTnpIoTIKG Auxviwv KaBOdIKWV aKTivwy

Ot Auxvieq kaBodiwv aktivwv (Cathode Ray Tubes-CRT), eival dlatd&elg otig omnoieg
Oéoun nAektpoviwv capwvel erpdvela and ¢Bopifov UAIKO Kal Tapdyel eikdva.
XpnowloroloUvtal eupUtata oav JIaTAEelq amelkdviong OTIG TNAEOPAOELS, TOUG
UTTOAOYLOTEG, TOUG TTAAOYPAPOUG KaL TA PavTAP.

Mnvio amdékAiong

V00OU

00000

Mnvio andkhiong

2xnua 7.1 Aoun Auxviag kaBodikwv axTivwv

O owNjvag X mepiBéMel T Auyxvia kat kataokeudletal and YUahi, kepapkd UNKS 1
METOMO (oxriua 7.1). ZTO E0WTEPIKG TOU OWAIVa EMIKPATE! KEVO TNG TAENG Twv 107
atpoopalpwv |, hate n kivion Twv nAeKTpoviwy pog Ty 084vn va yivetat aveurnodiota.
H ecwteplki ermmpdvela Tou owArva KAAUTTeTaL arnd Ao OTPWHA QywyLIoU UNKOU
(Yypapimg, peTaMKA o&eldia 1) ahoupivio omv Tiiow MAeupd g eBopitoucag 08évng)
mou eEaoalifel ™ otabepdtra Twv epapuoldpevwyv TAoswv. And Tnv akpaia
erpdvela A Tou cwArjva Tiepvoulv Péoa and agpooTEYWS OPPAYIOUEVES OTIEG OL aywyol
TPopodooiag Twv nAskTpodiwv NG Auxviag. v akpala empdvela B eival
TomnoBemévn n pBopifouca 0686vn NG ddragng. H 08dvn €xel oxrua: a) opboywviou
rnapaMnAoypdupou (urikog dlaywviou 7,5-20 ekatooTd yla Tov aApoypdgo, 25-70
€KATOOTA yla TNV TNAESpaoN) 1, B) KUKAOU (LIrkog SlapéTpou 2,5-25 ekatooTd).

H d€oun twv nAektpoviwv mapdyetat and v kdbodo K mou Bepuaivetal and to
BonBnTtikd vripa N. To TAEypa eA€yxou E €xel T Hoppr] KUAIVSPOU e aTevd Avolya ot
pia erupdvela ou xpnoyleUel yia T Xovoplkr| eotiaon g déoung. To duvaukd Tou
TAEyuaTog kaBopilel v TENKN Tiur] Tou PeUPatog nAsktpoviwv g kabddou.
Epappoyr] oplouévng TRG apvintikoU duvapikoU OTo TIAEYUA EXEL WG AMOTEAEOUA TV

! (Mia atudopaipa givat n tur me atuooPalpiknig ricong otnv eripaveta mg 6dAacoag)
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anokorm ™ 3¢oung nAektpovinv (Suvaukd anokormg). To Méyua Al xpnotuedet ya
™ OUYkEvVTpwoNn TG déoung Yupw arnd Tov d&ova tou owArjva. H TeAikr eotiaom g
déoung Metuxaivetal e To TAéyua sotiaong A2, H kdBod0o¢ kat Ta undAoma M\EyuaTa
OUYKPOTOUV TO NAEKTPOVIKO TIUPOROAO TNG Auxviag. To ouompua andkAlong LETAKIVE TN
Séoun opldvtia Kal Katakdpupa metuxaivovtag pe Tov TPOro autd T odpwon Mg
00dvng kat My mapaywyr] ewtog and OAn v emedveld mg. H péylom ywvia mou
npénel va dlaypdyel n d€on waoTte va KaAUYeL Tnv 086vn o Ao To UPog Tng eEaptdral
ard Ta YEWUETPIKA XAPAKTNPLOTIKA TNG Auxviag (Urikog owArjva Kat uéyedog 08évng-
oXua 7.2).

2xnua 7.2

@ Megyiom ywvia armdkAiong o€ GUVAPTNON HE TO HKOG TOU CWARva
Avdhoya pe To €ldog Tou CUOTAUATOG AMOKAIONG Ol Auxvieq KaBOJIKWY aKTivwv
dlakpivovTtal e NAEKTPOOTATIKIAG KAl NAEKTPOMAYVNTIKAG ArtdkALoNG.
2OV TIPWTO TUTO N 0pévTIa KAt Kataképupn ardkAon yivetat pe ) xprion {elyoug
TIUKVWTWV TOTIOBETNUEVOU OTO €0WTEPIKO TOU OwArjva. To TAEOVEKTNUA TOU
MNxaviopoU autou eival 6t erutpéniel v agdrotn Aettoupyia g didtagng
anelkoviong oe eupeia MEPLoXT] CUXVOTATWY TOU PeUNaTOog TNG SEOUNG NAEKTPOVIWY
Kat yU autd TPOTIUATAL OTouG TIOAUOYPApouG. To Baoikd pelovékmpa sival n
napaudp@won TG d€oung Tou au&dvel pe T ywvia ardkhiong. Ot Auxvieg autég de
XPNOooroloUvTal yia TIUEG MG MEYlomMe Ywviag ardkhiong mdvw amd 20°. Sto
deUtepo TUMo N arndk\on yivetal e m xprjon {elyoug rmviwv Torodetuévwy €Ew
arnd 1o owArjva. To Baoikd MAEOVEKTNUA €lvaL 1) OXETIKA KT TIAPAUOPPWOT TG
OE0UNG TIoU ETUTPEMEL OTN HEYLOTN Ywvia arndkAiong va ¢pBdvel péxpl Ty T Twv
110°. O TUMOG auTOg XPENOWOTOLETal ONUEPA QMOKAEIOTIKA OTIG OUOKEUEQ
TAEOPAONG.
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Mapaywyn xpwuarog oTig diard&eic CRT

H mapaywyr xpwpatog ot 08dveq CRT eEaopahifetal pe ta €8fg erumiéov
XOPAKTNPIOTIKA:
Xpron TPIWV NAEKTPOVIKWV MUPOROAWV. Ta TUPORSAA avTloTolKoUv OTa Xpwpatd
Kdkkivo (Red), Mpdowo (Green), MriAe (Blue). Autd eival Ta faoikd xpwuara, rou otav
avapetyviovtal e Ty KatdMnAn avahoyia, mapdyouv 6Aa Ta urtdAoura.
0006vn Pe TpeIg TUTTOUG POOPITovTog UAIKOU. kdBe TUMOG avtioTtolxel o éva and ta
Baowd xpwpuara. Ot dlapopeTikol Kdkkol pBopifovrog UNKoU eival ToroBeTnuévol oty
004vn €toL wote va oxnuaticouv, avd Teeig, MANRPELS XPWHOTPLAdES oXaTog A (oYM
7.3). H kaBepud déopun pBdvel otov avtiotolko KOKKo Tov oroio dleyeipel avdoya e v
évtaor| g.

®BopiCov UNKS

Mdoka eotiaong

~

Aéopeg

R’G\

2xnua 7.3 Moper éyxpwuns 006vng, udokag, ouykAiong deouwv R, G, B

To ermBuunTd Xpwpa napdyetal and To cuvdUAoUd TNG EKTIEUTNOUEVNG aKTIVOBOAIQG
ard Toug KOKKOUG TG XPwHoTPlddag. H dpiEn g déoung Twv nAektpoviwv omv dla
XpwHoTpldda eEaopalifeTal e TV ToroBEmom eldIkd oxedlaouévng pdokag Tptv and
70 PBopPIfov UNIKS TG 086VNG (oxXrLa 7.3). Ze pia 086vn pe prikog dlaywviou 25 vtowv1
N JIAUETPOG TWV oMWV NG HAoKag eivat 2,5 xIMooTtd kat n andotaon avdueoa oe dUo
YEITOVIKEG OTIEG (METPNUEVN avAueoa oTa KEVTPA Touq) eival 7 XtAooTtd. Ma T oUykAion
Twv Oeouwv  Xpnowyorowouvtal péviuol payvrteg (otatikr] oUykAon) kat mmvia
(duvapukr) oUYKALON) TOTOBETNUEVA OTO EEWTEPIKO TOU CWANVA.

1 yia ivroa eivat ion ue 2,5 ekatootd nepirtou
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Me Toug paywriteg eEao@alifetal n apxikry oUYKAIOT OTO KEVTPO NG 08dvng, evw To
peTaBaMdpevo pedpa rou dlaBRAdeTal ata rmvia Exel TETola LopPr] WOoTe oL SECES VA
napapévouv oe oUykAon oe OAn T ddpkela odpwong g 08dévng. Mia Wbiattepn
kamnyopia €yxpwuwv 0Boviv kaBodikwv akTivwv eival ol 086veg In-Line. Ze autég ol
XPwHoTPLAdeg de oxnuatiCouv A, al\d Bpiokovtal oy Bla oplévria ypauur. Etol n
Aettoupyila TG 066vng amhomoleftal kabwg €Aeyxog yla T oUykAon g J€oung
ararreiratl povo Kard v opLiovtia dlaotaon. Autr eivat ) Asttoupyia Twv oBovwy TUTou
Trinitron (oyrjua 7.4). Ot Tpelg Turnol pBopilovtog UNikoU eival TortoBemuévol atny 08dvn
HE TN Mop @1} KATAKOPUPWY Sladoxikwyv Awpidwv. To TAEyua eotiaong eivat kowd ya Tig
TPEIG SETUEG EVW TA TMVIA OUYKALONG SIAPEPOUV.

(e

T — MAZKA
- }\i—{;@;—ﬁﬁ H"i\.
KAGOAOZ —nﬂmih,j.:f

OOONH
2xnua 7.4 Aoury 066vng turtou Trinitron

O1 0686veq KaBOJKWV aKTivwv Tapoucldlouv CnuavTiKa TAEovVeKTAUATA.
XapakmpiCovtal and uPnAri avdAuon kat ugmAr] avtiBeon ewtevdmrag avaueoda oTIq
PWTEIVEG KAL TIG OKOTEWVEG TIEPLOXEG TNG 086vNG (contrast), WB1éTTeg ou odnyouv oe
uPnAn rodtnrta eévag. H nodmmra ewdvag dev aAOWDVETAL YIA TIG UEYANEG YwVieG
napampnong (Mdayleg B4oelg) Kal ylia ONPavTIKES UETABOAEG TOU pwTIoUoU Tou
nepiBdMovTog. Ta Baoikd Toug pelovektrpata eival dTt KatavaAwvouy PeydAn loxu kat
Ot elval OYKWOEG. ZXETIKA MIKE Ty TG ywviag amokMong g d€oung twv
nAekTpoviwv TeTuxaivetal Pévo oToug OWANVESG Heydlou Wrkoug (oxnua 7.2). ‘Etol
pelwon mg ywviag andkAiong ouvendyetal onwaodnnote augnon Twv dlaoTdoewy Tou
KaBodIkoU OwAva, EMOUEVIG KAl Tou OYKOU TNG CUCKEUNG. H avdAykn Kataokeunq
oBovav peydAwv dlaotdoswv aMA pikpoU Tidxoug odrjynoe omVv  avdartugn
EVOAAKTIKWV TEXVOAOYLWV SlaTAEewV anelkoviong.
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TEXNOAOTIA AIATAZEQN HAEKTPONIKHZ & MEAETH ZXEAIOY

0060veg uypwv KPUOTAAWYV

Ot uypol kpuaTalol aroteholv pia evdldueon katdotaon g UANG Kabwg avriikouv
oV uypr} edom, aAAd rapouactdlouy oe oplouévo Badud TAEn ot dowr) Toug, dnweg Ta
oteped. Mia 08évn uypwv KpuoTANwv arnoteleital and €va Aemtd oTPwUa UNKOU
TornoBempuévo avdueoa oe dUo dlapaveiq empdveleg (oxiMa 7.5). To mdxog Tou
OTPWHATOC KPUOTANOU KupaiveTal avdpeoa oe 5 kat 30um!.

CArQrol

NOAQTHZ

AIA®ANEZ YAIKO
- /

© ®IATPO XPQMATOZ

2xnua 7.5 Aoury 066vnG uypwv KoUoTAAwWY

Ol oplakég empdveleq eival KATAOKEUAOUEVEG amd YUOA KoAuupévo amd oTpwpa
METANOU 1] eETANKOU o&eldiou. 2To otpwia autd oxnuatiovtal kdBeTol eTagl Toug
aywyol (N\ektpddia) péow Twv onoiwv epapudletal oTov Uypd KpUoTaAo Tdon. H éAn
KATQOKEUT] elval AePOOTEYWS KAEIOTY], WOTE 0 KPUOTAAMOG va [nv Kivduvelel amnd
dpdom tou oEuydvou kal Tnv uypacia. Ta orpwpuata oAwtr M Bpiokovtal o dueon
enagn e Tov uypd KPUOTAMNO Kal TIPOoavaToA(ouv apXIKA T HOPLA TWV OPLAKWY
OTPWHATWY O OPLOUEVN KaTeUBUVO (VNUATIKOG UYPOG KPUOTANNOG). Kataokeudlovtal
ard TOAUIUIBIo Kat 1) ermBuunT™ apXIKr kateUbuvon pooavatoAlooU Kabopiletal e
pNXavikA Asiavom g erpAavelag Toug e Ke@ahr] and vaulov. H kepahrj auts Kivettat
[E OPLOMEVN TaXUTNTA KAl AOKEl eAeyXOpEVN Tiieom.

1 éva um eivat ioo e va eKaTouuUPIOOTE TOU UETPOU
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dwq To omoio urnaivel om ddragn and v MAeupd A oTpEPEL TO eMinedo MOAWOT|G TOU
Katd 90° aKoAOUBWVTAC TOV AE0VA TWV LOPIwV ToU KPUOTAMOU. To pwe Katd v ALEn
Tou oV MAeupd B Byaivel aré ) ddra&n xwplg kapia petaBolr (oxriua 7.6a). Me v

€Qappoyr] NAekTpikoU Tediou Ta UoPIa TOoU UyPoU KPUOTANOU droktouv eviaio
TPOCAVATONOUG, TO EMMedo MOAWONG ToU PWTOG de OTPEPETAL Kal £€T0L TO Ppwg Oe
Byaivel ané mv mAeupd B (oxrjua 7.6B). Mia didtagn anekdviong uypwv KPUOTAAAWY
aroteeital and peydho apBud Kuwehidwv UAkoU, kabepia anod Tig ornoieq oxnuartidet
éva aTolxelo 06évng (pixel) kal eAéyxetal péow Tou avtioTtoixou {elyoug NAeKTPodiwv
arnd Eexwplom) Ty Tdong.

_MOAQTHE
/

NOAQTHZ

FYAAI h

I'YAAI |

"TYANI

KPYZTAAAOZ NOAQTHS

(@ ®)

Zxnua 7.6 lNMopeia Tou pwtog uéoa aré 086vn uypwv KoUoTAAwY. a. Xwpl§ mv
£PAPLOYT NAEKTOIKOU Iediou B. LUE TNV ePAPUOYT NAEKTOIKOU rediou

2TV e0WTEPIKY erupdvela TG Kupelidag éxel oxnuatioBel pe ™ pEBodo g
PwTOXApaéng o0 Xapakmpeag Tou TPEmel va eugavietar étav n  kupelida
Tpogpodorteital e TAom. Me v TornoBEmon avakAaoTIKAG ermgpdvelag K nicw and mv
TAeupd A, étav epappdletal Tdon omv KUPEADa, N Hop@r] TOU Xapaktripa epgavietal
ME MaUpo Xpwua, evw N urdhoirm 08dévn eival diagaviig (oxnua 7.68). H arm\iy aumj
Mop®1] 0066vng Tou BacifeTal 0Toug VNUATIKOUG UYPoUG KPUOTAAOUG XPnaloToLelTal
0e TANBWPA CUCKEUWV KaBnuepvrg Xprong, onwg eival tTa nAektpovikd poAdyla, ol
APIBUNTIKEG NXAVEG TOETMG KAl Ol CUOKEUEG eVOelEewV (O 7.7).
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TEXNOAOTIA AIATAZEQN HAEKTPONIKHZ & MEAETH ZXEAIOY

2Xnua 7.7 Xproeg 060vwV VIUATIKWY UYPWV KOUOTAAAWY

Ta 300 Baokkd TMAEoVEKTUATA TWV O0BOVAWV VNUATIKWV UYPWV KPUOTAMNWY (Ttou
XAPAKTNPICouV KAl TO OUVOAO TwV 080VWV UYPWVY KOUOTAAMWY) elval TO KPS Tidxog Kal
N XaunAr katavdAwon oxUog (N alayr] Tou TpooavatoAlopoU Twv Hoplwv
EMITUYXAVETAL e TAOELG TNG TAENG Twv 1,5V). Ta pelovekmuatd Toug Spwg efval n uxpn
dlagopd pwTelvoTag (contrast) Kat 1 IKEY TIEPLOXA TYIWV TIOU UITOPel va TIAPEL 1
ywvia mapampnong (n dledBuvon mapatrpnong TeEMeL va eival oAU Kovtd omv
kdBeto omv erupdvela). H texvoloyia Twv UMEPOTPEPOUEVWV UYPWY KPUCTAAMWY
(supertwisted liquid crystals) avtiuetwrilel kat ta dUo autd pelovekTripaTa (oxriua 7.8).
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2xnua 7.8 Ztowelo 066vnG UnePOTPEPOUEVOU UYpOoU KpuatdAhou a. Aoury .
Xapaktmnplotikr) aAAayrig mpooavatoAlouou
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TEXNOAOTIA AIATAZEQN HAEKTPONIKHZ & MEAETH ZXEAIOY
C________________________________________________________________________________|

Ol unepoTtpePpdeVOl KOUOTAAOL KATAOKEUAZOVTAL [E TNV TPOCONKN KATAANAWY
TPOOLEEEWV (DLXPOIKEG EVWTELQ) OTO E0WTEPIKS TWV VNUATIKWY UYPWV KPUOTAAWY. Ot
TPoouelfelq autéq mpokaAoUv pia OuvOAKY) OTpo®r] Tou dfova Twv popiwv Tou
KOUOTAM\OU KaTd 270° ard ) pia oplakr) eripdvela péxpt v A eival (oxriua 7.8a). H
otpopr} aumy E&ekivd eEartiag NG HOPPHG TOU OTPWHATOG Tou ToAwtr) 1 Tou
€Ea0Qalilel éva apyikd mpooavatoMoud 20° MePIoU yia Ta pépLa Tou KpuotdAou. H
XAPOAKMPLOTIKY] AAAQYY]G TIPOCAVATOANOMOU TIaploTdvel TN METABOA TNG ywviag
oTpoPrig Tou d&ova Twv Lopiwv Tou KPUGTANOU 0 oUVAPTNOM UE TNV EQAPUOlOUEVN
Tdon. H kaurmUAn auti yla Toug unepotpepdevous KpuoTdAoug mapouatddel pia
androun av&non g Ywviag otpodrg arnd Tig 20 otig 90° yia WA XOPAKTNELOTIKY| TN
Tdong petal 1,5 kal 2V (oxnua 7.8B). H avtioton uetaBoAr yia Toug vnuatikoug
uypoug KpuotdMoug eival otadlakr). H dlapopd autr eEac@aAilel ™ BeATIwUEVN
avdhuon kat avtibeon owtelvéTnTag TOoU Xapaktmpilouv TIG 08dveg Twv
UTIEPOTPEPOUEVWY UYPWY KPUOTAANWY. AKOUN Ol OTTTIKEG IBIOTNTEG TWV OIXPOIKWV
evwoewv eEao@ahifouv T duvatdmnTa rnapamjenong TG 08dvng and peydleg ywvieg
O€ OXE0m e TNV KABETN otV emPpaveld mg.

Ot armAég 080vEG VNUATIKWVY UYPWV KPUOTANWY TPOPOdoTouvTal ard TO TMAEYHA TwV
METAAKWY nAekTpodiwv. H Tour evdg oplldvtiou kal evdg KABEToUu nAektpodiou
avtiotoixel oe éva ototxelo 08évng. Ma Tov mpooavatoNoud Twv Hopiwv Tou
KPUOTAMN\OU OTO OToIxelo anarteital n epappoyr Tdong kat otoug dUo aywyoug Tou
avtioTtotyou (elyouq. H taximta kat n aglorotia Twv 06ovwv BEATIWVOVTAL ONUAVTIKA
He To oxnuatiopd tpaviotop Aerttol @ (Thin Film Transistors-TFTs) kaBéva and ta
orola eAéyxel T Asttoupyia evdg kat pévo ototxeiou 08évng (oxrua 7.9). Ta tpavdiotop
AeTtoU AU KaTtaokeudZovTal Kupiwg ard Auop@o 1 TIOAUKPUGTANIKG TUp(TLO.

NOAQTHZ
e

FYAAI

OIATPA XPOMATOE
AIAGANEZ HAEKTPOAIO

2xnua 7.9 Aoun €yxpwung 086vng uypwv KpuotdMwv ue TFTS.

H napaywyn €yxpwung ewdvag ot 088veg uypwv KPUOTANWY eEQ0PANTETAL e TNV
TPOOONKN KATAAMNAWY PAATPWV yia Ta TPia BACIKA XpWHATA.
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Ot npoopeiEelg ou mailouv To POAO PpiATpou ToMOBeTOUVTAL OTO ECWTEPIKO TNG
KuYeABag, wate va ehaxloTtornonBolv pavdpeva MapdAa&ng.

OuL 06dveqg uypwv KPUOTANWV Xpnoloroouvial KateEox v oToug popntouq
NAEKTPOVIKOUG UTTOAOYIOTEG Kal TIG Pivieokdpepeg eEatiag g MIKEAG LloxUog Tou
KatavoAwvouv Katd T Aertoupyia toug. Akdun xenodoroouvral étav arartefrat
peYAAn empdvela oBdvng He meploplopévo Opwg Tdxog. Xto oxiua  7.10
napouctadovtal EyXpwHeS 08OVES UyPWV KOUOTANMNWVOE SUO EPAPIOYES.

2xnua 7.10 ‘Eyxpwueg 060veq uypwv KpUOTAAwWY
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TEXNOAOTIA AIATAZEQN HAEKTPONIKHZ & MEAETH ZXEAIOY

O0B06veq¢ mAdouarog

Mepiéxouv pelypa euyevav aepiov (OuvrBwg apyd-véo) oe éva xwpo [ikpou axoug. Me
™V EPAPUOYN KATAANNANG TAONG HEOW HETAANKWOV NAEKTPODIWY TIAPAYETAL EKKEVWON
OTIG JLAPOPEG MEPLOXES TOU aepiou omndte autd pwtoRoAel (oxua 7.11).

AIAGANHE ArQros NAXY STPOMA MONQTIKOY
' | AEMTO =TPQMA MONQTIKOY

v
OPIZONTIOI ArQroil KAGETOI ArQroi

Zxnua 7.11 Aourj 066vng nAdouarog.

211G 08dveg de-AAopaTog dev UTTAPXEL OTPWHA HOVWTIKOU Kat To agplo Bploketal oe
ENAYM] pe Ta NAekTPddia. H ekkévwon Tou agpiou kal n akTivoBoAia rou ipogpxeTal and
aum] Jdlampeouvtal yia 600 Xpoévo ePapupéletal KatdMnAn ouvexrig tdon ota
nAekTPSdla. Ta oplldvTia Kal Ta KABETA NAeKTPOdIa oXNUaTilouv TI§ YPOMUES Kal TIQ
omAeg, oL ornoieq Tepvopeveg avd duo kabopifouv Ta otoixeia g 08dvng (pixels). Ot
00dveq autég arartolv arm\ouoTtepa KUKAWUATA odrjynong aAd dev uropoulv va
anodwoouv aflérota mneplocdtepoug ard 40 XApaKTAPESG avd  YPAPUY.
Xpnouorololvtal oe evOeIKTIKEG dlatdEelg and TG onoleq oL anarmroelg yia my
noldTa g eIKOvag dev eivat UPNAEQ.

2T1¢ 08dveg ac-TMAAouATog N aktivoBoAia ard v ekkévwon Tou agpiou eival avdioyn
e TNV évtaom g eVaANAoaOeVNG TAONG TIOU epapdleTal oTa NAeKTPOdIA.
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‘Eva otpwua PovwTikoU  Ywpilel Ta nAektpddia ard 1o agplo. To oTpwua autd
karaockeudletal and o&eidlo Tou poAURdouU 1j SloEeidlo Tou Tupttiou. Aré Ta UNKA auTtd
npotdtal ouvrBwg To JeUTePOo KABWG €Xel HEYAAUTEPN SINAEKTPIKY) oTabepd Kal
propel va xpnaouuoroinBei og ukpdtepa ndyn. Zuvrjbwg pooTiBeTal kal eVIOXUTIKO yia
Vv aktivoBoAia oTpwpa o&eldiou Tou payvnaoiou Tou €xel wg aroTéAeopa T helwon
Tou duvaplikoU ekkévwong Tou agpiou oe 200Vp-p. Ot 08éveq autég Mapg€xouv oAU
uPnAn avdAuon kat uropouv va KataokeuaoBouv og eydha Leyedn (086vn 19 wvtowv
EXeL TIAX0G UONIG 8 EKATOOTWY).

O mivakag 7.1 mapouctdlel TIG KUPLOTEPEG KATNYOPIEQ €PUPMOYWY OTI omoleg
Xpnoylorolouvtal oL 080veq KABOJIKWY AKTVWY, UYPWV KQUOTAAWY KAl TIAAOHATOG,.

TEXNOAOT'IA E®APMOIEZ

KaBodikwv aktivov Tn\eorikol dékteg, 06dveq H/Y, pavtdp,
ENEYXOG EVAEPLAG KUKAOPOPIQG, YPAPIKES
TEXVEG, LATPIKA pnxavrjuaTa

YYpwv KPUOTAMNwWY PoAdyla, UMOAOYIOTEG TOETMG, UETPNTEG,
YPOUUEG pNVURETWY, PopnTol UMIOAOYLOTEG,
Bwteokauepeg
MAdoparog MeTPNTEG, THVOKEG AVOKOWVWOEWV, YPAUMES

MUNVURATWY, POASYLA, (POPNTOL UTIOAOYLOTEG
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EPQTHZEIZ

. Na avapépete TIq PBaokdtepeg kamyopieq dlatdfewv amelkéviong kat va

TEPLYPAYETE € pia TO TTOAU Tapdypapo Ta facikd XapaKTnPLOTIKA TG KaBedg.
Na arnodwoeTe OTIG MAPAKATW TPOTACELG TO XAPAKIMPIOMO  ZwoTd [] Ndbog []
A. To nh\ekTpovikd TIUpoBAAO Snutoupyel kal popgortolel T SEoN TwV NAEKTPOVIwY
Swoté [] Nd&Bog L]

B. Ztig mAeopdoelg xpnoluoroleital N NAEKTPOOTATIKNA e0TIO0N

Swoté [ Nd&Bog []

I". Ztoug naAuoypdpoug anatteiral ukpdtepn avéiuon ard Tig MAEopAoelq

Swotd [ | AdBoc [ ]

A. H pdoka otig €yxpwueg Auxvieg KaBodikwv akTivwv kabopilel v modtmra
XPWHATOG TOU KABE otolxelou 08dvng Zwotd [] A&Bog []

E. Ot 0606veg kaBodIKWV aKTivwy TPIVITPOV €XOUV TIG XPWHOTPLASES SIATETAYMEVEG
oe oA A

swoté ] Adoog []

ToroBemote oe aufouoa oelpd avdloya pe v katavalokdpevn woxu Ta
IapakdTw €idn dlatdEewv anekoviong:

Auxvieg kaBodkwv aktivwv, 08d6veq ac-MAAoUATOg, 0B3VEG VNUATIKWY UYPWV
KpUuoTAMwv, 08dveq de-mAdoparog.

Na avartugete oe €va keiuevo OxL peyaAltepo amd dwdeka Oelpgg, Ta Baokd
XOPAKINPIOTIKA Twv o0Bovwv uypwv Kpuotd\wv. Na avagépete T1a Bacikd
TIAEOVEKTUATA TWV 0B0VWV TNG KAt yopiag autr|q.

Na OUPMANPWOETE TA KevA:

To nAektpovikd TUPOPROAO OTIG 08d0veq KaBOJIKWV akTivwv Tep\auBdvel v
............... TIOU TIAPAYEL TA .....vcveeveerereee.e. TNG OEOUNG. Ta uTtOAOITA NAEKTPODIA TOU
TIUPORSGAOU TIPAYHATOTIOIOUV TNV .ecvevrererernnes mg &éoung. H andkhion g déoung
YIVETAL e [ O mnpwtog TPOMOG
XPNOWOTIOIETAl  KUPIWG  OTOUG  weeererererererereresesnensannnnas evid o JelTepog OTIq
................................... H 084vn KAAUTTTETAL AT OTPWA .....veerereneeeeenenenennn.. UNKOU. A

mv Tapaywyn XPwHatog ot KABe omueio TG 0Bdvng avtiotoiel pia
.................................. KOKKwV pBopifovtog UNIkoU Tou kKabgvag napdyet gva ard ta
Baowkd xpwuata. H tehikry oUykAion Tng d€oung oty 08évn eEaopaliletal pe v
.......................... Kataokeudletal and uNkd Tou Se SIAoTENETAL e TNV aUEnom Mg
BepOKEACIAG ETOL WATE N EKOVA VA NV ..o .

Moleg eival ol Baoikég kammyopieg datdEewv Arekdviong Tou Urnopouv va €xouv
MIKPOS TIAX0G; Z€ TIoleg Katnyopieg epappoywy eival dlaftepa avaykaleg; Motog ivat
0 Adyog Tou oL cUPBATIKEG 086veg dev eival Suvatd va €X0UV KPS TIAXOG; 2€ TIOEG
EQAPOYEQ XpnoilorololvTal orjepa 06dveg Uikpou Tidyoug; T pénel va yivel
KON WoTe oL 006veg pIKpoU Tidxoug va apxioouv va xpnoylorolouvtal padikd yia
TNV KaTaokeur TNAEOPAoEWV;
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7. Na avtiototxioete ta ototkeia rmou gugavifovral oy aplotepr] OTAN (IBOTNTEQ) e

autd rou reptéxovral oty dekld oAn (eidog 086vNg):

(@ YynA\i avéhuon 1. CRT

(B) MeydAn Taximra 2. Nnuatik@v LCD
(Y) YWnAd contrast 3. LCD-TFT

(®) Meyd\n ywvia mapatenong 4. TMA\d&ouarog

Mapatripnon: e KABe ypauur) ™G aplotepri omMANg Mropel va avtioTtorouv
TEPLOOATEPES YPAUMES TNG eELAg OTHANG.

. Na ouprAnpwoete ta keva:

O1 08dveg UYPWV KPUOTAMNWY ATTATOUV ...cvvveeeeenenes loxU yla m Aettoupyia toug. To
PwG TEPVA arNd TO ECWTEPIKO TOUG OTAV OEV ..evueverurerrrerennenss Tdon ota dkpa Tou
KPUOTAAOU. 2NV TIEPITTWOon TwV WNUATIKWY KPUGTANWY 0 d&ovag Twv Hopiwv and
mv Tpwtn pEXPL T Oeltepn oplaky erupdvela OTPEPeTal Katd ... Ta
MEIOVEKTANATA TWV VNUATIKOV UYPWV KPUOTAMNWV eival 1 KO- .o
.............................. KAl 1 MIKEY] TIEPLOXT] TYWV..eieieencereceeneee. 1A TIPOPATJUOATA QUTA
QVTILETWTICOVTAL OTNV KATNYOPIA TWV ... UYPWV KPUOTANWV. 2€ auTtoug
0 d€ovag Twv Hopiwv oTpépeTal Katd ............... MéEpog Tng otpoprig yivetal e€artiag
TWV OTPWHATWY TIOAWAONG TTIOU avarttUoooVTal O ALEQT) EMAPT LIE TOV KPUOTANO Kal
KATAOKEUAZOVTAL ATO  .eevvvvevreeerceeeeeeeee e H KOUIOAN e
............................. TWV KPUOTAMNWY autwv elvat oAU andtoun ya pia Ty tdong
METAEU .......... KAl oo V. Erum\éov n ywvia mapatmpnong auEdvetat pe mmy
TIPOCONKIN  HOPIWV  eeeeeeeeeeeeeeereneeas evioewv. Aulnuéveq TIUEG TNG Ywviag
napampnong eivat anapaimreg étav ot 08évn XPnoylonoleltal 0 OUCKEUEQ

. Na erm\éEeTe Toug aplBoUq Twv anavroewy TIoU QvTIoTooUv o 0pBoug TPOToug

OUMM\APWONG TwV TIAPAKATW TpoTtdoewy (mbavdv ol opBEg TpoTdoelg va eival
neploodtepeg and Wia):
A. O108dveq maAuoypdpwv:
1. €0TIACOUV NAEKTPOUAYVITTIKA.
KATAVOAWVOUV EYAAN LoxU.
eival karaokeuaouéveg arod uypoug KQUGTAAOUG.
dev anartouv otabepr| TPoPodoaia.
. O10080veg uypwV KPUCTAN\WV:
€xouv onwodnnote UPnArj avdiuon.
€XO0UV OTIWOBNTOTE KPS TIAXOG.
€xouv onwaodnnote UYnAr aglorioia.
€xouv orwaodnrote UYPnA TaxUutnra Aettoupyiag.
. ZXETIKA e TIG 000vEG TIAAOUATOG:
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TEXNOAOTIA AIATAZEQN HAEKTPONIKHZ & MEAETH ZXEAIOY
C________________________________________________________________________________|

1. Aettoupyouv rdvta e eval\acodpevo pela.

2. A\ettoupyouv He T BoriBela ekkévwong agpiou.

3. Ta pixels kaBopiCovral and Tiq TOUEG OPLIOVTIWY KL KABETWV NAEKTPOD(wV.

4. uropei va €xouv UeyAdAeg dlaoTACELG.

Na mepiypdyete v apx) Aettoupyilag Twv Kupldtepwv TUMWY 0B0VWV UYPWY
KpUoTAMwV ot pia apdypapo To oAU EVTE OELPWV YLa TOV KABE TUTIO.

KNEOANWAIO

Huaywyika EEapripara loxuog

2komoi Kepalaiou:
Metd to mépag g didaokaAiag Tou kepalaiou o pabnmg Ba TpEmneL:

©® Na ava@EépeL TIG OIKOYEVELEG TwY BupioTop.

® Nayvwpilel ta Baoikd XapaKmPLOTIKA EYEDN TOUG.
® Na avapEpeL TG KUPLETEPEG XPIOELG TOUG.

® Na e&nyel Tig dlaPpOopPES OTIC EPAPLIOYES TOUG.

N—




