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HliEKrpopayvnIlKn
avpBar6rnra

H f/ACKTPO/JOYVf/TlKr; OU/JIJOTOTf/TO (electromagnetic
compatibility, EMC) eivOI tva Billa "au oTTooxoA£i, DAD KOI
OUXVOT£pa, 11] 810PIJxavia qA£KTpIKWV OUOK£UWV. ITO
TTapoKC1Tw ap8po 80 avaAuooupe T'1 o'1Pooia TOU 6pou KGI eo
oac; rrpoT£fvoU/J£ Auo£lC; Yla TIJV KOTOOKE:UIj
qA£KTPOPOYVI]TIKO OUp80TWV OUOK£UWV.

01 KOlvonKc, oorwie< ~T]lJloupyI']9l']KQV

YIO va 6oT]9l']oouv lTjV npoonogelQ ~TjIJIOUP

yio< 1J16< avolXn'" wpwnQIKlie; oyopO,. H
KOlVOllKT] OOl']y[o YlO lTlV TjJ...eKlpol.loYVTjllKT]
oupBal01TjlQ (EMC) OlpOpO oJ...ee; 1\< OUOKwe<
nou 0llPlOUPYoUV IlJ...eKlpopOYVT]llKO napom
lQ Ii enTjpe6~OVlat ano aUla. Ano lllv 1 10
vouopiou 1996. 01 KOlaaKeu6.01ple< elQlpiee;
nptnel va anooelKvUouv 6n lQ npolOVlQ 10l.K;
oUIl'PWVOOV pe TIlv KOlVOllKT] 00rw1a, 60av
CKpop6 TIlv IlJ...eKlpopayvlll(KT] OUIlBolOTIl1UA
n6 TIlv iOla I')llepolll']via, onOlO npolOV riev
lTjpei 10l.K; onOlloUllevou< opou, (Ylo. EMC
KOI 10 oUVOllll')), 90 onayopeUeTOi va ~lOlige·

lQl 011< xwpee; TIl, EOK. 01 eTOlplC, IJno
pouv one ol')llepo va en~eJ...Tj9OOv ano ou
IT]V ll')V K0100100ll· OlOV 10 npOlOv nJ...Tjpoi
ne; npOOloypollle< EMC, IJnopei va 61ale9d
oe 04< 1(, xwpe< ll'], EOK, a610lpOpWvla<
YlO 10Ue; vOlJou< nou emKpalOuv oe K6ge
Kp01D<;_ AU10 e~T]yei 10 ev6(mpcpov nou riei
xvel 11 BlOpl')xaVla TjJ...eKlplKwV QIJOKeuwv. 60av
OlpOpo lllv TjJ...eKlpolloYVI')l()(i'] ouIlBal61T]lQ.
To eupwnolKo lV01(loU10 lunonoiTJOll, CE
LENEC. K090pi~e( n< np061aypalllc<, nou
nptne( vo exel tva npolov. yU'l va nJ...T]pd
lOU<~ EMC. To Ivonloulo lunonoiTJOll"
oe oVligeoll lJe 10 eupwnO(KO OUIlBaUJ...lo. opi
~e( ovoJ...unKo n, lexvlKc< lle90oou< nou 90
XPl')011J0nOlll90uv, yu'l vo rilamOlwgei 6n 10
npolov nJ...I')pol TI, npoOloypalllCe;. 0 KalQ
oKeuooTI')e; Oev eivOl unoxpewllcvo, va OKO
J...ou9T)oe( ll'] 6100(Kaoia oxe~iaOll< KOi KOla
oKeuti" nou opi~elQ( one 10 IvonToulO TUno
noilloTK ru'l n< IJcyMe, eTOlpie<. 11 Tl')pl')Ol')
TWV KOVOVlOIJWV TIl< EOK eivOi. ouvI')9w<. 11
lIlTIlvOTep11 pt9060<;, YlO VO onoOei~ouv on
TO npolOVlO TOUe; eKnJ...I')poUv TI, npoun09t
oel<. OTOV Ill(i elOlpia KaTOoKeUo~e( TO npolO·
VTO TI')e; oKoJ...ou9WVlQe; ChOLK; TOUe; KOVOV(
0lJoU<: TUnonoil)011C;. Ilnopei vo un066J...el uneli
9uVIl 0tiJ...WOTl. onou 90 OVOrpCpCTOl, on lQ
elOll nou napOyel nJ...TlpoUv n< npOOloypalpCe;
TTle; EOK. Ano oUTti Til OI'JJ...WOTj, 01 uneu9uvee;
unl')peole, TWV KpaTWV - lJeJ...wv oullnepoivouv
6TI TO npolov nJ...Ilpei TOl.K; KOVOVlOllo(K; EMC.
IlI1'" nepimWOTj nou 11 oxeOiool') KOl I') KOTa
oKeuti TOU npOIOvTD<; Oev oKoJ...ougei lOU, Ka
VOVl0l.loU<: lunonoiTjOf)C; Tf)C; EOK. 0 KOTOOKeuo
on'" ti 11 elooywYlKIi eTOIpia nptnel va 00
oouv TO npolOV npo<; e~tToOll. 0 tA.eYXD<;
yiveTQI ano KOnO(O avoyvwplOl-ltvo !VonToU
TO (Competent body). no napOOelYlJa. OTl']
replJavia dva( 10 TUV. Yn6.pXel, 0lJw< KOI Tl
CVO(OIJC011 MOT]: 0 KaTOoKwaoTI'J< aKoJ...ougei,
cv ptpCI, lOUe; KOVOVlOllO~ Tile; EOK Kal TO
ove~OplT]TO IVOTlOOTO ovaJ...0lJB6vel TOV cJ...ey
XO lWV unoJ...oinwv npOOloypa(,jll.iJv. AU1!') I')
IJc906o<; e(j)QPIJ~CTOI. 0TIlv ncpimwoT] nou

O~f/yicC; KOI rrpo~/oypOrptc;

EMC

lpOpa ay090. onw<; YIO 10 nOlxvi~la, 10 epyo
J...eia. 10 101PlKO IJOOxeUIJOlO. n< nmOle< KQI
(j)UOlKO. YlO IT]V T]MKlpol.lOy'lT]llKI'] OUIJB010
IT]lO (S9/336/EEC). ria va yvwpl~el a K01O
vuhwn'l<;, on 10 npolOV nJ...T]pei 11< QU01T]PC,
KOlVOllKC< npo~laYPOlllC<. oxe~u'lolT]Ke cvo
el~(KO ollpa. H POPllll'] lOU 0lllJalo< CE
(Conformite' Europeenne) 1Il0iVelQl 010 aXil
1J0 1. To or;lJa CE ~eiXvel on 10 npolOV nJ...T]·
poi n< KOlvonKc, ool']yle" aJ...M riev e~aO(jlO

J...i~el TIl OWOTI'] J...elloupyio lOU. ElOl, pui KO
lIlentpa lJe 10 01'1110 CE pnopei va prlV eivOl
lKavl') va napaoKeUl'Jl;el KQ(jlt. oJ...M nA.T]pei nA.l')
pux; ne; KOIvonKte; nporiIOYpa<flte;. H KOlllenc
po IJ' aUla 10 oi']pa pnopei va nouA.l']9ei eJ...eu
gepo o· oJ...e< 11< xwpe< - IJcJ...l'] IT]< EOK.

Omv ~JI(] E:TClpia l'ilo8cT£1 tva npolOV

ala £~WU;PIK6, npcn£l va e~aO<j>OAiO(:1 6TI TO

npOlOV f:KnXnpWVE:l roul:; KOVOVIOI-\OUC:; nou

IOXUoUV OTT]\! l;tVT] xwpa. To 1957 oU016,8TjKE

11 EupwnolKT] 0lKOIIOl-\II1I1 KOIVOTT)TO (EOK),

1-1£ 0I1On6 TTl" £At;u8cpTl 0510KiVflOJl ayo8wv
0'16.1-1£00 am KpO.TT1 • lleAT]. AUTO l5ey OTJI-lOI.

VCI, anAW<;, KOTapyTjOTj TWV ouv6pwv Kal TWV

homwv ypao:pCIOKpOTIKWV 6Ia05IKaol~lV, a1lM
atamon KOIVWV KOVOVIOW~V. 600v olpOpO: T11V
a()(fl6J1Elo TWV OUOK£uWV. TrIll npom-aaia lOU
Ka1OVuhWlIi. lOU m:plB6AA.oVl<X;. KA.n. 01 OOT]
yie< 111< EOK nepleXouv 11< BaatKt< ananT]
O£,I< (Essential Requirements) nou nptnel va
nJ...l']poUv 01 oUOKeut<. 01 ooT]yie, ~ev ovo<pt
poV10l oe leXvlKt< J...emolJtple<. To wpwnat·
KO OUpBoUJ...lO eXel eKMoel ooT]yie< YlO ~IO·

58 E),CKTOP 2/94



yui TOY CA&yxo TOU npotOvtOl:; OnOIToUvTOI
&100W;; (OKpt6t<:)~. 0. 1I0v6v&<; runQ

nolT)OllC; Xwpi!;OVTOt OC Ttoocp&le; 1I0TTlyopi&e;.
Booor.ol Kov6v&e; nmonatT)OllC; (BaSIC Stand
ards), y&vum{ KO'I6v&e; runonoll"}Clllc; (GenerIC

Standards), KOVOV&e; Tooonoll"}Clllc; KOTO KOTTl

yopio npcllOvTwV (Product FamIly Standards)
Kat Kov6vce; Tunonoll)ClT'l<; KOTa npolOv (Dedi
cated Products Standards). Onw<; clvat (j>UOl

KO. Ol 6oouIoi Kov6v&<; TunonoiT)OllC; KaALimouv
lJ&yMo n;\';l:Jo<; npotovTwv, &VW 01 KOVOV&<;
runonoil')Ol'l(; KOTa nPOlov On&u8UvOVTOI 0&

n&pIOptQlJtvo apt8po nPOlOvTwv. ITouc; y&Vl
KOO<; Kav6vt<; Tlmonoll)Ol'lC; OlNOVT~ TOU<;
KOVOVlOlJOUl;; EMC, nou &:'0' IlT10jXlliv va £VTa
X60liv (CIK6Il0) Of. KanOio ouyK£KPlIltVTl 1I0TTl
yopio nPOlOvTwv. na nap6OClYllo, 0 1I0VOYI
0Il~ EN50081-1 K08opi~1 TO 6plO £KnO\Jm;<;
ll;\&KTpolloVvrrnKI')e; OKTlVo8o;\loe;. TWV ou
OK£uWV nou AClTOUPVoUV OTC an{Tlo Kat Tpo
<poooToWTaI ana TO lilKTUO 230 V. MCTO~Li

TWV o.v.wv, OVcxptp&TOI OTI KOBE: TlM:KTPOVlK';
Ol.IClKtuTl E:Uyxou, nou .\&noupy&i IJ.& ouxv6
1T1TO XPQVIO\JoU Il&Ya>.UT&pll one 9 KHz (lir}h.
OM TO K~OTO Il& IllKpo£ru#Pyexnt1:;),
nptrt&1 va 0006;\1'\&:( Of. acyxo. H ~YIOTTl

TqJ'; TOU f1A&IITPlKoU ndiiou, onw<; tX&! K090
PlOlt( ana TJ1V EOK, tivm: 30 dB llV/m, OTTlV
ntplOX'; OUXVOT';TWV 30...230 MHz KOI 37 dB

IlV/m 0111'0' ncploxl') 230... 1000 MHz. H IlC
TPt)CI11 vlvCTm ana on6oTOOT] 10 IltTPWV. ETm,
&E;C1Oq:lQAll;CTat on TO po61<xpwvo Kat 01 TTl
Aoop6ocl<;, nou ;\cIToupYoW KOVTO 0' OlITt,
n<;~, &:'0' eo nopr.voxAOUvTOI (noALi)
one nopoono. ITO oxrlIJO 2 <paivtTOI ~.1l0 ru-
mKTl &OToE;r) yui TTl ~TPI)Oll Tr)<; J1;\£KTpopo
VVIlTlKfl!;; OKTlvo6oMa<; Ana TOY nopclI1ovw

I\OVOVIO\JO U;atpoUvyOI at OlKlClKte; OUOKW£"
01 ;\OIJnTrlpt:, q>9oplOlloU Kat 01 OUQI(wb;; tV
600uvvtvOflOll<;. nou tmKOlvwvOOv Iltow TWV
KOAWliiwv TOU lilKTUoU 230 V. 01 OIKloKte; ou
OKtut<; unOKoUouv OTOV KOVOVlOIlO EN55014,

cvw 01 ;\0llnnlpt:<; q>9oPlCJPoU OvT')KOUV 0& lila
q>OptTlKl') I\OTTlYop(o npotOVTWV. no TIe; 00

ClKtute; £v6oouvvt:v6Jla1'lc;;; IOXUcI 0 I\OVOVIO\JOc;;;
EN50065. I' 0UT6v K~OVTOI. TO 6pl0 EM<::
1101 01. npolitaypocptc;; £nlKOtvwvla<; (OUXVOUl
Ttc; 1\01 lOJ(U<;). ITTlv I\QTTlyopio runonoil"}Clllc;
KOT6 npolo..., tl\T~ one Tl, npOOloypaqlte;

rY-tI\TPOIlOVVTlTlI\fl!;; OUIl60ToTllTO<;, 1\090pil;0
VTOl 01 OUV9l')KC" KOTW ano Tl<; ono(&<; eo
;\&ITOUpyci II OUOK&UI'). 01 KaVOVIOIlO{ Tuno
noiT)OllC; KOTO TlpOlOV, txouv nfXl60lilCJPa ana
Toue; ytVlKOO<; KaVOYIOj.loU<;. ITTlV ntpimWOll

TWV opiwv TTl<; ry.&KTPO\JOVVllTlKfl!;; OKTlvo6o
Aloe;;, ouT6 6tv noi~1 al'JIOVTlKO p6Ao, Koivo

TQI.110 anon:.\&i 0K~ EN60555-2, nou
OO)(O'\&(TOt IJ.& TTJV T1OIOTTlTO Tr)<; TOOrr<;; TOU
liulTUou 230 V 0 KQVOVIQl.lOc;;; 8tT£1 Opto OTTlv

nopoywYT'I opIJOYlXWV OUXVOTrlTWV 010 liiKTUO,
H lillllioupyio apllovlKWV npoKo;\ciTOl KOTa Til
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liltA&uofl TTl<; TOort<; on6 Illl Y~IKO I\UKAW
1l0To. AuT6 0lp0p6 Mo TO KUKAWJJOTO ovop
9wTWv. I£ OVTi9rorl1J.& TO nAi)9oc; TWV I\OVQ
Vt~V IlOU OO)(o;\OIivTOt ~ TTl liT)J1oupyia
nopooiTwv, /Xv ooapxouv noAAoll\ovovl~oi

TunonoiT)OllC; npolOVTWV, nou va Ka8opil;ouv

TTlv tUOlo9T)oia TWV Ol..lOKeuWv 010 n0p6oiTo.
ITO EltIlOTO 9wpaKlOl')<;; TWV OIJOp(tuWv ono
CE;wTtpIKte; nop&Il60M<;. ovao:ptpnol 0 VtVI'
KO<: KOVOVlOj.lO<: Tunono(llOl1<; EN50082·1.

NOplKrj Kal T£XVOOIKOVOPIKrj

OKOmQ
Ot npOOtoypolpt, ylli TTlv EMC IXv

0<p0p0Uv ~6vo TOU<; oxtlilOll'Tie; KCK TOU<; Tt
XVlKotK;;, oM.o KOI TO VOlllKO I TCl(VOOlKOVQI.lI
KO KAIIlOI\IO Tl)<; tTOlpioc;. TllV tu9tivTl YIO TJ1V
TI')P"IOll TWV KOVOVIOj.lWV EMC (jltPVCI II tTOl
pia nou Ola9tTtl TO npalOV 0TTlV ayopa KOI 0
)(PT')oTT)<; TOU npolOVTo<;. H 0611yia TTle; EOK
tXtl aVTununo 010'0' KaTOOK£UOOn'! KOI OTO
XPT')oTTl TOU npot6vToc;;;. H OlMJnw9uv6TTlTO

TOU XPfton1 nl:ptopil;£Tw OTTlV 11'lP11o'l TWV
06I'JYtWV .\&iTOUPyioc;;, nou BtT&! 0 KOlQOK£UQ

CJT1k- OTav &omOlw9f;i (Il£TO one £nav~

TOOTl I') lilKooT\tUl on6cpocTl'J) on tva npolOv

o:ptpvCI tatpaAlltvo TO orilla EC, 0 l\aTOClKtUO
on'!<; eo KAt'}9ti va liWocl tE;'lY"tocle;. To npolov
nptntl '0'0 onooup9cl ana "11v ayopa Kal m
eavov, va KOTa6A118oUv ancX,lllll<l>ocI<;. 01 npo

Olaypo(jlt, EMC oQlOPOliv IUO 0;\6K;\I1Pll 01l0
00 £16IKOn'!TWV. no va 6p&ed ilia lKovonolll

TIKI') AUorj 010 np66AIlIJO Tr)<; Il&lWOT)<; TWV
nopooiTwv, nptflCl '0'0 ouvt:pYOOToUv noAM

OT~ 0TT1V £Totpia. ITO OXr'Jto 3 lpOiVtTOt II
KaTOVQl.lI1 XP6vou 1\01 ~66wv OTle; 6t6q)op£,
qx'Jocl<; tE;t.'A!E;ll<; tvOc;; npotOvTOC;;, YlO TTlV tni-

2

l:1I111Kl I. AU10 10 IIC1lllV,Ol hCI to 01111(] CEo
AUl6 OlllJUIVtl, 611 pno[)£i vu nou1mBd rlltUf!qK]
0' 611t~ 1I~ lIWp[~ ln~ EOK.

~·I]
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u.euecPIl 8torl OTO KOUlI civot, ot.M')6w<;, Tl
XEtpOT&P'1 9torI ylli TIlV TonoetTftOl1 TOU 'PiA
Tpou. Eva Ao9o<; CY'lOTOOTl'lItVO lpiATpo 6£v
90 onOlptp&t nott to onoTcAtopOlO nou RE

pttJtvoulJc. H OVCUfX:Oll XWpou YIO T'l" Tono
etTT1Ol1 TWV KoAw&otOtVIWV. lJioo OTO KOUri
TTK: ClUOKcurk, "ptnci va yivcl an6 KanOiov
IJTlXovIK6 nOlI tXCI YVWocI<; ylipw ono TI<;
njX)6loypolpte; EMC. To i610 IOX,UCI Ylo TTj &t
AWOll KoAw6iwv tpo<poOOo(o<; KOI &Atvxou,
ono 1.1'1 BwpaKIOIltvo TPtipOTO TOO KooTlOli
TtT010 1(0AWOlO nptn&1 VO 6wpcu<:IOToUV.

TUI

10 KOO.oo;;, or UUUO["JlH"" p£ 10V XllOVO (limo III
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tXlilJ() 3. H u\pnun UnV nflOl)Ioyr>o"";'v EMC KOI

6,obIKOQIO II(JPOyw\'t\~l

A~l TO KUlV.WlJQ. To jJ£to.UIK6 KOUTi
neptopi~1 TIlV unClf-inT') TI)<; I)AEln~OVV'lTl
KI)<; avtlvo6oAlo<; To jJ£TaAAIKO KOUtui npt
n&1 npWTO va o.NClPlJoAoyr,9oW KCX KOTomv
va 6a<pTOIN ('" va ovOOtw8oUv, O1Tlv m:pimw
OIl OAoUJ.llvtVIWV ItOtmWv) Av 01 &mqKivcl£<;
TOU KOUTloU 6oqlotiv KOI I.ll:TO 610w90tN, ocv
90 eqKtmOVTOI oywylpo IJr.T~U TOtJC.;. To K()IJ+
Ti nUl va oupncpllplpcTnl 00 BwptiKlOfl 1101
IJ(;TOTptneTOI oc n'lY'i nopooiTwv. OpI01JtVO
np06AJWoTo I)ACKTPOIlOVV'lTlKJ)<; OKTlvo6oAio<;
O<pf:(AOVTOl OTTl atOll nou tonoeCTclTOl to
tp(ATpo IT}<; TOeIl'll; TOU OIKTUou MI6 TUxolo

MfJXOVIKr) KOTOOK£UIj
To O)(c&OOTIK6 TIJl'l,lO nptrn:1 VQ Bpi

O!<&TOI oc OTCVTj ouvcpyooio IJC TO TlJtilJO
ouvoplJoA6Yf'lOl)<;. AKoAou9otN I.l£PIKO napa·
OtiYI.lOTO. nou ocixvouv n600 O'lIJOVTIKti Eivol
Tl KoA" ouvop\loA6'(llOll Til<; OOOKtuT)<;. OTOV
nEptOpl.QIJO TI")<; r.Kno~n"<; 1<01 A1'\4I1'}(; nopoo(
TWV. Ac; ~K\VT'joou~C IJC TO I(OUT!. nou 90 <I"-

n:tR;Tl TWV oroxwv TI'}(; l)AonpolJoyvlJTlI<'l<;
OUIJ6aTOTI')TO<;. A4>xlKo., 11 £nITC~I') TWV OTO
XWV EMC olflOP6 onotW:lOTlKa Tl(; lSIOlKTlTIKb;
unrJXOlCe; TTj( ETOlpl~. Mia tpwvo ayopO<;
IJnopd va 6Woc1 onCJvnlorl OTO tpWTTpl, l1Olb;
OVOI 01 npo6loypoipt<; EMC nou OlpOpClUv 10

npOIOVTO nou nopoycl ('" npoTi&lOl va no
piryo.) Tl &lOIpiO E10l. 90 DVQt 6uvaTOY va

uo8cTl'f9&i Tl KnAtiT&P'1 Otl(ovqJlK'" noAillK"',
Via Trlv nopaywY'i npow.lvTwv nou eo nATl
poUv lie; npo6IQypalpt<; EM<;. IE Ka& ~ya

ATl CtOlpiO nptnci va lmOpX&1 tvo<; unw6u

Yo<; Yla 9t:lJota EMC. nou eo anooxoAr.ITOIIJC
TTJv n')prJarj tWV nptX)IOYpotpf.llV I)Ar.KlpolJO

yvTJTlK'l<; oulJ60t6tTlTO<;. 0 1010<; eo ovaAOIJ
66VEI TIlv opyavWOll OqIlVOpiWV, yU] TIlV IJ&
TEKno(oclJQl'] TWV unaAA!')Awv OTO 9qJOTo EMC

H OUOTI1PT') TTJPIlOIl TWV njX)6loypoq>Wv EMC,
IJnopd va 6ollartoCI OTl<; llwA!'toCI<; TWV oyo
Elwv. Mia cTmplo nou Olo</lTlIJI~CI OTI TO npol6
VTO TI")<; nop6:youv Alyotcpo nop6:olTo on6

600 Ko60p(~&1 Tl KOlVOTlK'" oorW(O, nAOOVUTEi
tVOVTl TOU OVTaywvIO\loU, ITO O)(TJIlO 4 qK1(

VOVTal 01 ~6&<; nou AOIJ60vouv IJtpo<; OTO
Elq.to EMC I TIl ouvtXClO TOU 6p6pou 90 ovo
~c OTI<; ~ooc<; nou OVOI OTU~CIWlJt

V&<; IJC OOT&ptOKO.

EmAoyt! £{OpTf1!JtiTWV
H cmAoYTl KOI ayapa twv U;opTT'f.lO·

TWV tXCI C"'~ OTl<; npoOtoypacptc; EMe.
To TI.n;Po npojJJ1Elt;lwv TTj( &TOlpiO<; nptnci
va civOl cVT)pcpo ylO TO ElEIJO EMC, 6tov tp..
X&TOl oc &nOlp'" IJC tOtJC.; npt:llJJ)9t:uTte;. Av 0
O)(EOIOOTl"K TOU rtpotOVTCI<; OO()(POOIOCI, (A04J
6t'Novto<; un6tjJlv TIC; npo&oypo<pte; EMC), va
xPfIOllJOnoll'lo£1 tva oAOOllpUllJtvo LS-TIL.
TO TIJI)IJO npolJIl9£lI~v npent:l va yvwpi~ct OTI
11 OVTlKOTOOTOor) TOU one KonOIO 6.\Ao Tlino
(nx HeT), IJnopc( va O~J)oCI trW &KnQlJnl)
nopoolTwv Av OTT) atOll eva<; OAOKAIJPWpt·
YOU LS·TIL TOnOaeTT)OOUpe TO (TOXUT&po)
Her. I') Unol.tnTJ nOpoo\Twv 80 otR;.,aci KOTa
TO OUVT&M:Onl 3. Ana ooTO TO nap60CIYlJO

IJnopotJf.l& va 60tJIJE n600 OIlIJOVTIKti civol '1
KaAI'I ouvcpyoo(o KOI cnlKOIVWVIO oVclpooo 010
&Iitpopa TI.II;POTO TTj( CTO!piOl;:. To (1'J6tK01)
6iooypo ono OOT6 TO nopOOCIYIJO dvol; nOTt

IJTj O)(COI6(&TC KUKAlL'f.IOTO pc IJEyoAUT&po
Wpoc; OU)(VOttlTWV. 000 600 ciVOI onoAUtW<;
OVayKoio.
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coupling
source ~

emitting susceptible

EM energy ~ devIce

path

noon."

EMC Kal EMI

EMC dVat TO XOpoKTTjplO1IKO Iluie; OUOKcu!ie; va '\'£ITOUpyci lKovonOlT]1IKO DC tvav

'lA£KTPO~OYVT]TlKO XWpo. xwpie; va cKntllncl uncpBo'\'IKte; noOOTTjT£e; T]'\'CKTpolla-

'(VTlTIKlie; OK1I...060,\,ioe;. Mc anM Myla, 01 'l'\'CKTpoVlKte; oUOKcute; 6c... nptnCI va

6'lIlIOUpyoLiv 10XUpa napaOlTa. oUTC va cnTlPC6~OVT(1lana aUTO, ITO oxTi~a qJaivcTOI

n~ 6TllllOupydTOI TO np66A'llla TTle; Tl'\'cKTpo~ayvTlTlKr')e; nap£1l60A!ie; (EMI). H EMI

6cv dvOi TO nopoOlTlKO Ollila (Oyy'\'IKO disturbance). ITT]V np6.~T], II '\'ClTOUpyio 111Oe;

OUoK£Urj<; Ilnopci vo napcvoX>"TlBci ana noMte; nT]yte; napooiTWV. Ti ~IO n'lY!') napo-

oiTWV ~nopd va 6T]llloupyr,oCI np06>"r')llota oc no'\'Me; ouoKcute;. 01 Tpcie; napayo-

VTCe; TOU axli~OTO<:; (nT]YTi napooiTwV, Iltoo 6106oo11e; Kat OUOKCUi) nau napcvoXAci-

TOI) ouvaVTWTOI 0' Mce; TIe; nCpLnTwaCIe;. Av c~a'\'clqJed tvae; ana TOll<; TpCle; napa-

yovtCe;. MVCTOI TO np66'\'111l0 TW'" napooiTwV. To ~too 61aOOaI1e; ~nopci va ciVOl

tvae; aywy6<;. tva 61T]ACKTpIKO, 0 otpoe; !i to KCVO. ITTlV np6.~I1, T] oLi~cU~11 yiVCTOlIlC

aywYI~OTTjTO KOI IlC aKTlvo6o,\,{o.

To qA£KTpOVIKO KUKAwpo
H T~PT]OT] TW'" npOOloypOqJW'" EMC

onom:i TT] oo"'TO"'IO~E"'T] npoon09ClO no>..>..w...

o...9pWnw.... TT]'" Kupi~, o~we;, cueLivT] EXCI TO

T~!i~a OXdHaOT]<;. To npolO'" nptnci vo '\'Cl

TOupyd Ou)(JTO Km "'0 n'\'T]poi TIe; npOOlOypa

qJte; llA£KTpoIlOYVllTlK!ie; OU~6OTOTIlTae;. 01

OX£6100Tte; nptn£l ...0 C"'llllCpwSoUV Yla TIe;

npOOlOypmpte; EMC Kat "'0 omxpooloou... nwe;
ea TIe; u'\'onOlllOOU'" OTTj'" npO~ll. ITTj oo...t

XClO. nptn£1 "'0 oU"'TCi~ou... t ...o TCXVIKO CYX£l

ph~ito, nou eO ou~60u'\'cliovTm KOeC q>OpO nou

ea ~CKl"'oLiv TT] oxc6ioOll cv6<; KUK'\'w~aTO<;.

Ta cKnm6cu1IKO 16pUI10TO 61000KOUV CMXl

O1a np6.woTO yLipw ana TOU<; Tp6noue; nc

PIOPIO~oLi TTl<: 1l'\'£KTpoIlOyvT]TlKTie; aKTlv08o

'\'lae;. 01 n£plooOTCPOI 'l'\'CKTpoVIKOl. nou OOXo

,\,oLivTm ~£ TT] oxc6100ll KUK'\'WIlOTWV, txouv

KaMe; e£WpT]TlKte; yvwaCle;. aA.M 6cv yvwpl

~ouv nwe; va TIe; CQl<lp~6oou ... OT'lV npa~'l- Mc

aUTO TO et~o eo 0OXOAllSoU~C OTO 6cuTCpo

Iltpoc; TOU apepou. 0 Oxc6100T!ie; 6cv apKd

va YVWpi~£l nwe; eo 0XC6100£l TO KLiK'\'w~a

YIO va A£lTOUpyi)ocl IlC TT]'" "npWT'l". EKT6<;

ana 1Ie; 600lKte; opxte; OXc6100T]<;. nou civm

nMov YVw01te; o' OAaue;. nptncl va 6waci

npooox!i oc (Ql<lIVO~CVLKO)6cuTcpcuavTat npo

6AJ'lllom I' oun] ooyKOTOMyo"'TOI 'l ulj.!T]AJ'1

cKnollnTi nopoolTw", KOI T] Cuoloe'loio TOU

KUK'\'WIlOTOe; OTT]'" C~WTCPIK!i 'l,\,cKTpollayv'l

1IKIi OK1Iv080,\[0. riO va ncploplO1oLiv 01 Tpo

nonOllio£le; OTO TC'\'IKO KUK'\'w~a (Kat 1l0~1 ~'

aUTte; TO KOOl:oc; KOTOOKcuTie;). 0 oxc6Iacn!ie;

nptm:1 va npoBMlj.!CI TO TUXOV npoB'\'!iIlOTa

ano nop6.atTO Kat va TO c~O'\'Cilj.!CI, nplv OKO

~O TO KUKAWlla ooVOP~OAOY'lec[ yui t,\,cyxo.

OTOV lj.!6X"'OUIlC Ylo nT]yte; napaolTwv, npt-

nCI va oK£qJT6Il001C ·'ova'\'oYIKa". Tc'\'clwe;

o~IY!') ljJTJ<PIOKO KUK'\'wIlOTO 6cv unoPXouv.

no nop6.6clWo, KoBc KO'\'AT]OT] OC XaAKO (au

~ncplAo~6a",0Iltvwv TW... 6lo6po~wv one;

n'\'aKtTce;) c~Ql<l ...i~cI cnaywy!') 1 nH/mm. rio

TOV ncploplo~O TWV nopaoiTwv Kal TTl ~ciw

aT] TTle; £uoloBT]oiae; TOU KUKAw~aTO<:; oc c~w,

TCplKO aiTlO, Il£TOXClPl~O~OOTC np60BcTo

C~opT!')~aTa.AUTO 6c... c~unT]pcToLiv TIe; Acl

TOUpYIKte; O"'OyKce; TOU KUK'\'W~OTOe;. nap6.

1l0"'0 6oT]eou... OTT]'" T!iPTlOll twv Ka",ovlo~WV

EMC. H axc61aOTl TT]e; n'\'aKtwe; KOI T] BtOTl

TWV £~apTTjIlCITW'" oTO KOUTi Ilnopci va cnT]

PCOOOUV TTl'" CKno~n!') nopaoiTw.... MCpIKte;

o:popte;, Ilnopci va civOI OIKO...OIlIKO OUllqJtpou

aa T] XP!')OT] nAoKtToe; 6In'\'!')e; 6!j.ITle; (liC Bwpo

Klo~t"'T] TT]V KCITW n'\'cupo), ana TTlV oyopa

TWV £~apTT]~OTWV. nou onOl1oUVTOI YIO TOV

n£ploplO~O TT]e; T]ACKTPO~OYVT]1IKr,e; OKTlvo6o

'\'Iae;.

rB-a~'llaDm1=====================~
MuaTpontae; Toalle; ana SV at +j-9V. nO va KCW01loTCi ilia ou...cx!')e; TOOll

anGlTdTat Evoe; "T]'\'CKTpoVIKOe; KCPIlO1l0TTle;". H

t ...Ola "K£PIlOTloTe;" npotpXCTOI ana TTl'" cnoX!')

noll XPllOlllonOlouvTav, YIO TTlV KaTaOKCu!') twv

pa610qJwvwv TW'" aUTOKlvr,TW... Koi YCVlKWe; TW'"

KI"'T]TWV KIVT]H~'" nOlln06cKTwv ~C Auxvice; (nc

pinau oniv apXTl Trle; 6CKOCTioe; ToLi 60). TOTC

T£llaXl~6tov ~ ooV£XTlHi.oT] IlC 660T] TO 6",0Iy

Ila Kat TO KAdOl~O c"'6<; T]'\'CKTpo",OIIOU. TC>"IKO

XPllOlIlOnOlTle'lKC t ...ae; PCTO,\,6KT'le; Ylo Tliv a'\'

Aay!i 1Ile; nOAlKoTT]Tae; ToU pculiaTOC; plOe; nT)

y!ie; (~nOTapia) ~EOW TOO nT]viou KCPPOT10pOO.

M£ aUTov TOV TpOno Ilnopooo£ Kavcie; "'0 cm

TUX£1 T!iV nopaywyr, no'\'~wv c...a'\''\'ooollt... OU

PCUIlOToc; '\'a~Oo",ovTOe; 06... Iltoo KCPliOTlO~oU

TO npwTCUWV n'lvio c"'6<; IlCToaxT]~aTlO1r,_ To

6cuT£pcLiov nT]vio avc,\6~60 ...£ Tliv a...opewoT)

T!ie; TOOlle;, noo £XPT]OI~onOl£iTO yla Tliv >"£1

Toupy{a TWV AUXVIWV. 0 ~cTaTpontoe; TOOT]e;

noll n£plyp6.qJ£Tm coo 6ooi~cTmaniv l61a apxr'),

TOUAOXIOTO... 660... oo:popo. OTOV K£P~01loIl6 Tlie;

t:" OJ--1:---'+
ITa qA£KTpOVIKO KUKAwpOTO XpqOlpOTTOI£iTOI OUxva
Tporpo300io 1'£ OUJ1J1£TPIKt<; TOO£I<;. It OUTO TO op8po 80
TTOpOUOIOOOUp£ TO pIKp6 KUKAwpo svae;- p£rorpoTTto pTTop£i
OTTO pia ouvsxrj TCl0q 3 £we;- SV va nopay£1 +j-9V. To
KUKAwpo txsi psy6Ao £v6Io<ptpov. £TT£16rj PTTOPOUPS VO
Tpocp060Tfjooup£ oAoue;- oX£66v TOUe;- TUTTOUe;- r£A£oTIKWV
OTTO pIa pTToropio TWV 4.SV.
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Mtpo~ 2. Ana T~ fJEwpia ornv npa~~

~TO ttp taro pepor; aoxoA'18tjKOP£ P € TOUr; KOVOVIOPOrJC; KOI TIC;

osnvte« Tq~ EOK, nou oXni(OVTOI /1E TqV qAEKTp0/10yVqTlKIj
OU/1IJOTOTqTO (EMe). LTO ripfJpo "OU oKoAoufJE;' fJo iJOU/1E TI~

e r1lrrTlAJO£IC; TWV napottavco OT17V npa{q.

".
....m .•. ,.

".".
tuxv6tnm (He) --+

pOTO

Val 11 enoywYlllti ooun epupopu ( 1 I-lHlm) nou
nopouolO~f:l 0 aywy&; Yf:iwOllo;; TOU blIlTUoU.
AUTO OT]I-lOiVf:I, on Of:V OPllei VO yf:lwaoup e TO

peTaMlllo 1I0uTi TT]o;; OUOKWr')o;; . YlO vc ecce
«Ioouue n>.r')pwo;; TO IIUK>'WlJa ana TO ncpco
TO ! TT] OUXVOTT')TO TWV 10 MHz, TO OT]1lf: io
nou OUVi5t£TOl T') y f:iwoT] 11f: HI OUOIIWr'). no
poUOlo~el ouv9 f:TrJ oVTioTOOT] 63 O. ! TO OXr') 
110 1. rpotverm II I-lf:T060>.ti TTjo;; oUVS£Tl]o;; ovn
OTOOT]o;; OlOUo;; 1l>'f:IITpoAunlloUO;; 1I0l «epour
KOUo;; nUKvwTto;;. nvdxovo ue TTl OUXVOTT]TO
!TO 10 KHz, T') oupn epupopn TOU 1]>'f:K Tpo>'U
TIKOU nUllvwTti SUl1i~f:l neoioocreoc ennvcovr
110. ncoc xwpT]nllo ccono. AuTti T] ocurtcor
lpOpO rtpene t vn >'llqJSei unoumv IIOTO rqv
onoou~w~T] TT]o;; T6.o11o;; Tpo<.pooooioo;; one n o;;
ulfIT]Mo;; OUXVOTT'jTeo;;. To noccncvc IOXUOUV
T600 YlO TO OVO>'Oylll6.. 600 1I0l y l6. TO lfIlltplO·

110 f:~apTti l-l0TO.

3. No urroAoyl{E:T£ rrOV10T£ TO p£u·

.EX111lO 1. H ouvArTn ov,; "",on tiuo llUK V"'{(~ V.

"" ou vopulOn Ill' Tn OI'XVOm[(} _ II KUllIl u},n ial
UVllfl101X "; o' tvuu n},nnpoi\\lI IK'; 2200 I'F, >:vw
n (b) 0' tvuv KI:(>UllIKO llUK V" " ri 470 nF.

Evoo;; 1I>'£IOl&; Bp6yX~ unccervc omp
pccrcr one peuuc. 0110110 Kl OTOV Of:V elvur
(qJOlVOI-lf:VlKO, TOU>.oXlOTOV) OUvOf:Of:l-ltvoo;; 11f:
IllO nT]Y!') TOOT]o;; . Evoc Bp6yxoo;; . nou BpioKe·
TO! peoo Of: eve IlcToB>'T]TO l-\0yv11nK6 ncbro.
OlOpt£TO! one Pf:UIlO nl-ltio;; I.. - 1{R x d4>{d1.

Av ncocpsoxcope OTO 6p6yX o t va 60>'TOIlf: 
TpO, eo Ooupe TT] eexovc TOU opvcvou VO
KlVeiTOl, ! TT]V Tll-\r') rtou of:iXVf:l TO 60ATOI-lf: 

TpO ocuncorxouaovctm T] TOOT]. nou b111-110UP'
vcrror f:~' enoywYtio;;, ana TO Ko>.Wl'ilO I1£TPT]
0T]0;; TOU oPy6vou, To nopunovco f:~T]YoU v TTjV

oOUVOllio 1100;;, VO eccoue Xf:lpomooTt o;; , rurto
nomuevec >'UOf:lo;; , vro 10 npoaxnuorc T)>.£:

KTP0l-loYVllTl IIWV nooeusoxov (EMI). rio vc
ovcxuoouuc 608uTf:Po TOV ope "OlOlpOPO Ou
V0I11IlOO·, noenc, vc OOOIJC n oUI-\601vel uc TO
l'ilo.tpOPO Pf:UI-I0TO nou OloppCOUV TO KUK>'WI-lO,
a Scurcpoc VOI-\Oo;; TOU Maxwell 10XUf:l Yla
exec rtc OUXVOTTjTf:o;; nou ctvc r OIOlpOPf:o;; TOU
I-\IlOeVOO;; 11m cvtxpepet. on TO T]Af:IITPI1l6 Ou
VOplllO ovoucoo O£ ouo 01111f:10C~oPTOTOl uno
TO I1tiKOO;; TOU ueoou (nx_TOU Ko>.woiou). OTO
onoio f:qJ appO~f:Tm TO ll >'f:KTPlKO ncoto. a
yvwonjo;; zeoreocc «cvovoc TOU Kirchhoff (TO
6.8pOl0I-l0 TWV TOOf:WV, WO;; rtpcc TTj yeiWOT],
eiVOl teo 11f: 1-IT]i5tv), £ivO! urd unoncpirrnoon
TOU Y£VlKOTf:POU vopou TOU Maxwell (TO 08pol 
cue TWV TQOf:WV, Wo;; npoo;; TT') yeiwOl] . looUTOI

1 '"
II·I I~~~=~!=~ll=lUI , ( i ::;::-..;v.;=l~:/.: I

T'D_'

OKp!6ti cvrtvcccc TT]o;; npaYllou lIOTTjTOo;;. OTOV
ncprvpucouue t va f:~6.PTT]110 (11f: uro e~loWOT] .

ti o' tva np6YPol-ll-lo nccoopotcnoncj. noener
va Ci1100Tf: 0llpl6f: io;; KOl vn >'01-l60voul-lf: uno 
qinv 0>'£ 0;; nc mecvcc nopOI1CTPOUO;; (nx. enc
YWYlllf) 1101 XWPllnKti oupnspupopu). KUK>'w
I1OTO. nou qJOiVf:TOI vn xcrrouovoov OWOTO OTO
XOpTI (ti crnv 080vT] TOU uno>'oYloTti l , nopou
OIO~OUV npoB>.ti l-l0TO orqv npo~l] . Av oronr
OTWOOUlif: OTI 01 I1t8000 nou ceoxcoenocue
YlO rnv f:niTCU~1l Tl]o;; EMC, oev ec ecov TO
er neounr« OnOTf:M0I-lOTO, nocnc r vn ertcve
~f:TOOOUI-l£ rqv cuomorto TWV uovtexcv I-l0o;;-

2. H ouprr£pllpopa TWV £~apTf1pdT WV

rrptrr£1 va E:~E: Ta{E:Tal D£ DuvdpTf10f/ p£ rf/

OuxvOrf/ra.
! Tllv npO~Il, OUTOo;; 0 1I0VOVOo;; IOXU£1

YlO TT]V nf:ploxr') OUXVOTtiTWV l1eTo~u 0 Hz Km
12 GHz_ no nop6i:i f:!WO. tvoo;; omo~£uK Tllo;;

I-lf:TOTptnf:! TO f:voMoooOl1evo otillOTa Of: Ola
qJ0PlKO_ H OUl-lnf:pllpOpo. oun; £~OPTOTOI ano

Til ouxvOTllTO KO! I-lnopei va 0111-l10UPYtiOf:l
np oB>.til-loro EMG. Evo o.Mo nop6i:iclWo f:i-

EMC KOI KOVOVe«; oxe3iaolJ«;
, . H oXE:6faoq rrptrrc/ va 8aof{ £Tal

OE: OKpI8t'j po vTtAa.
To \loVTCAo nau XPT]OI\lOnOIOUVTCl OTO

OT6i:iIO TT]o;; oxetiiooT]O;;, npcnel va ono Tf;>'oUv

Hhewroopavvntua:
ovpiknottua

H KOTOOKf:Ut') ~la" OUOK£UJi, . nou eo

nxr cer n, "po~iloypmp£t; EMC, ~eK l va uno
HI oxeOino'l 10UTjA<:K1POVlKOU ucpouc, ruao
vto:: nTwto:: l1),(;KTpol-l0yv'lllKIlC; OKlwo6o'\[ac;

IIQl TuX6v eoo.oenorec TaU KUKlIwl-\oTOO:: 010

nccoorc. noencr va £~o},£l(jl8ouv OTC nporru
Ot6.0 IQ TTIO:: KOTaOKWTi". 000 oovorcoc avo
KOhllll)QUIl£ TO MElo" 1600 ncoroocreoo XP6
vc IIQl Xpr'uw 80 XP£IOOToUll£ vm va TO OtOP

ecocoue. H nhll8wpo TWV KUKAWI-UlTWV, or

I5IQ<+XIp-snKtc; OUV8t')K£, h£ltOUpyioc: Kat 01 (Olal
rc oec oncrmocrc rtou eXOUI-IC one KoSe II:!.!
KhWI-I0, crtcrrouv 1£" ClO YVWOT] TWV aeoonn
KWV IIQl npOKllKWV l-u:80bwv yHi rnv cniH:u~1l

t w V OTOXWV EMC. AKOAouSoUv, cv ouvTo\lio.
01 600lKOT!:pOI Kovoveo;; oxetiioOT]O;; IIUKAw\lo

TWV.
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I:~ li lla 3. To KOKII"'II<I uw 'l,n'l' "IK<lU m IlU VI''' lli OlU(,(,{nUl tIIH; O" ;'I'''(KI (,,:UflUlU. II ' '' ' I (Ul ll Kri

fi u.ilul;;n q>aivflOI UIIl 1pl,' l<lVfJI 'q> in , (JIIlV Ufl X1; wu ,;(, fl jlu u

ue veecc. (1) ....'1 O. OUV1l81~VO <j)(lIV6Il£VO 010

KUK....WI-tOTO u'JlTJAWv OUXVOTr')lWv ). Xpl"JOllJo

noocac Tl~ C(IOli.>ocl~ TWV WX11-ll-lWV IJ£TQqlO

pci<; . TOl [ , ClJnACKOVTOI XapoKTT]plonKt~ OVTl

OTOof;I~, OVOI\ ....Oof;I~ , m 6oqJo KUJJOTO KOI 010·

q>op£, 6..Uc~ n~TpoL

8poyxol "OU ~/OpptOVTOI
and peulJa

H IOXU<:; Tau TJAalplKOO nOOioo, nee
tKnCl-lntl tv~ 6p6VXa<; nau &apptTOl onO

p£lJIlO, cE,apnlTOl yp<1l.Jl-tiKO ono TO [ 1J6OO6v

TOU 6pOvxou. 0 6p(lVXa<; IJl10pci va 9(:WPIl9f:i

oav tva IJIKpO Oil1o....o Ana TO nopal1o.vw,

'+!olvc Tol Ko8 apo, On TO T]ACK Tp CKO nt O[o

tE,OpTOlot , KUp[W<; , on6 TT]V KUIJOTOIJOPCPr') TOO

pt; UpOTO<; , nou Ocappttl TO 6p6yxo. H Ilt YlOTT]

10XlK> I OU TJACKTplKoU nEOiou, nou cllntllntl

tva~ IIlKpIX; 6P6YXOC; K06w<; OIOppt CTOl one
PCUIIO Tponc l;oE:lOou~ IJOPO:Pr']~ (OXr']po 1),
IJnopcl va unoxovrorci one TOV l una:

Em - (2 Zo 5 )1(11 f C~) fo ijl, (Vim!
Mc r oulJ60 Ail;CTOl Tl on6OTOO11 cno rnv

CI111pOVClO TOU6pOvx.ou. AuTl') rl cE,iOWOTl tOXOCI

IJOVO oc ~ylihll on6OTCIOT] cno TT]V flllvrl £11.

nOlJ~ (f > N (2n)). To IJr']K~ IIUt.aOl~ A (-3
10'/1) Otixvcl, ov 11 napanavw on....ol101llll£vTJ

cf;iOWO\l Ilnop£l va XPfIOlIJOnOlT\& i Via 10V

unoAoYllJlJO Tau nczsco. To IJt)to.a<; KUlJOTO<; A
ecv OYlLOlOlXci OTT) 6oolIlr'] auxVOlll1ct o.V.o.

0TIlV owovlllTi l (n I') Hz. 0 A6~ CiVOI.o~:

ro ,y.cKlptKO ncOio AOJ.l66vCllll Il£Y IOTT] TlIJl')

OTT] IJcy<WJT[P!1 oo..rxvoTT]lO Tau ar'1IJOl~ (0l0

n0p6oclYIJO 1l0<;. Tl auxVOTT]TO ClUTit OVlLOIOl

Xci OlO Il£lwno ovOCiou Ken nt~ TWV n CLh

IJWv). ITT]Y tE,iOWOTJ £KnOlJnr']<;. TO S OUI-l60Ai

f.!;t TO CIJ6000 TOU 6pOVXou nou OLOpptcTOI

ono P£UlJo. TO Zo Tllv IIUIJOTlKJi OVTIOTOO1l

Tou atpa (377 0), TO C TIlV TOXUTTlTO TOU

IpWTOl; (noo ClVOl [('i10 I-Ic lIlv TOXUTllTa 010

&>oll~ TWV ll }.,cKTp0Il0YVll T1KWV KUIlo.Twv - 3

,C,
l'!~o<.;~?'T"""",?o..;"I 14HCT1 32

".. a
f... ". •

1"';'10 2. Em v np.;{n lit V ......<i,. ..0IJV 100(1<; KO'
pr VplllO 1'£ llia\ll"" ot:~)\'C<l\lIK" I~. 11<1u10 .

u mv f{io......n Em "ti VO""' f novo v,ti pfl ......O
1(l(lnfZ~'6oo.io; I'<JP"#O<; .

OE:v ....OIJ&ivoo v unOWilv TI, npoclLoypocpt~

EMC. ETOl, a OXCOlOOTT]<; TT]~ n AOKtTO, un o

XPCWV£TOl va XopOE,tl T~ KplOll-lOl.K; XCLhIlO

OIOOpOIJOU~ IlC TO xtpl [rtep. TO 50'% TWV

XahKO('ilOOp6IlWV).

1

XOl'qArj KOI UljJqArj OUXVOTqTO
116. va onxonorrooope TO Il}.,CKTPOV1Ko.

1J0VTCAo. unopoupc vn KOVOUIIC OPlO lJtVC~

nopoooxt~. 600v 01.pOp6 TT]V on6OTOOT] ~

Ilt l pl')Ol)C;, OUXVOITlTC~ ACllOUpylo~ KAn. Ero r.
1I0TCLhr}yOUIJC OC 1J0VTtJ.0 XOJ.lTJAWv OlJXvoTl')·

TWV, nou ciVOI CUKO,wTCPO va un oAoylOTOOv.

AuTO ci VOI CRllpt::RTO. Eq>600v Ol OtoOTliocl~

Tau TJAaTplKoU 6p6vxou [ iVOI IJIKpOTtpt;~ nne
TO Ilt)to.a<; KUJJOTa<; 1 (3 .. l OE'/f) I OU orlIJa

TO<; . I av ycvlIlo «cvovc IJnopoUlJ£. vc OtXlOlJ..

ue. OTI 11 onAonoiTlOll aun'l IOXOCI 1l0v0 at

l-IlKpO ,y.cKlplKO OJOTlilJolct nou TO 1Jr)K.~

IOU 6p6VXau rooc ciVOl I<- N 1O. Ool:~ rn;pto

06TCpt;~ nopoooXt<: Kclv<>upE Yla va aMo

nOIl'100U~ TOIJOVTtJ.o. 1600 ~IWV£TOl Tl oE,lo

mOlio TOU on, ~,y.c~ auxVOTT]T£~. ITO lJo

vTtAo XOJ.lT]ATi, OUXVOTT]TO'. Otv ncplYp6q>o

VTOI nAoov OVCLhUI lllO 01 a}J.,l)M.ntOp6ocl~ lWV

ncOiw v. IJC onoTtAc~O va 6y6l;OUlJc £(xpa ....

IJtvo OUlJnCpOOlJOTCl O laV t XOUllt va unOAO

yiooulJc tva IlACKlPlKO OUoTIlIJO I-IC l-lCytiAo

~C HI ~cm60""r') TT]~ ~OYVT'jllKTi~ POT]l; en: OU

vcipTTJOf'l ~ TO x'poVO). noht~ q>opt~, OTOV

OXCOUX;ClUpE tva KUK....W~.IO . O!\CCPTO~ao TC 1J6v 0

TOY «cvovc roc K lrchhoH, uc onOT&OIJO va

OT'jIJIOUPYolrvTOl np06....TiIJOTO OTT)V EniTw(r}

fTl(; EMC. 0 ncercc Kov6v~ TOU Kwchholl
(TO 09p0t0lJ0 TWV pt::lll.uiTwv, nou ~litovTOl

c' evcv K~60. ciVOl ioo ~C TO l-IT]6tv) . 10XOCI

ce Ohc~ ll~ ncptnTWcxl~.

To qA£KTpIKO P£UI'0
Acpot) /X~O\.IC on TO pt::UIJOTO nczcov

OIl~OVTlIlO pO....o 0TIlV niPTlOIl TWV KOVOVlO\J(;,V

EMC. KplVOUIJC OKOmlJO vc~ OVCLhUllKO

trpc IJCplllt~ 1010TT'jTC~ TOU T'j....CKTpIKOO ceo
IJOTO<;. KompxTiv, IOXUCI on TO pWlJOTO Kl

volivml nevrc IJtOQ OC KAC lOToU~ 6pOyxou~.

AuTO<; sfvm Ko80plOTIKO<; noocvovrce, KOlfux;

01 6p6yxol PCUpOTO~ K060pil;oov T1lV esno
Ilnr') rrACKTPO l-laYVT'jllKTi~ OKllv060Aio ~ KOI rnv
ElKll09 rroio TOU KUKAwpoTO~ OTO nupocrro. ETm

tE,Tlytl TOI. YlOTI Tl y C[WOT] TOO KlJl(AWIlOT~ eev
q>tpVCl ncvrc TO npooOoK6iJcvo onOTCAOOIlO

TO OTOV rcuec lIl~ EMC. To PCUIlO Ilnopcl va

clC:I11VTl9f:i OTT) YElW<JT] KQl cne Kci va cmmpt

IJIE:I E,ovo 0 tva QJ.J...0 arp£io TOU K l.IKAWIJOT~,

.w:lVOVTCK; 6p6yxo. H yeiWOTj 6cv eivOi #lId

#loUprf rp6no. UTrjv anoia #lnapoiJfJe va ora
..IOl4I£ tUo fa napaawui orYJOTO X/UPl(; em
orpo<prj. To OE:UTE:.po XOPWO;:TI)pIOTIKO TOU pW

IJOTO<; CiVOl yvwotO nne TOY ,y.cIlT~ayvT)

TlOIJO. H pol') TOU pt::~TO<; OTJ.IlQUPyd yUpw
fTl(; 1J0'fVTlTlIlO nWio. Eva<.; ayw yO<; , nou!Mop

pUTOI ono ptUpo. ncpt&i.U£TOI ono TO IJO

YvTJTtIIO ncOlo H. H <pOpTlOll TOU oywyoU OT)

1.1Ioupyci TO TlhcKTplKO ncOlo E. ovo~oa OTOY

oyw yo 11:01 TO yUpw XWpo . H oUv9£:Tll OVTi

OTOOT] (npoYI-I0TIKO .. c.pavTOOTIKO IJt poc;) TWV

oywyWV O'+!CiACTOI OTO IlACKTPOIlOYVTlllKO

ncOlo. 000 I-ICYOAWVCI Tl OUXVOTTlTO TOU pEU.

I-IOTO<; nou OIOpptCI TOV oywyO. T600 ouE,ovc

TOI Il cpovmOTlKTi OVTloTOOT]. 0 oywyo<; y iv c

TOI £una8T]~ OTO nopo.OlTO. K08w~ onOKTO

cnOYWYIKr') r') XWPTlTlK T] oUl;cuE,1l IJC TO n cpl

6lih....ov. To llACIITPOPOyvlllllIO n cO(o npoKo

Aci ~uE,1l oc IJlllpT] onooTooll (y ui TO IlAC

'(TPUIO OE:fIolltvo) yUpw onci TOV oywyo. H
oUl;E~T] auTI'J civOI yvwoTl') IJc TOV 6po 010

IpWvla. n o. va cE,tTlioou~ tva KtJKAwpo. ~ TT]

6or)9t:lO t v6\; OTOTlKOO Ti XOJ.lTJAr']<; auxvOTT)

T~ IlOYTo.OU, nptn£l va ooIJncplAo6ouIJc

OToue;: ninouc;: ll~ TJAa TJq.l0YVT]TtIIt~ n opq.l

6oAt~ . ITIlv ncptYJXXIlIl TWV~apTTl-l6TWV KOI

TWV nTlYwv lcior)c; - P£t:o..LOTO<;, nptnCl va OJ

VlJnOAoytOlc l r] napacJl.TlKr} TOUl:; lJl4IntpllPO

pO.01~l~ TWV ,y.cIl:Tpl KWV ru:Olwv OVll

K09iOlOVTOI. OTT)v RCplypocpr} TOU EE,apTl')IJQ

T~. IJE nOpOOITtKoU<; TlUK vwn:~. 0 1 1J0YvTJTI 

Kt~ ou<tUE,Cl~ aVTlKoelOToUvTCl IJC M r') L,
ovlihoyo IJC 10 ov 11 OIOl.pWvio £IJ<pQvil;tTCl

aTllv rull nAtupO it OTT]v iOlO nAtupQ TTl'>

oUTcnoyw y!'K . Ot noponavw yVWoct~ 6o r]9oUv

OTO O)(COl00I-l0 l WV nAo KclwV. To m:pLOoOu 

po OUTOIJOTO npoypQIJIJOTO O)(cOIOOT]~ (C AD)
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.:lOOn ·. ·"

'C1
74HCT1 32

' 0JUU\.- ,

CHl 20 mV •
CH2 10 ...v

T/ dlv .l fJs

920071 -64

"
"

'"

'-IlKpaivtl I') OUXVOTI')Ta TOO cnucrcc . 000 IlC

YO~WVCl 0 xp6v~ t., T600 IlEIWVtTOI I') ncoo

OlTllI-r, tll-nollnl'l Em . H or ceun I WV GPIlOVI

KWV OTI') OUXVOTI')TO l /(n I,) Hz eE,opToTOI

ana TTlV fo'

CHl 44mV DC

--"---

AOUIlIl£TPO P£UIlOTO
o. 6p6VXOl nou OlappOOVTOI one peu

1-10, eruxorvcvoov 1-1£ TO nepl66}.,hov ueoco

aYWY1llWV U}.,IKWV 1'111£ TIl sonacrc ocnvoeo

~io,. rTTJV ncotmcon Ila<:;, TO ncpl66Mov

urtopci vc tlVOI t va IlETOX~IKO Tponc~l , t va
oWllO KO}.,0PlqJEp 1'1 a oywy6<; ytlWOJK TOU

'."

",

2uH2

5.
+

Moln J1en..I

II, , , ! ! _ c

!
. 1 fJS "' .-1_0

'" . v I. 1 fJS

I!
h I"" I", 'I"" III""'-- l- t-- i- e",," 1

. 1 fJS 20 mV

~ 95 0+

4

5 8 - Jcn -93
14 : 31 : 25

110 IlC T1'\ I-lllI-pOTCPTl aVTioTaOTJ KOI KaTa}.,!'t

youv 0TTl yeiWOll . M OUTOV TOV rpono IltlW

vercr TO t ll6006v Til'<; tnu.p6vEIO<; t ll nOlln!'K

KOI KOTO oovermc. T] exn eun c uevn OKTlV060

~iQ. nO va Iltl~t TO cuecoov TWV 6p6y 

xwv t KnOl-lnT'l<;, OTl<; nCptn TWoEl<; n~aKtTWV

onAT'l<; 6\jJT]<; 1'1 OmX!'K 61p1)<;, XWP(<; 9wpQKIOTJ,

npener va nec.corocoue TO Il11KO<; I WV XOA

KOOlOOp6fiWV. ana TaU<; onctcuc filtpXeTOi TO

ptUIlQ. H TaXUTTlTO TWV II-UII-AWVCITWV /)(:V ern

MYCTQI IlEYOAUTt pI'). ana TI, npoYlloTlII-C,

OVayKt<; TOU Kl/ItAWIlOTO<;. Ano TrIV EE;iOWOT]
c x: n~n!'K 6~tnOUfl t Oll I') Em IlClWVtTOi. OTOV

10" mJs) , TJ f. TTl 60011<1'1 auXVOTTJTO TOU reo
ntl;OCl~ pcoucroc. TO i.. TTJ oni6llTJ TOU

ccoucrcc 11-01 ° I, TOV xp6vo cvooou (11- 086

000) JWV IltTwnwv TWV nMIIWV. no va uno

~ayiOOUllt TO eueoeov TOU 6p6yXou, nou (hap

pttT01 orto ptUllo' noenc vc M60ullC uno
4'TJv oMII-~TJPO TO IIUII-XWIlO. Evu npall-TlII-O

nap6OClYllo qJOIVtTOI 010 110tl.~wllo TOU oxi)

1l0TD<; 3. n p6M.ClTOI YIO evcv TMOVTWn') Sctl
mill Trigger, rtou t[VOl 1I-0Too",(;UaOIICV~ ue
miXE<; NAND (74HC T 13 2). H OUXVoTTlTa TO

XaVTWOTJ<; pu81l1l;ETOl IlE TO P1, IltT~U 1 MHz

"'01 10 MHz. 0 TJM:"'TPO~UTIIl6<; nUllvwTT)<; C 1

XElToupyd oav nT]Y'" toone y lli nc avaYlI-c<;

TaU II-UK~WIlOT~. 0 nu",vwTll<;. Il0l;( ue TO qJIX

roo fntXwoTJ<; XOIJTJXWV OUXVOn')TWV l l JC1 .
OX11ll0TIl;ouv TOV 6p6yxo cmolln"'<; npoe; TT]V

nM:upO TOU Tpo<pOOoTlKOO. 01 nUKVWTC<; "'01

TO ItT]VIO Orl()I\omOUV TI<; ul\IJlAt<; OUXVOTTl

rec. Ercr. 1') OUXVOTTlTO TOU PEUIlOTO<;. nou

l lloppCr.l TO 6p6vxo, ovm XOIll)A!'l 1101 /)(:V

ncccmocecr cmalln'" nopOOITWV, H nuXTJ

NA ND -exener TO coveerc I.pOpTia EE;6OOu moe
OUIl60XIl;tTOI IlC TO Olll-~a A, CLIo E TOl.

fiT]lllouPyeuvTOI 6u6 peUIlOTO. nou oull6a),}.,OUV

OlTlV c",nOllnr, ncocorrcv. To npWTO pt:UIlO

orUJtlWVtTOi OTO OX!illo 4 IlC i.. AuTo, OltPXE

TOl ueoc ono rnv OVTiOTOOT] TOU coonou,

lj)OPTIl;CI TOV nccccmso nu"'Vwn; «m rpoco
&JT&i TO o~a"'}.,T]PWl-ltvo, To zecrccc PEUIlO i.
OTJI.IloopyelTOI c r cv T] ~000<: 111<: mj),TJ<; NAND

(IClbl yivel }.,0YIKO "0". TOTC, tKlj)OPTil;tTOI a

nUKvWT!'K C, 11-01 ellql<)vil;tTol TO ptulla. rTO

OXr,Il0 5 ql<)iVOVTOl 01 II-0llnu}.,t<; TWV ptllJlo

TWV i,...i,. To pcupn il eivOl 10\oiTepa IlI"'pO,

onere IlITOpoUllt va StwpTJoouI1£ OTI i. - 13, H

OT081lTJ TaU'P£uIlOTO<; ("'01 Ilol;i TJ IOXlK; me

ot<;Tlvo6oAlo<; nau tll-ntllTl(.Tol) eE,opToTol ana

tov nu",vwn; C, "'01 0XI one TT]. oxeTllI-O, 111

"'pi) OVT[OTOOTJ coortoo A
"

0 nUllvwn;<; tK 

qlp6l;t l TTl XWpTJllKOTTJTO Til<; noceou TIl<;

enOlltvTJ <; I.jJTJqlIOK!i<; 6081liOo<;, Ilo ~i fi t TI')

XWpTJllKOTTjTO TWV oywy wv olivocOIl<;. Mt Pl

K~ XOPOKTI')PIOllKC<; TIllt<; YlO MJKAW\.lOTO HeT

ctvcc t, - 3 ns. i.. - 4 0 rnA KOI S - 25 cm 2.

AVllII0810lWVTO<; OU TO TO ueveen cmv tE,l 

OWOTJ eKn0l-lm'1<;. unccocue vn uno~oyi~oulle

TTl lltylOlTl CVTa011 TOU m:Olou OE onooTOOI1

rtcp 10 IlCTPWV. Ana TTl ~OOT] TTl<; EE,iOlalOfJ<:

ercmorcvco ue all uncoeclvocue TO OPIO cc

nOllnr,<; ll}.,t "'TPDll oy VI')llKrl <; oIlTlv06oXlo<;,

I-I0Xl<; T] OUXVOTT]TO TOU TO~OVTWTi) ~nqxiotl

TO 3 .3 MHz. H auXVOTTlTO TWV aPllavlKwv,

nou npoMLl, ti TI')V cncceccn TOU apiou , Bpi 

OKETm OTOU<:; 1 I(nt ,f) · 108 MHz. OTJ~. nee

xerrm ylli TTlv 33 GPllovllI-r, oorvernrc. no va

KpGTllOOUIl£ xallT]~ll TTJV t ll-nollni) ocnvoeo

}.,ia<;. OTOU<; 6p6yXOlI<; nou OIOpptOVTOI ana

PEullo, nptnCI vc oxeOuiooul-lt noXu n pooc

KTIKO mv rrxccerc. 0\ nhall-tTt<; Om~T'l<; o\jJTJ<;,

nee TJ KCITW 6lJIl"J XPl')Oll.JtUCl 00 ewp6l1 lOT),

m:plop(~OUv TTJV OKTlv06oXia rtou t ll-n Cfjn t l TO

KUKXWVO 010 Tl(.PI6a),AOV, To nopaalTllI-o 01').

I-ICTa ul.jJTj~Jll;; auxVOTT}TCl<; OIlOAoueoUv TOOpt>.
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Ex tillO 6 . To Oo ulll lnpo Pfl;ll(\\O onlllnl 'PYOI;VHll u m, In fJljnu(n wu KUK n';' IJU IO<; Ilf 10 nf.pllki nflov.
n o vc [0 pr tpriuoupr xonceoncorc [ud fIl OYWYIKti lfJIllTTiou Kl FVUU uu unu u i lpUUIIOIO<;. 01 UUlflJ(fl<;

Pf' 10 m:pIBc:inno v o nn WVOV lal 010 cxnuc Ilf Il <; nOp<:1nlTlKF<;; X"'JH1\IK')In IH; C. KUI 1I1u u UlfIlO y", y"
L. Ilf t n ydwun . To lpfPlll KO UfllKO dum lI<:I "ii'lftllft<:I y l<i lOV IlFjllOlllUllO HolU UUUPJlI:IIl<il U prnpci rccv
lIQl me UKllvoBo?!iu<; .

Ex till<:I 7. Mnoo"nn fVf rVn (]f; p<'m" (]KIIVo6oi\in<;. ~ IUlpnl ll K li f llllOllllri (IplOlfjl<:i) uno 1I1 r "ti rvo<;
(f l1lfll'll nIO\;) pn"JI(ll {){; p<'n" lim) ,'U{] IIIKjX) nn>:KI(>1 I< O Bp6~·xo. ~f (IO <f'O iVfl al n UHl;llflflpn fll llo linri.
c(o ll iu<; fVO<; (uvfm lh'lll1TO \l) rfUp",O~ ,, <' nu UIIO Iu Kun,;.oIO occoconc.

PCUIlOToMTT]. To ei~ TT]<; ou~cul;ll<; el;apTo

tur, «cokoc, ana IT] OUXVOTT]Ta TOU rrcpuorn

KoU oill.lOTO<;. H oU~eul;1l IlC TO n eorecxxcv

t x el DaV cnotexecuc TT] 0llllloupyia rtc oco

TlKWV OOUIlIlf.:TPWV pWIlOTWV. H 1l0prpTi TWV

PCUIlOTWV qxnvcrm OTT]V OeoVT] TOU opvcvou.

010 axTilla 6. To XC(pOTCPO, 0' oun,v TT]V ne

plrrnoon crvm OTl, 10 PCUIlOTO OIOpptouv lOU<;

oywyOU<; oUvOeOT]<; TT]<; OUOKCUTi<; _ OlOV TO

llijKO<; l OU oywyoU etvcr toe uc TO IlTiKO<; KU

11010<;. l OU pecporoc nou TOV Olapptel (n);.

010 106 MHz elver 2.8 m}, 0 aywya<; oeptts

pupcpctru ocv «cccic. 0 aywyo<: csnvosoxet
nOpOOlTQ OTO ncprsoxov, I" t va T]},eKlpovlKO

KUK},wllo. nou 01 OIOOTom:l<; lOU etvm noM

I-llKpOlepe<; ana TO llijKo<; KUI-l0TO<; TaU omo

10<;, TO ucvcxureoo ueooc TT]<; T]},eKlpollo

YVIlTlKij<; aKTlv060Xia<; OrpdXf.:TOl OTO KMW

0(0 nou oUV6tOVTOl OlT]V nxoxerc, rtapu OTO

iOIO TO KUK},wlla (TOU<; Xa},KoOlaoSpOllou<; IT]<;

n},oKtlO<;). H cKnol-lnij OKTlVoBo},io<;, 010 rte

oroocrcoc nxccrpouovvnnxo KUK},WI-lOTO,

Cl;OP1OTOI ana 111 OT091lT] TWV OOUI-lI-lf.:TPWV

PCUIlOTWV u~l1},ij<; OUXVOTI110<;, nou OIOpptOUV

TO KOXWOlO ooveeonc TT]<; n},OKtTa<;. no vc

lleTpijooulle TO OOUl-ll-leTpo pCUIl010 U~Il},ij<;

ouxvOTlllO<; . xpe lO~O Il OOTe ilIa enOYWYIKij

TOlllnioSa KOI evov OVO},UTij rpOOpOTO<;. KOTO

TT] cccn HI<; cvcrmenc, unccocuc va el;t:To

oou uc cv TO erorpc KUK},Wlla So n},'lpo( 'nc

npoOloypOrpt<; eKn Ol-\nij<; OKTlv060}, io<; 111<;

EOK (opm 30 IlV/m). O TOV 10 cocuucrco

PCUI-\o. IltOQ crto t va KO},WOIO (nx_ rpococo

orcc. ucrcccocc OijIIOlO<;, KO},WOIO ex'rurtcrrf

K},n ) l OU rtpotuttou KUK},WIJOTO<;, erv cr ucvc

xc r cpo ana 5 IJA, accoerrm OXeMv orvouco

on TO t TOIIJO KUK},wlla eo l;enepvo. 10 opro

eKnollnij<; cc nvosoxroc. no va 610p9w9d Il

KOTOOTaOll . nptnel va xcaoupe opropevc IJt 

TPO_ H ccnourrq prtopei vu llelw9d , uv no

pel-l6Q},},oulle pro U~Il}, ij ouv9t:T11 cvrtcrcon
OTT] pon TaU pcuuoroc. no n opMclYI-\O, oe

ilia Ka},woSlOTOlVla nou Ilf.:TOqJ tpcl ~llrplOKO

oquom, IlnOPOUIlC vo rcnoaernoouue t va

ouvcemoc ana rpt:pil11 (oxijlla 6, Ko.TW I-\t 
po<;). I:' aUTO 10 o'llJdo nptnel vn npootl;ou

Ile , core 0 rpepill1<; vo IlIlV q.mooi~el Til Olt 

},cuO'l lWV \j.!l1rplOKWv OTJIlOTWV. AuTO crtrr uv

XOVt:TOl, OOI1YWV1O<; 0},0 TO Oijl-\OTO (oTiIJO KOl

emoT~Ti ) IltOQ ana TO eeorrn. To rtpcvun

TO eivm eoecxorcoc 010 KO},WOlO rpoeooo

orcc 220 V. ApKei vc Tu},il;oul-\e TO KO},W010

IlCPlKt<; cocec oc t va ncpqvu rpep[lll. 1:TO

axTipo 7 qJOiVOVTOI euo nepmTwoel<;, onou 'l

(n opOOlTlKij) cvepvcro ucrcrpencrcr oe uxn
vosoxto

napa~£I YJ1a ax£~iaa'7C;
nOpOK01W So Ooul.le nw<; axe61o.~OU lle

t va KUK';'WI.l0, aKo},ou9wvTa<; Tl<; ncoorovcc

rpt<; EMC YlO Xallll';'Ti nopoornxn OKTlv060

';'10. 00 lleXelijoOUf,lC t va KUKXWf,lO IlC orrro

~eUKTT] . 0 omol;t:uKTI1<; CiVOl t vo OVO';'OyIKO

el;opl'l l-la nou, ouvij9w<;, XPT]OlIlOnOldlOl oe
~T]rplOKO KUK.;.wIlOTa. 1:' aUlt<; Tl<; CrpOPll oyt<;,

o crrrczeucrnc OOT]yeiTOl uc 4J'llplaKij rdoq

1101 noc ov c. 4J'lqJlOKO onpcrc. E10l, etvm Ou

VOTOV vc oKeqJlei «cvnc, OTl 0 onTO~eUK1T]~

unopet va npoooporoaer I-l£ tva lj!T]<.Jl lOK6 110

V1E},0. Av et,\oul-l£ va Xo6oulle un 6\j.!lv TI<;

npo61aypaqJt<; EMC , oSev apKd va oSOUI-lC TOV

omO~eUK T'l oov EVa lj!'l<.Jl laKO I.laupo l<Out[

(~'lqJ IOKO oril-l0 £100000 - ~llrplaK6 oijlla el;6·

oSOU 1101 6.YVWOTO n£plCXOl-levo). To oVO},0YIKO

I.l0VTt,\O TOU omol;cuKTIl qJoiVE:TOI 010 0xijl-\O

8. H ueroccoo TaU OTiI-\OTO<;, cno TIlV npror e

pf nxeuod TOU e~op lTipOTO<; 0111 t.ie~IO . vrv e

101 ormsc. 01 t.iuo nUKVW1E<; Cps KOI Cpb

O£ixvouv Tl<; nopoOlTlKE<; ou~eUl;e l<; , aVOlleDa

OTllv £(0000 1101 OT'lV £1;0&1 lOU omol;euKT'l_

H cnioSpoOll l WV nUKvwTwV I-lnope( va napa-
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1:"ri"u 9. To I' o v l i ilo roo PSpice, nee OVilOlO1Xd

<no yuilBuvlKO cuopuvccui rou cxnucrcc 10.

1:Xl1110 12. nri vc o U(XlTop ri" m.l' lI" TITV >:nilipu" lT

J(,lV Om;lIfJUp<,)V "01'0",)\1 ,no or iflu >:(,mou "'"
omoaecsm. opo"fliloUI'T: <ITO p o v l f il " IOu

oxnpcroc 9 mv nnvn rconc U,.,
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1:xri fTO 11 II X<T I' UKTIT (JlUtl KII K<T p TllJiln IOU
KUKiI,;,p{TJ o<; (<THrifT <T 9), 611(»<; u lloiloyilflUi uno
TO PSpi c...

1:xri l'O 8. 01 ncocomxrc X(»POTlKOWlfl; Cph K(II
Cps fivClI 0 ollio WI; fI"pfivloo<; (l(T\"PPfTfM,lV

00 pri1(O)V omv doooo KOI 1H1(X1" Il K(;'V " OP';Th)V

crnv i ~oOo TOll onrozroxm.

tT)PIl6cllJ£OW ro o npoyp6:lJlJoto<:; ncoocuoc
0Tle; P'Spice. rOY IJOVTt),o KUK),WIJOTOe;, yui
TOV OVO),0YlKO rtpooouorcr rq , 60 XPT)OllJonoll'j
coupe TO KUK),WIJO TOU oxTiIlOTO<:; 9. To 110
VTt ),O npotpxCTOI ana TO KUK),WIJO YO),60Vl
KTie; onoIJOVWOT)e; \jJT)lIl l0KWV OT)IJOTWV. nou

1Il0lVCTOl OTO oxTilJo 10. H nT)YTi ouvcxoUe;
pCUIJOTOe; 3,7 rnA IJCTollltpCI TO ometo rjpe
lJioe; TOU omo~CUKTll 4N26 OTT) ypOlJlJlKTi
ncplOXTJ TTle; XOpOKTT)plonKTie; xerrouovtoc.. H
nlli) TOU PCUIlOTOe; K060pioTT)KC ClJnClplKo. H
nIWoT) Tlle; ouvcXOlk; TOOT]e; , OTO OKpo tnc
cvrroroonc cl;o&>u 2.2 KO, elvm lOT] \-IC TT)V
IJIOT) nlli) TT)e; roorjc TPOlll0500ioe;. Fro vn
unoxovroocue rqv TOOT] TOU cnuoroc cl;65ou,
OC OUVOPTT)OT] ue TTlV TOOT] ClCl6[)OU Uout/i. 
V(2)/i ., nccoarrccuc OTT)V clOOOO 1J10 nT)yTi
cvcxxcoooucvco PCUI-\OTO<:; 1.33 rnA. Mtow
TOU npoyp6.IJIJOTO<:; PSpice unooocue vc IJC
r ceoxxcouc TTl OUXVOtT)TO Tile; nllyTie; ccouc
roc. H XOpaKTT)PIOTIKi) KO~tnU),1l ),oTOupyioe;
TOU omO~CUKTT), onwe; uno),oylOTIlKC ana TO
PSpice. ljlOiVCTOI 010 oxTiI-\0 11. rTOV OPl~O

VTlO ol;ovo onelKovi~CTOl T) ouyvorqrn KOI OTOV

KOTOKOpU(jlO T) TOOT) cl;o&>u, CKlIlpoOl-\tvT) oc
dB, YlO IJtYIOTIl TOOT] 1 V once nccorncerrc,
TO CUPO<:; OUXVOTTiTWV TOU omO~CUK TT) CiVOl
25 KHz. zr nv np6:l;T). T) OU~cUl;ll TOU orrrozcu 
KTT) IJC TO ncprscxxov rrcosuxcr rnv Cl-llllOVI
0T) OoUl-\lJCTpwV PCUIJOTWV. no vn I-lC),CTi)OOU
I-lC rnv cniOpooT) OUTwV TWV pCUI-lOTWV, ouv

Moupc oTO 1-\0VTt),0 TOU omo(,cuKTT) (oxTiI-\0
9) I-lIO nT)YTi TOOT]e; Uem KOI Ouo cvnoreocrc
50 0 (I.no nopQ),),T),o KOl 1-\10 oe ocroo - oxTi
I-l0 12). Or Ouo nUKvwTte; Cps & Cph Od
xvouv on 0 omo~cUKTIle; O£.v ctvoi 150VlKOe;.
ETOl. tva IJtpo<:; TT)e; TOOT)e; Uern npoOT16£.TOI
orqv T6.0T) cl;600u V(2). OTOV 11 OTo61JT) TTle;
nopoOlnKTie; Toolle; oul;T)6d noxu, un6.pxcl
nepfrrrcon vn 6cWP1l6d, one rqv nU),T) A2 ,
oov noAIJOe;. H nU),11 A2 oUIJnCp11lltpCTOI onv
CVloxuTT'le; IJcy0),ou eupouc. AUTO elvm tva
TUnlKO nop6.[)clYIJO oul;lllJtv'1e; cuccroenoloc
OlOV noccornxc 60pu60. H £.U0I06T)0Io lOU
onTO~CUKTT) OTO nOpOOlTlKO oi)IJOTO, £l;OPTO
TOI nno TTlV IKOVOTTlTO TOU vo unoBI66.~Cl TO
OoUlJlJCTPO PCUIJOTO OlIlV ctocoo . AuTO K060
pl~£l rnv nOIOTTllO lOU £l;opn i IJOTO<:;. r TT)V
0YY),IKJ1 6lB),IOYPOlllio, °oocc nO!OTT)TO OUVO
VTOTOI OOV xovcc Common mode { Differen 

tial mode. H ypallllKJ1 on£IKovlOIl TT)e; oxtOlle;
Uout/Ucm - V(2)/V(4) 1Il0lVCTOl OTO OXJ1I-10
13. Arto TO OIOYPOI-II-lO ljlOivCTOl, on 000 OU
l;OVCTOl T) OUXVOTTlTO, r ooo I-\ClwVCTOI 11 cl;o
09tvT)OT) TWV OOUl-IlJCTpWV PCUIJOTWV. AU TO

0ll lJlOUPyci npoB),ri!JoTO. VIOTI TO IJCYoAUTCpo
nooocro TWV OOUI-\I-ICTPWV PCUIJOTWV tXCl
U\jJT),TJ OUXVOTllTO (> 1 MHz). no vc Sc),nw

OOUI-lC TT) XOpOKTT)plonKTi TOU 0XTJI-I0TOe; 13,
opKcl vn neproptooope TO eupoc TOU orrro
~cUKTll · rTO 0XTJI-l0 14 tXOUI-lC OUV5tOCI TOV
nUKVWTTJ C1 (4n7) nopillllAo 010 lIlWTOTPOV
~iOTOP - OloKomll. AUTJ1 T) ouvzcoucxovro

ncplopi~c\ TO cUPO<; OUXVOTTJTWV TOU onro-
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2200

"

<flWTOTPOv~ioTOP , unohoyi~EToI one r nv cunei

plKr1 oxtail: 1/5 BW - 2 KH z. To onpc orq v
t~ooo rou KUKhWIJOTOC; . onwc; TO unoxcvroe
TO noovccuuc nocooporconc PSpice, tpOiVE

to t OTO OXr1ll o 17. To TEhlK6 unoxovioneo
IJOVTt hO tpOiVETOl 0 10 OXr1~o 18. To KUKhWIJO

unopcf va XPll0lllon ol1l8£i vro rtjv unopovco
011 OElPIOKWV liJlltploKWV r'l!:bol--ltvwv (OE IlIG

Supo RS232 ). H IJt YIOTIl Tox utl1to IJETOtpO

pac; TWV O£OO~ltvWV O£.... nocn cr vo ~enEpVG

to 4000 Baud (OVTlOTOlXri OE 2 KHz) , LTO

n:uXoc; 2f93 TOU E/IEKTOP 0 1l 1JOO1Euon~E TO

KUKhWIJO EVOC; Y0}..60VIKOU onopovcm vro
SUpEC; RS232 , nou xerrouovct IlE taxuTI1TO

cc 19.2 KBd . To KUKhWIlO nhllpri OhEC; nc;
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Xpuao i Kavov£ ~ EMC

/I OTOV oxeb1il(eTt K(J.~~QTa, bev QpKciva osemecr c n"", flo TO xovcr c vc 4 lToopyei.

/I 01 np(~llaypaq>£~ EMC nptnco va TrtjX)UVTOI ami TO aTablo ovanTU';'I'; TOO KlJK~w ..ot oc

/I H a.;IOA6y'l"'l TWV XapaKTl\p"JTIKWV TwV c';apnw in wv nptnCl va y iV£TQI OC ouvapr'l"'l ue Ttl OIJXVaTf]Ta

/I To ptyc8<x; twv 6p6vxwv. rtou blopptovTQI ana ceouc . Mlll <i><; KQI 0 ncpl66AAOV xwpo<;. Ko60pl~oov TO

rrooooro T'I'; '1~cKTpopayvl\llKr)<:; ocnvosoxrcc

/I rlc r e P'1 oxcmil(tTc KUKAWIlOTO pc pCyaAUt cpo ccccc OUXVOn')TWV, an6 600 Xp.-:I(':I~OV TOI ,

/I Ta pOVUOAO. Yla rnv ovamuf;f] 1WV KlJK~Wl-j(i1WV, nptncI V(I t ivQI avriypo<pa 1'1'; npaYIl(lllKa1f]la~.

(pjKTT] OTa 10 KHz (OXiUm 15), QAM aul;avEI
TT]v El;aa9tv~~ lWV aau~~ElpWV pEu~aTwv

(axTi I-lQ 16). H £~aOe£VT]OIl cl; apTOTQl crto mv
TlI-lTl TOU nUKvwTT'j. Em M y ovw c; t va IlIKpOTE

po nUI<Vwu'I (lnF), ~IE IWVETQl hiyo 11 E~008t

vll0ll, OhM to EU~ OUXVOTl'lTwV vlve'rrn~ova
2 5 MHz. Av TO EUPoc; lOU KUKhW~OtOC; YoABo

VlKr1C; cnopovconc Ko80pl Ot Ei BW - 10 MHz,

o xp6voc; cvooou TWV noAl!Wv OTI1V t~oOO

TaU omo~EuKtT). viverm 35 IJs (I, • 0,35/

BW). H IJtYIOt ll OUXVOt llta TOU or'IIJOTOC; EI

06bou, vro r nv anoia pnopoupe vc IJETPr100U

IlE t va «cvcrtomneo 0r1~10 OTO oUhMKtll TOU
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Lx rillO 16 . I:"'yKpivnVln<; 10 o l<iY(>UIIIIU, p' tlllU)

rou ox nnc roc 13 . 6/IFnflu l''' 1'1<' I'dwnl1 UolV
l1°f'£I,Bo(,(,)v.

Lxn"u 15. LInv KUIUlu}m '4'<l ivuOI n priMou 10\'

niJlou<; O"X"OU1'''''' 010 10 KHz.

lXI iI''' 17 , To mipu c(06ou, omv 10 rnpoc IOu
unnllUu""ri {xn lI>:(""J"lJ u ,i UIO 10 KHz. H
OUXVO ' IlI O I nV (f1n" p TlII Kuj "jlil" yW UIK O U

onncroc f'fHWioll eivr u 2 KIll .
Lll rlllO 18. To 1l0VU',lI o nOI ' ll pIl CllIHlnO"iClUJlC u lO PSllic e, VIa IOV unollOYlfJlJrl IOU "';I'U IO" f~OOOU

lU ll l;pU 17).
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