
T£vvIirpla ar£p£OqJUJVIKOV aIiparo~

FM

H KorOOKEutj "au npoTcivETOI 0' auro TO ap8po anOTEAeirOI
anD 6uo Jlov63£~: Mia YEvv!jrplo KlAJ61KOnOlfJPEVOU

OTEpOrplAJVIKOU ofjJ1aTO~ KOI tvav roAavTwrfj ~ 610POptpWTt1 FM
rpltlJv 8a8pi&uv. 0, JUG POVti6Et; po(i, ouv8trouv pIa
yCVVtjTplO OTCpCOrpWVIKOU OtjpOTOe; FM, KOTaAAI/AI/ Ylo tAcyxo
KOI pu8plol] OTEpEOqJWVIKWV 6CKTWV FM.

Yn6 J. Barendrecht

H napoywvTI £VQ< on;poqxuVlKOO O!'IIJOTO<;

FM, ~ K060p6lT1TO qJ6opOtOl; KOI cnopl(~

KOTC:MflAOU VIa &Atvxooc:. 6£'0' dVOl anA",
tm6&£CJr). ME: rtpOOCKllKO OXE&OCJI,l6, civot
Ouvarov va KOTaArlQ:l<; 1tCM:1<; OE ~Ia CJUOI(£J\,
oav 0l1Tl') nou npon:iv£TOl cOW, KOI 11 anoia,

£IIT6< an6 lTlV Ka,),i'l TTJl' n0l6trtTO, anom:[
OXCTlKQ onM t~apTlfwaTa 1I0l ~lKpf) !J6vo
KOTOOKEuooTlKli ndpa, O'T1lV ouvaplJoMyflOl1
Kl.IIV.wpOTWV 1JI.jIT\A~ OUXVOlT]T<l<;.

H npon:lv6JJ&Vll V£VVT1TplO. OiVCI liwOTOTTJTO

~Ta60"iK '""'" ~TT'lT~ &E,66ou DC I-UO
ntptoxr'1 nou KaAUmt:1 6"1'} TTl pOOtocpwVUKT1
IlnOvTO twv VHF 6nAa61'i 87-108 MHz, £vw
11 ~o66c; TT}<; I.!nOP£! va OOfl'fT1oct lJIOPT[O 500
IJ£ IOXU, 150mW.

H onouo(o qllATPOU KOT6n"'I~I')e; OP~OVlKWV

oTf]v c~ooo. KOelOTO Tf] VCVV~TPIO OKOTO;\),I')
AI') VIO oUv6ool') ~c KCpafO. a.U6. ooTO 6&v ciVOl

np66.\l'wa. cql600v I') KUplO &IPOWoYli ~
y&VVfyT~ dVOI 0 tAcVXoc; KOI I') ~tOll

OCKTWV. cn~vw<:; 11 ~oM<: eo oOllvcl tva
tpt:u6o<popTio_

noAunA£{fa OT£P£OqJlJJVIKOU
OtjpOTae;.
:[TO oxlil-lo 1 qlCt(VUOl TO eCWPllTlKO ~O
ouxvoTIiTWV tv&; OTCjX.DqlWVIKoU ot'1~OTO<:

nOAUMCYIltvou KOTO;\),I')AO WoTC vo OOllytl
TTJV clooOO lilOlJOpqxuorj<; tvOc; pOOlOqlWVU<oU
nO\Anau VHF FM. To 000 OliI-lOTO TOU ClPXu<oU
OT~VIKOU npoyp6WJOToc; WoTc va oxrr
~ioouv TO Of'JJOTO oe~OToe;; R+L KOl
Oto~ L-R To Oli~o R·L onOrEAcl n'j
XOJ.IllMTCPll OtJVIOTWoo TOU lp6.0~OToe;; liIOIJ6p·
~ KOI ncplopl~CTOl <pQo~onKO ~tXPl TOU<;
15 KHz ncplnou. Mtow oUT6u TOU OI'l~OTO<:

COlWVXaVCTOl OUlJ6aT6TTJTO TI)<; Arllj!llc; T600

006 0Tq::l00IpWW(~600 Ko. ana~
lit/nce;. ToOl]xl L.f\ ~TOTptncTWO&tvoOl]JO

~~ (Wvr)t;;~Ol.4tn~ qltpou-

00 ouxvaTTJToo 38 KHz. rlp6KcITOI VIa OtOll6p
<pWOl'} TV.OTou<; nmou Dsse (Double SIde
band, Suppressed Carrier) 11 onoia onou:.AtI·
TOI ana lAta "ovw rtAwpooi (wvrl" (USB) !COl
1A10 "'KaTw rW:upll'i1i (wvrf (LSB) l'iOTOmpIK~

TI)<; Civw nACUpll'iTl<:. we; npoe;; IJIO qlcpouoa
OUXV6TTJTO, 11 ono[o onOK6mCTOl (ou~mt(t·

TOl) IJC TIl608rretl0 cv6<; <piATPOU. KOlI') onolo
OTTJV AapOOoa ntplmWOl') tivOl 38 KHz. 0
Myoc; YIO TTJV onolo yivtTlo OV'I1'Ill OIJI.Iniool').
t[VOl, va I1flV npoKaAtlTOI vru:p60AIKIi on6IW

OIl TOU tKTll:lAn6j.l&VOU or'J.toTIX; I1&T6 an6 TTJ
lil0lJ6p<pI...M:Jrj ouxv6TTJTQe; (FM).

To OlilJo lil0J.l6~ OUIJMl')pWVUOlI.IC TTJV
nopouolo ~l~ "ouxvaTllTOe; -mA6Tou" 19KHz
IJC ~1ll'ip6 nMTo<;. (OXCTlKT') OT6e~I] - 10%).
An6 lilY rW:up6.: TOU OCl'iTIl. I] Iptpouoa
OUXVOTTJTO TWV 38KHz oVCKlUVTi9tTQl Ill: Tf]
601')QtlO ~ OUXvOTTJToc; - m>.6TOU II onolo
XPJlO'I.1f::U&t cnlartc; yta TTJV tvOClEJ1 6n TO
CKntl-tn6lu;vo np6y~o dVOl on:procpwVI
K6. H ouxv6TTJTO • mMTOC;, OtllJlOOl6(CTOI YIO
VO 6Wotl 38KHz ~tow TWV onolwv y[VUOI I')

0PXlKT') onolila~6pqlWOll TOU O~lJaTO<; L·R.
AKOAotieux;. ~t np609cGIl KOI oq>alPCOIl TWV
GIlIJOTWV L+R KOIL·R ovOOOVTI9tTOI TO DPXIKO
o1')IJOTD.
EntOTptqIovToc; OTTJV nAtup6 TOU nO\Jnau,
nptntl VO T~ On CIt OT6~ TWV

liLQtP6pwv OOVlOTWowV, Ko90p!<OVTOI IJf:: ft·
TOIO TpOno. WoTc va lil(J(l(JlClJll(tTOI 0 BaTt
OTO<; lilOXWPl0l16 l'iOVOAlWV IJtoo. OTTJV Ka60
PlO~tVI') (WVll nou lilOTleCTOl YlO TTJV tKnO
IJnT'). KoeWc; cni~ KOI YIO va cnlTUVXaVUOl
11 KaAUrtPll Owon') nOl6TTJTO itxou T600 Of::

1J0VoqxuVLK~ 600 !COl [Jf; an:p&Cl(pWVLK~

liam:",

rcvIK6 lJlaypoppo TI/e;
ycVVtjTplOe; KwlJIKorrO;I/0l/e;.
To ytvu<6 6li:iYPOIJ1J0 T'1e; Yt::vVT'JTPl~ Kw6u<o
lloillCJTl<; OTt::ptOqlWV1KoU OT1IJOT,"" q>aivt::TOl
oro OX~IJO 2. 'Evo Ijn)<plQK6 1'i~0 XPOVI
OIJOU llaptXct TO or)IJOTO 19KHz KOI 39 KHz.
To ~a 0UT6 onon:AtITCI. arlO tvav
ToAovrwn') cAtyxOIJf::VO ORO !CpUora).Ao !Cot
evo lilOlptT1). To ljJr}(plQKO OT\IJOTO OOIlYoUvrOl
oc ovrlorolxa <piATpa nou IJtToTptnouv TTlV
TCTPOYWVIKT') TOUl:; KUl1aTO~OP<JI~ at llf!lTOVlK~,

MCTO~U TT'K ljIT)<plOKTl<: ~6liou TuN 19 KHz KOI
TOU oVTiOlOlXOU <plATPOU, nap£.lJ66.UttQl ilia
609JJiOO~ q:O::Jr,<; nau tAtyxaw on6 tva
6p6xo KAtl~OToc;~ (Pll).
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TaAaVTOJTtj~ - lilaJlap"'OJTtj~

VHF-FM
H ytvvr)TptO or'MJOT<X; VHF-FM (TaAovtW,"",

Kat O~,"",) tivOI I.ILO anAil KOTOOKwr)
Kat onoTwitoL ana 3 Tpavt;lotop on~

~vt::TQI KOI OTO CJXT1.tO 4.
To npWTo Tpavt;IOTOP (Tl) A.aToupytl oov
Ot~opqlW,"", OUXVOTTlT<X; \(01 oov TaAavtWo

'"'" Ilt CJUX'l6TT1Ta TaA6vtlalOl')<: 44-54 MHz
(OTj.\06r) TTl I.Ilor; OKPIBW<: ana TTlv &m9ulJ.TI'i
OUXVOtTJTO ~66ou). To KwlilKOnOlTJlltvo OTt

ptOIpWVLKO or'Il.Ia ona TTlv tJ:;000~ 6a9l.liOat;
nau ovaAU9!1K£ nPOTlYoul.l£v~ 06rJy&l TTJV
6mAr) 61000 £A£VXal.l£v,"" XWP'lTLKalT)TOC;:
(varicap 03) I.ICOW tv6<; KUK'\WI.lOT~ pUEll.lLOT)<;
TOU nOOOOTOO OIOI.lO~ (P 1) "to onolo
TOUT6Xpovo £nLTUYXOV£1 on6l;t~TJ ouv£XoU<;

O£ CVOV OvaAOYIKO noAAonAOOIOOTr) tC3 nou
uAonOl£[TOl ana TO O,\QI(,\TJjXl.lpCVO KUK'\WI.IO

XR2208 Tl'l' EXAR, KOl nou &00 A!:LToopy£I
oov 6p6Xa<; WLOWI.IOTtx;:~ (Pll). To
or'Il.I0 ~OToc; nou rtpOKum£L ana TO Pll
xpl')OIl.IOnou;iTOl VlO TOV t"AE:yx0 Tl'l' XWprJTI
KOTTlT~ Tl'l' varteap 01, Wo1:£ va £nrruyxc

V&TOI 0 Ul:VXCK; Tl'l' cpooua'p:: Ot~
~T~U TWV OTJ.l6TWV 19KHz KOL 38KHz. H

0KPI6r'lc\ pt.i9IJLOI1 Tl'l' £m9ul.l'l,"", oxtorrc;
lJl6orrc;: tmrUYX0v£ToL 1.1£ TTl 60118&lO TOU
nOT&vOtqdTpotJ P 1.

Ot OUVIOTWO&, l KOt R TOU OPXLKoU OT&pto
IpWVlKoU or'II.IOT<X;, ucpiOTavtOl opXLKa 1.110

npotl.llpOOfl trt<: T~~ TWV 501.1" 1.l00w TWV
OLKniwv nou unapxouv 0TTlv t[oOOo TWV
T£A£oTLKWV tVlOXUTWV JC5a KOlIC5b. AKOAoU'

~, 01 T£AtoTLKoi £vIOXUTt, ICBa KOl ICBb
ovaAOI.l6ltvouv TTl oovB£0'l TWV O'lI.l6.Twv l +R
KOI R·l. To O£UTtpo o'\QK'\TJPWI.ICVO KUK'\WI.IO
TLinOU XR220B (IC6) tmTtA!:( noAAon,\ooLo,

01.l6 TOU Tll.IlTOVtKoU Or)I.lOTa<; 38KHz 1.1£ TO
or')l.l0 R-l TO onolo TOUT6XPOvo OVOOTptlj)£L.

bOl War& "TO mll.lO t~66ou (Olapop<pWl.lCVO
KOTa DSSC) va ntpt,\ap60vcL "tfIV nArU:)(:llpoplo
TOU or;l.IatOl;; loR 6n~ onam;iTQI.

To OlOlJ~VO KOTO: osse ar)pa, l.Iot;[ ~
TO T"II.lITOVIKO 0J'Ir0 19KHz (OUXVOTTJTO 
ntMT<X;) Kat TO 0J'Ir0 R+l 09poU;OVTOl I.ltow
OVTIOT6o&wv 0TI1" QVOOTptcpouoo &looOa TOU
t&AwnKau tV10Xvni 1C7. Ot OXCTU(C, OT6eI.l&,

TOU mlI.lOT<X; - ntAOTOU KOI TTJ<: OUVLOT~
R+l pu91.1l(OVTQI 1.l00w TWV nOT£VOI~pwv

P3 KOI P2 avtlOTOIXa. 0 tt:J.rottK6t; tVIOXIJT1'll;;
M::tToupy£I anAw<; oov 6a81.1iOo onOj.lOvlalOI')<:
yLa TO KOOlKonOlrJlltvo ot'Jl.I0, tVW noptXtTOL

KOI I.lLa ~£XwptOTt'\ tJ:;~ 1.1£ on6(£~Tl

auv£x~ ptUl.laTO<;, Tl ono(o Ol1l.1tIWvt::TOl OTO

OXCOlO w<: "A" KOI XP!"JOII.l£ti£1 oav oTJl.ltlo
£MyXou.
Tc'\Ol:;, 0 TtM::atlK6<; tVLOXUTT')~ IC4, A£L'roup

y£l Wl:; Ttllyt'\ TOorr::. nou noptXtL +6V (TT1I.lLOr)
TOoTl "t~(oc;:).
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!xn\lO 2: rt\l'K6 6,6v(Xlll].l(' 11IO~ vtvviliplOC;; I(OOI1\01101110n" QtqW:o\pu>vIKOO onll(Jl~. ria 10
OUYXj>OVlOllO IWV (mi'O""'" 19KHz (nlMIO~) KO, 38KHz Xpn<1I].10nOlthOI IlIO u.o9lli60 PLL

o 6p6Xo<;, O!JYKplv&l T\~ lpOotl<: TWV &Jo n0l-lnou FM.

'1l-llTOVII<WV KUI-lQT0l-lop<pWV 19 KHz IICI 38KHz nCPIYPOrplj KUKAtiJJlaTO~ TOU
Kal naptXcl tva m'Ulo O<pQAl-lOTO<; npo<; TTl
6ae~loo aXl08L011C: lpCOIlC;, etcl wet(: TO llUo KtuJIKOTTOIIJTt'J.
O!'l~OTO va txouv OT09t:Prl lpOOlKl'l oxton. ITO KUKAWI-l0tlK6 6,oypcij.lj.lo TOU Kw6lJ(onOlTj-

To ar)paTO nOll OVTlOTOIXoUv OlO 0U0 on:p£o- Til noo BpiOKCta, OlO OX!'lllo 3. q>aiVUOt

<pWVUIO KQ\iQAlO (l KOt A) OOllYoUvrOl apXlI<O K08ap6 11 w.flp'K OVTIOlolxla IJ& TO yt:VlJ(O
DE: avnOlOlXc, 6oellloc, npotll~ KOl OlOYPQIlIlQ nau OVaAOOTlKC npol'JYoullfvwe;. H
~6 09poll;OVTOl KOI ~Ql wan: va 6aEl1Ji6a )(pOVtOJ,loU XP'Pl.lonoltl tva KpU-

6'l.uouPyr)6oUv TO OlN9&tQ ofIJOlO L+A Kot oraAAo EIq.Il:Ai~ ouxvOTllTa<; 2.432 MHz
L.ft To ot)Ja L-A ~OI l-lal;1 ~ TO KOI Iltow TOU YVWOToU CMOS oAOKA~-
IJ.ItTOVlKO ot'IJo 38KHz O£ t:vav noMonAOOIo- YOUK~~ TaAavTwTl'i - 6ta.ptrTl CD4060
an'16nou yiV&"TOI ~~6pqI(..lor} nA6TClIJl; Wart: (1C1) Ao¢civovTOI Ot 0U0 OnQlT~, ~

va OTJ,lloupyT1&i TJ ru;p!oxtl osse OTO~O xvOTTlTE, 19KHz KQI 38KHz.
Kw6tKonoif)OTJl;.~ 1-lCTQ, tva, o~on'tc; To KUKAw\lO £JJ;yxOpt'lTJ' oAlo9torr:: <Pliorrc;:
~ TO OI'II10TO l+R, TTlv OUXVOTTITO' 0f11V ~oOO TOU cn'IJOT~ 19KHz., uAonol£[TOI

mAOTO TWV 19KHz KOl TO orilla nou npoKUmtl I.It TTl 6oet'\6tlO I.IlOl;; 6lnA..... ~6Oou cAcyxo.
ano TTlvO~ OSSC. I:TTlv t~oOO TOU I.IC'ITJ' XWPTJ"TIKOTTlTO, (varicarp 01) KQI tv&;
oElpolOTl'i Aap66:Vt"TOl nAtov TO nAr')pt, qx'1aI.lO T&AOOTlKoU CV1OXUTr) (IC2). AKOAoueoUv iSUo

600tKl't<: t;WVfl' TOU KlOOLKOnOlTlI.ICVOU OT£p&O- 6a9un£paTQ <p{ATpa l-C MOU n I.ltow TWV
q>WVlKoU or'Il.I0TOl:;, TO onolo £lVOl CTOll.I0 va onolwv TO T£TpayWVIKC or'Il.I0TO 19KHz KOI
tlpOPl.loo9£l OT'lV tloo6o 6l01.l0Jl<l>WOTl<: TaU 39KHz I.l£TOTptnovTOl at 'll.llTOVIKO.

To Or)I.lOTO aUTO &lpOPI.I6l;OVTOl ern] OUVCX£lO
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I:lt.nlKl 3. KOllnwlJOUKO o,oyjXIlllJO lilt; V£vvntPI~ "wSlKOllomOllt O\£jlCO<4lWV'KO\! onllOlO!>. To &Jo o1Iolli>mP'W\l(\I(I KOl(nwlJ010 ,unO\! XR2208
cnnu.o.N OIDoJlOlXllllto; 1I£"OUflyico;. To 1C3 (1\101 ow&::&pivo 00\1 PLL E~ 10 1C6 ncnoupyci~ OVOnoYlKOo; noMonllool001n.;.

t6l:ll'K KQlIJT1i(t~J) lJI4IrlhJ)l;; auxv6TTfTQI\ Ilfuw
twv ~opt1'JjChwy C31, R46 1101 LS. IlptTl£l
tOW va <lI'}.l£l£al6(:( 6T1 11 6(~ vancap D3
£!VQl TO IJOVOOlK6 ototXelo Il£ XWPTltuU;
OUllnCpllpopli nou 6piOKCTOt napOAAT)Ao OlO
nilv(O tcU.OVTWo£w<; L9. Aut6 Y(VCTOt yLa va
c),aXlOTOnOlTl8cl Tl nopall6P<PWOTl FM nau
npoKaAciTOt an6 Ttl:; Ilil ypalllllKt<: OlaOlKoo(c<:
Il£TaTpoTl!'K TOar)<; oc ouxv6TTlTa (U-I). 0
OlClllopqlla)T1'!<: clvQl apKCTO COOio6r)TOC:;, KOl

cmTUYXcivcl TTl JJtylOTll anoolOll OUXVOTTlTOl:;
IJC rW:itOl:; aflJaTOl:;Ol~ 80 mVp.p.
o TcU.avTWT1'!<: AcIToupycl l!& cnaywyoo;
av60paorJ I.liow TOU L9.
To OWrcpo TjXlv(knop (T2) AclTOUpyt:i 00'0'

CVIOXUtft<;; CVW TO q>(J.TPO (WVIl<: L 1o-L6 clvQl
OUvTovlo!dva OTil OClrrCPil ClPIJOVlKT'l TOU

EJ.£Krop 9/93

TaAavrwn') (Of\Aoofl 0TJ1V ncpIxfl TWV 100
MHz). To qK}.TPO 0UT6 aVO! MOU~
~, cnQlJtvw<; civw noMj cmAclmX6 Kal

cmruvxcivcl ~10I1 TIl<: t~1'l<: twv SOdS
0TI'l OUXvOTTlta tOU tcU.OVTWn') (sOMHz). To

nOVTcOl41npo PS XPilatllClJ(:l Yla TTl pU9~10I1
TaU Ktp601.IO:; tOU T2 Kat cnOlltvw<; Yla TOV
tAt:yxo tTl<: IOXUo<: cE;6&xJ tTl<: Ba81l(OO,. H
pOO~IOTl aun; c(Vat anopoiTTltTl 6tov np6l<cl
tOt va xpl)OI~onon'}8oUv 000 moo:<; l1IOK£:~
~c(~ npciY!JO nau ou~Ba[Vct 6tav y(VOvtot

IJCt¢loc!<:n~ c...fi0.6.~6pqlw
0I'l<: (IMO) nou onOttoUv locc; Ot~ lOXUo<:
ylO tI<: 000 qJnAt:K6f,1cvt:<: OUXVOTTltcC:;.
T6 tpoVl;[OlOP T3 OXTlI.lOlil;c1 tvav CVIOXuT!'J
IOXUo<: Kat J.ClTOUPYC( OC TO(Tl A, CIIW ~nopt:[

110 onoOWo£l IOXU ncplnou 1SO mW DE: q>opTio

son To flJ)...io L8 OlO ouAAblTTl tOU T3

ClUVTOVj(CTW 0TJ1V OUXVOTTlTO~~

TWV I.lIJ(fXll1CT06Ar1TWv I'lI..IK'IWTW", 046 KOI
047 01 onolOi pu81.lil;ouv cnlOl'l':; Kal TTJV
npooap~oY'1 TIl<: 8a9~(00<: cE;6Oou npoe:; TO
q>OpT(O.

T600 il 6a9~[oo ToAoIITWTT'l - Olo~apq>wTT'),

600 Kat Tl 6a9~loo KwOlKonoiT)Ol')(; OTl:pt:cxpw
VIKGO: 0ll1.l0'v.:; nau ncplypOq>ilKC mo navw,

TpotpOOoTOOvtQl on6 !JIG rtTJYIi tOar)<; 12V"
anoia np&nCI va e1vot OTo9&ponOll')Jtvr] KOl
1J(avr; yIO TTJV napoxil P£io,latOl:; 200 rnA
TouAOxlOTOV.

KomoK£uq.
H YCW!'lTPlO O'tcpt:oqlWVIJ(OO ar'I~OTOC:; FM,
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rovappoAOytiTOl navw at &Jo runwfdvo
IIutV.WpOTQ. To tva on6 OUTO ncplMJjJ6QVCI Tl1
YCVVlitplO KlOOu<ono[l'lOll, otcpcoq>wvu<oU
C1l'J~aTOC; KOl TO O;v.o lTJ 609p.iOO TQAaVTWT~

• fHOt!Op<;>wn;. 01 0U0 rtAOKtW:; nap06i60VTOI
ana TO YPQ<llcla TOU ncplooLKoo CVWIl£VCC: lIat
nplott va OIOXWpIOToUV. 01 i~hCi6POIJOI XaAKoU
KOt to fitaypOlll.I0TO TOnoetTlloll, c~apTlll.la

TWV ata TUnw\.ltva KUKAWfjQtO, lPQ[VOVTQ( OTO

ox1'lI-lQ 6.
Ilplv ana onOloo!inon: llloolKooia OlNGPlloA6
~ OWIOTCTOl va KOTOOIICuooEloUv TO

flllvio.
KaTOOKtUrl TWV n'1viwv:
H £mruxio TTl' KOTOOKan't<; c~T6Tot oc

~y(W) 6a6JJ6 arm TTl" m)lOTTjTQ KaTOOK£Ul't<;
TWY rtrJViwv Kot yt' CUTQ OUVL<JTt1TOt va
OKOAou8l")o£t Kovt:lf\ mara ~ oOrJy~ ROO

OKoAoueoUv. H 61a6lKooio KCTOOKCUI'l<; uno
6or19dTOl KOI ana TO OliVo 5. Ot apIBpoi noo
6pioKOVTOl Iltoo CIt mllxv9tocl, 6TJAWvOUV
TOY ap!9p6 lWV ancLpWV Kci9f: n».iYIJOTO<;:.

CVW TO lJoUpa ariYIJOtO OllIl&IWVOUV TTlv opx!'l
m:plV.~IlC:.

To nllVrO L9 clvOl tU;\IY~VO navw oc
Illllp6 q16Pllo tllC: Neosid wnoo 7T1 S IJ£
IIITPIVO nupfwQ. To npwT£Uov W;\lYIlO onot£
;\£(TOI ana 10 cnc(pec: £IlOYIC oliPIlOToc;

Ol~tpou 0.3 mm CVW TO Own:peuov
onoTc>.£ltOl ana 3 onclp£<; clloYll oUppcrto<;
04O(1ttpou 0.2 mm 1101 WMyCTOI no;\u ItOVTO

OTO YCIWIlCVO dKpo tOO npwT£00vnx;.
To nl')vio L10 elVOl TV;\tWCVO navw oc
<¢PIlO TTK Neosid njnoo 7V 1S IlC np6mvo
nupfwQ. To npwtc00v onoTc;\c(TOI on6 2

cnc(pec: CIlOYIC oUplJOTO<; 610IJCPTOU 0.2mm
1t0l TU;\IYCTOI no;\u 1t0VTa eTO YCllJWIJCVO GKpo
TOO 6£UTCpc00vToc; TO ono(o onOTC;\CITOI on6

8 onclpec: tlJOYIC ~OTO<; 61~tTpou 0.4
mm
To nllvio L11 tlVOI TU;\lV~VO n6vw oc tvo
6oKTU;\IOCIOfJ nupfJvo lJl&pp(tT] MOO TSD-12
TTl<: Amidon Associales (Micramelals). To

rtpWTciov TOll anoTUl:ftQl OM 8 Ont:ip£<;
qJoyLt ~OTO<;04~tpou 0.7 rrm IJt lJ£OClio
;\JWIrl OTIC: 4 0f1£\pE:<;. 01 O(pOOtKTCe: TOO clvOi
01 ·1~ KQI "3~ VIC TO 6Kpa kQl ~2· Via TTl IJcooio

;\~ To OCuTcpWov txtl Toue: QItPOOtxTce:
·4~ KOI "5" KQI anoTtJ.&iTol ana 2 ancipl:e:

ClJovtt oliptJOtoc; &ClIJtTpou O.Smm TUA.1VJ.lt
vce: KOVTa 0lTl VClWPCVfl rtAcupO tOO npw
tcUoVTO<;.
To nllvio l6 clval TUMYIJCva navw oc
q16Pllo TTle: Neosid TUnou 7V1S IJC npaclvo
nupfwo KOI onoTc;\tiTOI on6 8 oncipt, tIJOYI£:

eupIJOTCl<; 6l0IJCtpoU O,4mm IJt IJcoaio ;\T'NJT]

onc: 4 antlPlX:.
To nllvio l7 CiVOI TU;\IY!lCva navw oc IJIO
IllKpfJ xavOpo qlCpplTTJ 6nw<; "-X. 0 nina<; FB
43·101 t'"l<: Amidon ASSOCiates (Mk:romelals)
KOI onoTc;\c(ml on6 4 oncip£c: CIlOYIC auplJO
Toc; 610llCTPOU 0.2 mm.
To nl')vio L8 C[VOI Tunou ocpoe: (xwplc:
nupfWo) KOI onOTC;\C(TOI on6 7 nutwcc:

onc[pcc: CIlOVIC otiPIlQToc; 6l0IJCtpou 0.5 mm.
H COWTCPIK!'l OIOIJUPOC; tWV OntlpWv c[VOl 3
mm.
nplV on6 TnV TonoetTT)C!l1 TWV flTlviwv IJC
q16PIJt<: nllvw on'Iv n;\QKCTQ, c[VOI Ka.M va
VIVCI >.£~PT'J<: ry.&KTplK6<:; tAcyxoc:, VIO va
OlCntOlw&1 T] Ka.'!'l tvWCJrl TWV llKpwv Toue:
IJt TO OVTfOTOIXO noOop6Kto TTl<: lp6woc;
ko6W<: kot T] IJ6vWOfJ tWV anctpWv Toue: an6
TO IJtTo.U.tK6 ncpf6;\fJI.lO.
KOTOOK&Ur; TI')e: nAak£TD<: KwlilKOnoil')

aile::
To TIJ!'lIJC QlJTO TOU K~OTa<; clvQl CliKo;\o
OlTlv KOTOClKCUI'l TOO. 01 000 ciooOot TOU
OT&ptO<pWVlKoU af1IJatoc; K I KQl K2 tono9&
toUvTOI KaT' cu9clav navw 010 TUnWIJtvo
K(MAWIJQ. Meta ana HI otNGplloMvrp'l 6;\wv
TWV t~OPTTJlJ6.twv, nptf1C1 va tono9ctT]9oUv
01 IJtm;v.IKC, 8wprudocl<: am OTJIlC(O 6nou

unOOCIKVUctOlIlC 6lcKCKollllcvc<: YPGIlIlCC: OTO
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lUnWIJ£vo K(Il~hWIJO. 01 8WPOKioClt; OU1Ct;
IJnopoW va CiVOl IJC1oMIKCt; TOlVice; ana
ljJwoopyupo (loiyKO) IJIKpoU nox~ Ka!
UljJoUC; 20 mm. Tthoc; 611.0 10 nOTcvOlolJCTPO
npcncl va PU8IJlOToW 010 IJtoov TI1e; i510i5po
Ilrie; lOUe; ncpinou.
KaTaaK£U~ TOU Ta"aVTWT~ • lilajJop
<pWT~:

ITO Olllleio OUTO eivOl anapoiTI]TO va TOVl
OloUV 0pIOIl£va Olllleia TIle; i5lai51KOO(0e; OU
VOPlloMYIlOI1t;, Cli5!KO Yla 6ooUt; i5cv i5108t
TOUV enapK1') CllnClpio one; K0100Kcute; KUKhW
IlOTWV UIlJl1hWV OUXVOl1')TWV.
H OUVaplloMYl1011 npcnci va apx(ocl IlC TI]V
Ton08£TI10l1 TWV TplWV nl1v(wv IlC lPOPlla,
ohM xwplt; TI1V Tono8cTl1011 TIlt; 8WpOKI0r,e;
TOLK;. AKOhOO8wt; TonoScTOuvTOl at OVnOla·
OClt;, at i5(000l TO nOTCVatOIJCTPO KOl 01
nUKvWTte;. Eli5lKa OlOUt; nUKvWTte; 11 OUYKOh
hJ10Tl TOUe; npcnCI VO Y(VCl cTm WoTC VO

6pioKOVTOl KOTO TO i5UV010V nhT)OICOTCpO

OTI1V nhOKcTO, i5l1hOi5l') IlC 10 CMXlOTO i5UV010
IJT')Koc; OKpOOCK1WV. IT1"1 OUVCXClO IlnopoUv vo
10n08CTIl80uv Ol IllKPOIJCT06hl1TOi nUKvwTte;
KOl TO TpoV~(OTOp.nptncl va TOVl08ei OTl, I]
anOTunWOI1 TOU TpoV~(OTOp T 1 6ploKeTOl
OlTJv n>..cupO e!;0PTllIJOTWV TIle; nhoKt1Oe;
cvw TOU T2 0Tllv n)"cupO ouvoStocwv. 'OIJ~

KOl TO i500 OUTa Tpov~ioTOp Tono8cTOUVTOl
OlTJv nAtupa ouv6totwv OVT(8uo IJC OAO TO
aMo C~OPTr,IJOTO.

To Tpov~loTOP IOX~ uljJl1)"Ti<; OUXVOTI1TOe; T3
lOn08eTClTOl oc UljJoc; ncp(nou 2 mm ana TTiv
cmqxivclo TIle; n)"oKt1Oe; KOl nptncl va C1VOl
cqxXiloollcvO IJC IllO IlIKpJi OOTCPOCIi5ri I.jJUKTpa
KaTaAA1"1AI1 Yla c~opTT')lJaTa TO-S.
Ine; SCOCle; nou 011IJCIWVOVTOl novw 0Tllv

n},OKc1O IJC i51OKCKOIJIJCVCe; ypolJlJce; nptncl
va Ton08cTIl80uv BwpaK(oClt;. 'Onwc; KOl 0Tll

6aSIJ(00 TOU Kw6IKOnOII1T!'J OUTtt; IJnopoUv va

anOlt},oUVTOl ono lJeTO},},lKct; TOlVice; ljJtU

OoPYupou U4lOUC; 20 mm. KaTCi: TIl OUYKO},},T)OI1
TWV 8wpoKlocwv novw 0Tll nhOKtTo npcntl

va i50eci 10IalTCPl1 npoooxri va IJI1V K01OOTPO
~ TO yClTOVlKO C~OPT1'JIJOTO ana uncpEltp
lJovOll. To TlJ1'1lla TIle; 8WpOK101]t; nou 6pioKC
TOI KOVTO OTOUe; IJIKPOllc106A11ToUc; nUKvwTte;
C46 KOI C47 npentl va 0lOTPl]8cl WoTt va
6tXtTOl cvo 8l1AUKO 6UollO BNG KOTOMI1AO
YlO OT1'1Pl!;11 oc oaooL 0 KtVTplK6c; OKpOOt
Klft<: lOU 600IJOTOC; nptnc! va cvw8ci KaT'
w8eiov 0TllV 8COll c~OOou nou unoPxcl OTI1V
nAoKtTo. Tt)"oc;, novw one OAte; ne; SWpaK(

Otle; nptncl va Tono8cT1"18c( tva KonoKI ano
TO [010 U)"IKO, 10 ono(o npol1youlJtvwe; 80 CXCI
Konci KOl 80 CXCI OIOIJ0pq>W8C{ KOT6AA1"1ho.
ITo KOnaKI npint:l cn(OTK vo ovolX8oUv

TpUnCe; one; 8tocle; nou unoPXouv C!;0pTTiIlO
TO nou onOlToW Pu81J10ll (lllKpolJCT06AllToi
nWWWTCe;, nOVTCmOIJCTpo r] nl1vio) Won: va
cmTpcnCTOl I] npoontAOOI] IJC CVO 1J0VWnKO
KOT006(01.

C33 Lt. nlS

Pu8ploq Tq, yevvqTplO,
KbJJIKO"ofl]uq~.

riO TIl pU81Jl0l1 TI1e; YCVVr,TpIOe; Kw61Kono(l1
011e; OTtPCCXPWVIKoU oriIJOTae; onOlTEiTOl CVoe;
naAlloypO~ 6LnATi<; 6eOIJl"1<:;. Lnt; 000 tloO
Oouc; TaU OUVoStOVTOl TO OlllJcio TP 1 KOl TP2
TI1e; ycVVr,TpIOe; KOl pu81Jil;tlOl TO nOlcvmo
IJtlpa P1 IJ£XPIe; OTOU OUlJntoouv TO 0l1lJcio
61066ocwe; ana 10 I-ITJotv TWV KUIJOlOlJ0pq>WV
19KHz KOl 38KHz, onwe; lpOlVClOl OTO OXr,IJO
7.

AKO)"oUSwe; nptncl vo pu81J10loUv 01 OT6.8IJCe;

TWV OllIJOTWV L-+-R KOl OUXVOTl1lOe; -mMTOU
(19KHz). 0 nOAIJOYp6~ npenCI va ouv6teEi
OT1"1V e!;o6o Tft<: ycVVr,TpIOe;, 0Tllv cloOOo L
npincl va ClpOPlJoo8c( 01'11..10 OUXVOTl1lOe;
1KHz KOl nMTouc; 1Vp-p KOl 0Tllv eioOOo R
crr'lIJa 300 Hz IJC TO (610 nMTae;. Twpo TO
nOTCVOIOIJCTpa P3 (nou pUelli~Cl TIl OTaelJl1
Tft<: OUXVOTTl1Oe; - mMTOU) npenCI va OTpa~c(

OVTi8cTO ana TIl lpOp6 TUIV 6UKTWV TOU
poAOyloU IJtXPI va TCPIJOT10CI, WoTC va IlI]V
nOpOUOla~tTOl aUTO TO OTiIJO 0TllV e!;o6o.
AKOAOu6ti PU81J10ll TOU nOTCVOIOlJtTPOU P2
IJCXPIe; OlOU TO 0Ti1-l0 R-+-L onOKTJ)oeI OT11V
£~o6o 100 nMlae; IJC TO OTiIJO L-R. LTOV
naAlJoypOlpO TOTC npencl va ClJlpOV(~tlOI 1J10
ClKOVO nOpOlJOIO IJt oUTIi TOU OXr,IJOlae; 8.
AlJeouV; W'TO. onOIJOKpUVOVTQl TO OTilJoTO ana
ne; 600 CloOOoUC; KOl pUelli~tlOI TO P3 WoTC

11 OlOe1J11 TIle; OUXVOTllToe;-mMTOU OTTJV
ciooOo, VO yivCl 100 mV pop.
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O£ nOJlO.'9to£l~ onllwvouv IOU OflI9IH) ml£lpWv 1109£ tUlliv"OI~, £v,;., 10 ~o6{xl otiwOIO
onll£lwvOUV Inv OflKrl m~ K(i9£ n£fllilll~n<;.

PIJ8Jlluq TOU TOAOVTbJTq

610POptpWTq.
APXlKO npCnt:l OTTJV tl;o6o TT)<; aa81J(ooe; va
ouv6ceei tva ljJeui501.pOpT(O 50n, nou Il0opt;(
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1:xri~o 7: To OIlIJ£lU (:""\ll>O"~ <II'U LU 1"""'.

IWV KU~OlO~O~V 19KHz KOI 38KHz
~nop.ouv vo oU}Jnimouv ~CtO OliO KOUltl}lntlll
r60lllOll toU Pl.

1:X111JO 8: KwO'KOnOI11II(VU "'£p"O'l''''V'K'' IIIlJ'O

~£ owoui rue,,,,,,, J1JS .:nofll'"S IllS
OUVIOlWo<OS L'<-R (xwpiS ouxv{Hmo - ",116m)

ho OlllJdo oUT6.nptm:1 vo cnovah~C[ IJC
npoooxTi II '\CnT0IJCpt')e; pUeIJlOTj TWV L10 KOI
L6. np6.YlJo onopaiTllTO YIO TTJ Olop8WOll TOO
lpOlVOlJCVOlI !p6pTlOlle; nau CylvC OTllV npoll
YOUIJ£VIl pUelJlOll Myw Tlle; nopouo[oe; TOO
OVIXVCUTTi OTT)V £KPOt') TOO T1.
AKOAoUeWC; 0 OVlxvcuTl'\e; npincl va Tono8c
TT]8d OTTJV t~oOO TllC; 608lJiooC;. KOI va

o
o
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"

'"

o

•

a: I C45

CKTlX: av clVQl fhaecol~a<: cvoe; nah~oyp6<p<>c;

~c c0poc; 100MHz TooMXtOTOV. OOVIXVCUTfle;
fl 0 nah~oyp6<p<>c; ouvMoYTQl OPXlKO OTllv
CKpot') TOO T1 KOI pue~(~nQl 0 nupflvm:; TOU
nllvioo L10 WoTC va cmnuX8c( TO ~CYIOTO

nMTa<: oil~aTa<:. nop6lJOla pU8~[~£T0l TO
nllvio L6 YlO llCylOTIl oT6.8lJll oTi~aTa<: OTll
~coa[o ATi~1l TOO. AKOAau8wc; pU8~[~CTal TO
nOTcv0l6~CTPO P5 CTO( WaTC II auvcxTie; TOOll
OTa OKpa TTJ<: R52 VO C(VOI ncpinou O.44V.
AUTO OVTlOTOIXci OC OUVcxce; petllJO (OTj~clO

ACITooPyioe;) ncpinou 20rnA 6l6. lJCoau TOU
T2.

A~c~ lJCTO. 0 OVIXVWTt')<:; ouv6cnOl OTO
6CUTCpCUaV TOU L11 KOI pu81J[~CTOl 0 IJlKPO
IJCT06AllTlX: nUKVWn')e; C42 YlO lJCYIOTO oTilJo.

~KIlI'O 6: 'O"JIl d;,o()lIIIlOlWV. 0'1'11 UU\!OCUH.W KUI b,uv(>Uj1lJU lUIlUIl(lIl""~ '-~"Jl"'I"J",>~ "'~

JI(,oKEra<; VIO In \Il:vvrhplo KwOlKonolllolH; oU:pCO(pWVIKOU <.JI'JI(][D'!>.

va anon:hciTQl am) TOV nopO,u..'l'\o QuvOua

o~6 mJo aVTlon'!.otwv 1000/0,5W. To novn:
0l6~TPO P4 nou puelli~tl TO nOOOOT6
rilall6~ nptn£l va OTpolpd QVTi8CTO
npo<; T~ MKTC<; lOU poAOylOU IlCXpl va

n;PIlOTIOCL. Twpo, npent:l va yiVCI cnaywylK!'J
oU?;tu~f) TIle: tlOOOOu cv6<; OUXVO~TPOU Ill; TO

rrT)Ylo L 1 Kat va pu8f.l1OTC[ a nupfjVQ<; lOU cTm

wan: va aVlxvtuCTOl OUXV6T'1TO iOllllt TO I-Jl06
~ cm8Ulllll!K ouxv6rJl1Q<; t~600u. Av IScv
!:i\a-tieCtOI OUXV6IlCTPO, T] PU81l10ll IlnOp£i va
Y[VCI I-It tva 6CKTIl FM, OUVTOVIOIlCVO OTIlv

cm8UllllTl; ouxv6tTlto.
flo TTl pli8fll0ll TWV cn6\.!cvwv 6aell[~v civQl
orropolTIlTo va KQTOOKCUQ(IScl 0 an}"Q(; aVI

XVCUTT1<: Ol'II.lOTO<; nau !pCI[vtTOl OTO oxfl~a 9
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1:xtlllO 9: MI: QUIO [OV olli\6 oVlxvculli

onllolwv VlIJIIM<; oUKvomm<; l.lfiopd va yiVEI n
p66IJIOll IOU to1l0VIWII1 - OIOllopqlWul VHF-FM.
Lin lIioll IOU 1l1111Boi\lOlJilpou Ilnopd va
uuv&:llr.i tvo 4-'IH{lIOKO noMllnpo Pu9).JlOllivo
OIllU 1110 woilJllllllI "i'ti\lUKO ulon<; 'uuvr\~
200 mY).

KaT(i~oyoc; t~apTrj ...6TWV
TAAANTnTHI - AIAMOPcIlOTHI
AVTlOT60W;
R44: 10K
R45, R55:330
A46:1K
R47, RS1: WOK
R48,R49..27Ok
R50: 390
A52: 220
RS3: 4700
R54: 3K9
P4: nOTf;VCllOIlCTPO l(aToo6(~IQlj 10K op1C6·
VTI~ TonoElt11)OT)<;
P5: flon:v(}u)\Jctpo K01oo610100.) lOOK opl(6
VTtO<; Ton06tnJoTJ<:
nUKvwTt<;:
C31:22On
C32: 10O\.JF/16V
C33:10OpF KtlXl~JlK6c:

C34, C41, C44: 4n7 KCpal.llKO!
C3S, C45: 101'1 K&pa,.lIt1ol
C36, C39: ap2 K£PQI-lIKO[

C37, C38: Ip KtpajJlKOI
C40, C43: 1n KtPQIJIKOi
C42: ZOp IlIKpc!\.ltl06AT)T6c:
C46, C47: 60p IJIKfXllJCT06A'1T6c:
C48, C49: 1DOn KCPOl-llKo[

f1r)vio: (OOTlY[£<; TUA!Y~aoc; 6(VOVTOI aTO KC(IlCVO)
L5: TOOK 100~H

L6. L 10: ¢l6Wo Naosid 7V1S
L9:Q)6Pl1o Naosid 7T1S
L 11: nup!'lva<: Micromelals T50·12
L7: Xo.v6pa O:PCppiTTj 3mm

.H~IOYWyoi

02: BAT85
03: 88204
04: lN4148
T1: BF981
T2: BF982
T3: 2N5109
luo.o:popo:
K4: 0Tj},UK6 BNC
AOTCPOCl~lI'l': 1.jJUtm]~ ylO TO·5
Tunw~tvo KUK},W~O 920155

KOTllAoyo<; &~OPTlW{lTWV
rENNHTPIA Kn.o.lKOnOIHIHI
AVTIOTo.otl~

Al:2K2
A2:1M5
A3, A4. A6:47KS/1%
AS: 220K
A7, A9, A16, A17, A34: 22K
AS, Al0: 82K
All, A12: 8K2

EACKTOP 9/93

pu81-UOToUV 01 1l1KPOIlCT06M)TOi nUKvwTt~

C46 KOl C47 YlO IltYlOTT] IOXU c~6OOu. nptnci

va OllI.l&lwSci 6TI 01 OiJo IlCTP~OCl~ oAAT]Acm.

OpoUv KOl YlO TO Myo oUT6 ctvOi onopaiTT]TT]

cnOVO},T]nTlKT') pU8~IOT] OPKcTt~ <popt~.

Twpa I.lnopoUv va ouvOc8auv OTl~ clo6OO~

L KOI A oT')1l0TO OIOIl6P<PW011<:. Mc TT] 6oT')8c10

cv&; OTCpoo:pwVlKoU OtKTUI] FM pu81l1~CTOI TO

P4 Ilc npoooxT') IltXPI va cmtcux8c( T]

CmBul.ll1TT') on6KAlOT] OUXV6TT]TO~. H KMT')

pU8~.lloT] I.lnopci va cAcYX8ci IlC aUyKplOll TT]~

aT681.lT]~ TlXOU TOU cKncllnolltvou a1')1l0T~, Ilc

tTl atc81.l1] I.lCPIKWV npoypal.ll.lCTWV nou liOT]

cKntl.lnOVTOl ato FM. TUmKQ, TO KwOIKOnOIT]

I.ltvo 01'l1.l0 Olo~6PlPWOll~ nptnci vo tXC!

nMT~ ~CTO~U 4QmV pop KOI 80mV pop atO

A13, R14 : 1201<
A15; 1M
A18, A21, R40, R42 : 100 K
R19, R22 1K5
A20,A23,A32:15K
A24,... R31, R36. R38, R41 : 10K
R33 : 7K5{1%
A35 : 56K
R37 : 3K9
R39 : lK8
R43 : 6800
RS6,R57 : 4K7
Rsa : 47K
AS9 : 1000
Pl: novTCOI~TPO KOToo8101oU 25K opl~6VTlO~

TonoetTTJCITK
P2: nOTCVOl611CTPO KOToo61151oU lOOK opt~6VTlO~

tonoetTl)Cll"l':
P3: non:vol6llCTPO KOToo6t151oU 250K apa;6VTIO~

TonoetTTJCI~

nUKYwTt\i:
C1, C2 68p K&pcIl.llKO[
C3 : 150p KCpa~IK6<;

C4, C6 : 470p KCpaI-UKO(
C5. ca. C10 : In
C7, C23.... , C29, C31 100n
C9 : 4n7
C11 : l~/MKT

C12 : MOp KCpcI~IK6c;

C13, C20 : 330n
C14, C15 : 47~/16V
C16, C18 : 150n
cn, C19 : 3n3
C21 : 18p KCpajllK6c;
C22 : 10~{16V

C30 : 470O!.t/16V
I1r)v[a:
L 1, L2 : 47 mH (Toko 181LY473J)
L3. L4 : 100mH (Toko 181LY104J)
H~loywyol:

01: 68212
ICl : C04060
IC2 : LF411CN
IC3, IC6 : XR 220aCp
IC4 : OP77
IC5, Ica : TL072
IC7 : LF357N
lI.1o.0:p0pa
Xl: KpojoTaMa<; 2.432 MHz, 30pF nopQMw.ou
OUVTOVlOlloU
Kl, K2: Bual!OTooCKTc~ RCA KOT<i),},l1AaI YlO
npooaPlJoYT'l oc l1Jnw~tvo KUtcJ,.WIJO.

6pol.lto TOU P4.

Tt},~, I.lnopouv va TonoecTT]60uv OTO nT]vio,

01 BwPOldoCl~ T~. AUT6 IJnopci va npoKO

MOCI tvo IJIKp6 onoouvTovlOll6, on6Tc eo.
Xpclo06c( I.110 cnovo},TJlIIrI TWV pue~locwv.

ria TT]v Tpo<poMTJ1OIl TT]~ I.lOVOOO~ OpKc! tVQ

T~nK6 12V/200mA 6nw<; npoavOlptp

8IlKC, o},M nptncl va 0lll.lClW8cl, 6n, Myw

TT]~ IlcYQ},Tj~ cuol06TJOio~ TTl" YCVVT')TPlO~ KOI

TOU OIOllopqx,rn'l, ° IlCTOOXT]~OnoTT')~ tOU

Tp0<p0t5onKoU nptncl va TOnoecTT]8cl OPtlCTQ

1l0KPlO on6 TT] 8081lioo U4Il1AT')~ OUXV6TT]TO~.

Av 1lQ).,IOTO C[VOl 6uvm6v. OUVlatCTOl I]

Ton08tTTJOT'l TOU OC CVTcAw<; ~cxwplat6 KOUTL
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