
TpOqJOOOrJKO olnjjIi~ Kar£6(}vvan~.

Yn6 Klaus Schoenhoff

Me n'1V~ nopox~c; Koi onopp6cp'1o'1C; (I) oTo8EpOU
PEUIlOTOC;.

DAo ro KoA6 cpyaOTl/pJOKO rpf/J060TIKCJ 6108trouv tva
pU()jJl(OjJ£VO KUKAwjJo "£pIOpIOjJOU P£UjJOTO, Koi lJivouv
OTO()£PO"OIqjJtvq TOOq pU()jJl(OjJ£vq £VTO, JJIO, OPK£TO
jJ£yoAq, "£pIOXq,. OjJW, £vtiJ oAo OUTO TO TPOtpOIJOTIKO txouv
Tq IJUVOTOTqTO vo "Optxouv P£UjJO OTqV t~olJo, OX£lJov
Kovtva 6tv eival 0& 8toq va orroppotpa pcupo anD rlJv
t~o60. To K&v6 auro nou y{VET01161OiTcpa 01081]70 orav 8tAs/
KOVeit; va cAty{c/ aAAa rpOip060TlKc1, Jlnoropfct; Tj ipOpTlOrEt;
oncu60UjJE va TO KoAUlpOU/l& JiC rlJv nopouoo KorOOKEUt1.

KUKAWI-l0TO noo ~oe; XPCU'll,OVTOl YIO 1T]v
Pue~I011Til<: TOOJle; Koi YIO TOV ncpIOpl0l-l0 TOO
PCU~OToc;.

EKT6<:; on6 T[e; naponovw ~ov605ce; noo T(e;
OUVOVTO KOVCte; at OAO TO PU61-l11,6~cvo

TpoIjlOOollKO, TO TpoIJlOOollK6 05mAT'ie; KOTCU·

SUVOI")e; ncplAOIl66vCI KOt tvo KUKAW~O T6
ono[o Ilnopc( va onop~l')ocl tvo C~WTCPIKO

C(flQP~ol,o~cvo pcUIlO. KOT'OUTOV lOV Tp6.no
TO TpcxpOOOllKO AcITOUpYCt KOt a6v Opyavo

I-ltTPllOlle; PCUI-l0TWV <jl6Pl101"K fl CK(jl6pTI011e;
1S10(jl6pwV I-ln0110pIWV, (jlOP1l0TWV fl 6.Mwv

Tpoq>OOOllKWV. EntOIle; ~nopd vel XPI")Ol~O'

nOlJl6ct KOt ~ 051000<:: zener IOXUoc;. EU1UX~
ti cntKToOIl CVe<; onAOO Tpo<poOOllKoU at
TPOqlOOollKO ISmAlle; KaTcu6uvoT)<; Mv onOl1tl
noXAo c~opT!')~aTo. al 05Uo nllyte; nopaywyric:
KOt onopp6<pllOI")e; C[VOl ti Il[o m010 OPVllllK6
oVTlypo(jlO n)<: 6Ahlle;·

To KUKAwpo.
4T6 LX.1 BAtnou~c 10 I-lcyoAUTCpo lltpo<;

lOU KUKAW~Q1IKOO 05layp6~~OlOe;. LT6 cnovw

I-ltpo<; txou~c 1T]V nllyti nopoxtie; OT06cpoU
PCUIlOTa<; Km KaT'wtKToan KOt 0106cptie;

niOJle;. a KUpla<; I-lCmOXll~01l01l'1e; ouvMum
oT!')v KAel-ll-l0 K3. H cvoMoa6~cvll H'i011 016
05cuu:pcUoV lOU llCmoXJl~01l0TJ'l ovop6wvc·
Tm O1l']V yt(/)Upa D1 c~ D4. Muo 1T]v
C~O~OAUVan OTOV nUKvwTl') C 1 1') ouvcxil<:
TOOl'] E;[vOl 33 V. To pU61-l10HK6 ~tpo<; TOO
KUKAWIlO1a<; TO onOTCAOUv TO Tpavl,t010P T4
KO! T6 TO onolo oorwoovTOl ana TO IC3a Kat
T2. To KUKAW~O oUMtKTJl / CKnOllTIOO Tile;
TCAIKtie; 606~[00e; CtVOl ouv05c05Cl-ltvo at OClpO
~C TllV 6WK1') ~000 ToU Tpo<+1000HKOU. r(O
1T]V nopox1') pCUIlOTa<; ClPOp~6l,CTOl 0IlAo051')
0106cponohlO11 ot OClp6. a OpVJlllKOc; nOAa<;
n)<: KUpIOe; 11Jlyil<: o106cpoU PCU~OTa<; ouv·
MCTOI KOTCU6clOV on6 TOV C 1 oT!')v OPVllT(I(ll
t~ooo TOU TpoIjlOOOHKOO (K4). Mt oMo MylO
Ii pliSIlIOl'] OUVTCACLTOI OTOV SCHKO KAMo. To

Tpavl,[OTOp IOXUoc; T4/T6 TpoIjlO6ovTouml ~c
OpKCTO PCUIlO 60011e; ono TJlV nllY!') oT09cpou
PCU~OTa<; T2 Kol oyouv ouVCX~ ~tXPI va
cntll6cl 10 KUK,\W~O pli61l1011e;. a 05IOlptTTK

TOane; R6/R9 n)<: ITl1YJ'l" om6cpoU PCU~01oc;

6ptOKCTOl ~CTO~U yclwoll" KOt Tric: om6cpo

nOllllltVJle; 6011611llKtie; TOOll" +5 V noo
nop6yc101 ono TO IC 1. H TOan TOO IC 1
npotpxcTOl ana TOV 601l611llK6 1JC100XIl~OH

01'1 Tr1. T!')V yt(/)Upa 81 Ka! TOV nUKVWnl
c~o~6AuVOlle; C2. Meow lOU OIOlptTl'] A8{R9
T6 T2 <;tVOl nOAw~tvo ~c O1oScpli ouvcxti

Hioll. H Tl~!') Til<: OVT10100T)<; CKT1o~noo R7
opil,CI TO PCU~O TOU OU,\AtK1T] / CKT10~noo ToU

anon:'\ciTai ano Illd nrWrl om9cpoU PEUIlO

TO<;. 1') onoio Ill: TIl'" 6oTi8E:10 cv~ pUelll~61lE:

YOU oT08eponOlllTli IlCTOTptnuOl at nrW!'J
pue~.Ill,~E:vTK oTo8cponOllll.l£vll" Hi.0ll~. LC
OClpQ Ill: TTlV tl;06o unapxcl ilIa IllKPf)
oV1[01OOll (Shunt) nou hCITOUpyE;[ ~ ~tTPO

OVOlpop6e; yUl T6v 11CPIOPIO~6 peu~onx;, ~10

05uVOToTIlTO BeBOlo 1100 05ev 60 ~110poUoC va
hCt11CI 0116 tvo T600 KoM Tpo<+1000llKO, EK16<:;
0110 TIlv KUplO 11IlYTi om6cpoU PCU~OToc;

Uf1(lPXCI oT6 KUMW~O KOL ~10 6.M11 ITl1YJ'l
WLOIle; om6cpoU PCU~aToc;. H 05cuTcpcUouoo
ouT!') nllYJ'l tXCI ~IKp6TCPIl 10XU Kat OIIon6<:;
Tile; E;[VOl vo TpO(jlo&nE;[ ~C pCU~O TO

• I\cmXlpyio OC 05m'\'il KGTCUtlUVO!1: 110POXT'i
KG! onopp6<pT)011 PCU~OTOC;• TOOl") c~6OOv: 0...30 V• nopcX6~cvo PCUIlO olliv t~OOo: 3A

* A11OP~~CVO PCUIlO 0116 T1')v ~ooo: 3A
* :CXWpl016 Kln<.XwIlO 11CPloplOlloU ToU

110pCX6IlCVOU KO[ ToU on~llcvou

PCUIlOToc;• QrmK!'I tvOcll;1") wtll60ol)C; ToU KUK,\«)1l0
TOC nC~IODIOUoU lOU OCUUOlOC

To Tpoq>OOoTlK6 nau m:plypaq>oUIJE: E:&iJ E:ivOl
OXE:OIOOlJtVO TOU},6.XIOlOv 1I0TO T6 fU·uou IJE:

OUl.l60TlKO Tp6no. To 11-11'11.10 Toll KuKAWllaTe<;
noli aVaAOIJ66VEl TIlv napoxJi peul.l0Tlx;
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u.l TOlltynMu:po PLPOO; .OU ItUK1w.>I101IKOU 510VPOIll.'0IO<;. To t:II(1\lW 'I'"lX' IOU KUKnwlJOIO<; noP£lU:1 '0011 n fl£I!IKl amv t:~oOo. [0 KOIW 1111111°

onoppoqlCi lKUpO on6 lriy t{o6o ItO; lIl;lIoopVtf ouvtnw.; opoj'n;oo.

1:x.2 To 11111110 OUIO IoU kUkAWIIOI~

nEpl?!0II6t]vEI 10 E(Op1l11J010 vU6lJ1On<;; kOI
tv6El~no; kOl kOiOOKEuOZUOl OE (U6IpIOUI

nllokflO nou IOnolkldlOl nlow ana ulv
np6(]OijJn,

ylod o[ oKpooonCe; REF Kol (-) OUV6tovTOl

OPYOTCpo 1-If:t~U TOue; I-IC TTlV KaAoolWOTj H
oVOOTpllpOUOCl cloe>OOc; Toll IC3a ((111100 2)

QUV15C£TOl Kl OUTT'l ~tow tftc; R3 I-IC TT'1V 8£TlKT'1
c~oOO ToU Tpo<pOOoTIKoU aniv KAtI-lI-lO 4. A.U6
oUt£ KI outf} T'J o0vOCOfi Mv dVOl ClJlpOvft<: 016

T2. Mt A7 • 220 0 T6 PC~Q OUTO tl....Ol 8
rnA. ElvOl ;\'0YlItO all f) 8ae~(oo T4/TS Otv
j..lnopc( va &XCI OUVC)(W<: t6 10.0 PCUliO 660ft(:.
110( aUTO Viotl 1') 16011 c~6OOu ToU Tpo<pOOo
TlKOU nptma va npooaPIJ6l;cTOl OUVC)(w<; 0'1:6
t,pOptlo Kol atl, Qvoyt<c<; TaU xp1')oTT]. HIlCTO
80M,! TOO pcullaT~ 66or]<; twv T4/T6 otv
ylv£TOl 61l~ an6 T6 T2 nau napt)(£t fHapKW<;

IAtVlOTO pWlJQ 6601)<; 8 rnA aAAci ana TOV

ttAroTlKO CVIOXtmi lC3. Ot &A£oTlK6<:; aut6c:;
IlCIWvCl TO pWpo noU noptX&l t6 T2 oro T41

16 ll6Al<; &amOTWoEI on 1') TOm] ~6OOu ToU
Tpcxp060TLKoU dVQl ~Tt.PJl an6 TT1V
cm9ulJrrn'J, AUTO noll txo v6 KaVEl T6 1C3a
civQl~ va IJ£tW~ n'yv 10011~ aTT'Iv
QKi60 1 Kat'ClIJT6y 10'01 TpOno tva~ ToU
~toc;; noll noptx&l TO T2 6tv lp1MI ma
OTIc: naptW..T)At<; 6600<; TWV T4{T6 a.UO pUt
~~ 05~ T1'Jv ~000 ToU lC3a Mt
lTJV OUYKCKPlJ,1tvn $T&PllIll OUViXopOAOY(O
T6 IC3a C[VOI at etoTi va anOK6l.jJ&1 CVTCAW<;

TTJV T&AII(I'l 6oEl1-lioo. To ftUo Tpav~IOTOP

Darlington OPX(~ouv v6 ayollV I-IOVO OTOY I't
T6or) EKnO\JnoU/66ml<; dvOI 6mAOCIlO on'oTI I't
OVT[OTOIXf) TOOf) cv6<; onAoU TpoV~[OTop, Ilt
MAO MYlO OTOV civol 1,2 V ncpinou. Av T'l

K09OOcx; nie; D5 YCIw9t1I-ltow TI't<; &~6OOu TOO
IC3a, TOT& I-ICTO~V n'Jc; ov6OOu TT'1c; D5 Kol Tftc;
ydwol")<; eo CXOUI-IC TO "OAU 0,6 V, H TOOf)
OUTT'l ciVOl 0~WC; noAU ~IKPT'l YlO niv aa81Ji150
Darlington KO( T6 1500 TpoV~(OTOp 86 onOKO·
mouv. To nA&OVCKTllIJO aUToU ToU &iooue; tft<:
ouvOcDlJ.oAoyiac; £(VOl on omv T'l T£AllIf)
aa81-1ioo onoKom£1 Mv ptel K0e6AOU pt:UIJO
f)pqJ.ioe;. AVOK£<paAOlWVOVTOe; £novaAaIJ&]'

vOlJt.1£ on niv T60rI ~66ou n'lv puEll-I~1 TO
1C3a JJtow Toll pWJ.tOTOC; 66ollc; n't<: aa81-1100e;
T4/T6. no VO yiv£1 Tl pU81-110ll npCru:1 VO

OUYKpl8ti Tl OTtYI-IIO(O T6ot1 ~66ou Ilf niv
£m8ul-lJlT1'1 TOOr1 ~. H £nl8uJ.tTln') TOOl1
opi(£TOl tJ£ TO Pl(Ix.2), 0~ ToU
onoiou OUVlXt:TOI~ TWv Buopt.nwv K5jK6

Kat JJtow n't<: OVTknOOf'l(; A' j.1£ n;v I-Ir;
OVOOTptcpouoa £10000 Toll IC3a (Oldoo 3). To
nottvou:~l£TPO p, 6pIOKf:tOl tJ£t<U;ti n't<:
ydWCJl'll; Kol n't<: OTaecponOlf)~VT)(; TOarr<; +5
V noll n0p6ycTol ano TO IC 1. BAtnoul1£
AOInov on i) cm8up'ln'l TOOf) C[VOI KOt oun')
OTaeCponOlf)I-ICVf). H oK10o 3 ToU IC3a
OUVlXt:TOl I-ICOW TI't<; OVT1OTCJOl""tc: R2 I-IC TTlV
OPVT]TlKTl c~OOo TOU Tpo<pOOoTlKOU 01f}V
MCIJIJO 4. AUT6 61-1w<; 6cv lpO[V£TOl 016 IX.'
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LX.1. 41oivCTOl O~wc; OTO OlaypalJllO Kev..wOtW
Olle; TOO LX.3, onou 0 OKpOOtKTT]e; yEiWlJlle; Koi
o 9ETlKOc; OKpOOtKTT]e; TOO K4 EVWVOVTOI

~ETO~U TOUe; OTO 9ETlKO 600110 E~600u TTie;
OOOKEuf)c;. H O(Q(pop6 TOOlle; IlETO~U 8cTlKTie;

KOI OPVTjTlKf)c; c~66au OTO K4 C~PIl6i:;CTOl

IlCTO~U TWV cloo6wv TOO TC'\COTIKOO IC3a Koi
OUYKptVCTOI IJC n;v cm9ulJTjn; TaOTj noo tXEI
pU81ltOf;l 0 xp1')oTTje; Ilt TO P1. Avo'\oyo Ilt TO
onoTt,\collO Tile; oUyKplOlle; TO IC3a ou~aVCI

ri W;IWV£1 TTiV TOOll E~OOou TOU puelJi~OVTOe;

tTCl n;v TOOT] £~6oou OTO K4. Mt TOV

OUyKCKpllltvo Myo Trie; A2 np6c; TTiV A1
IJnopo0v va PU9~loeOOV IltXPI 33 V. rio TOV
nEplOplOIJO TOO PCUIJOToe; IOXUCI naVW - KOTW
Ji irilO opxJi pUeIJIOTje;. Tov KUPIO p6'\0 TOV
nOI~El EOW TO IC3b. 01 Eiooooi TOU Mv
6pioKOVTOl IJETO~U Tf)c; 9ETlKJie; KOt OPVllTIKJie;
E~600u o,\M. ot ilia OVTIOTOOll IJtTPTjOT]<; OE
OElp6 IlE TTjV t~ooo TOU Tpo<pOooTiKOU. H
aVTtOTOOll OUTri onoTE'\EiTOl ono TIe; Mo
OVTIOTOOCIe; EKnOlJnoU R19 Koi A25. KI EnEl0ri
TO PEUIlO E~OOou ToU Tpo<pOOOTlKoU Otv ptEI
IJOVO IJtow TWV T4 KOI T6 ev..M Kat IJtow TWV
OVTlOTOOEWV EKnollnoo TWV Mo TPOV~tOTOP

EivOi npoqx1vte; OTi Ji mWall TOOT]<; OTle;
OVTlOTOOEle; OUTte; onoTE,\Ei IltTPO TOU PEUIJO
Toe; E~60ou. H OVOOTptq>OUOO ElOOOOc; ToU
IC3b (OKlOO 6) EivOi ouvO£OClJtvTj Iltow TJie;
A17 IJt TO tva OKpO Trie: A19 Kat Iltow Trie:
A23 Ilt TO tva OKpo Trie; A25. H Ilri
OVOOTptlpOUOO EiooOo<: (oKiOo 5) OUVot£TOlIlE
TO nOTEVOlOIlETPO nEploplOIlOU PEUIlOToe; P2
(LX.2). Av Ii TOOll OTIlV OVTioTOOll EKnOllnou
yiVCI IlOyO'\UTCPT] ana Triv TOOT] nou tXCl
puGllioEl 0 xpi)oTT]e; Ilt TO P2 TOTC TO IC3b
IlElWVEl Ova,\oyo IlE TO PEUI-I0 MOlle; T4/T6
I-IE onoTc'\COI-I0 va IlElW9Ei Ji TOOll KOI
KOT'E:ntKToOll Koi TO PCUIlO E~600u. Evo Iltpoc;
ToU PEUIlOToe; MOlle; ptCI f-omov Iltow Tf)c;
LED 010 np6c; TTjV t~oOo TOU IC3b Koi tTot
OiVETOI Ii riuvarOTT]TO OTOV Xpt')oTTj va
OVai'VWPI~E( OnTlKO nOTE ErtCIl60iVEl TO
KUKf-WI-lO nEploplOIlOU TOO PEUIlOToe;. Mt TO
oUYKCKPllltvo E~oPTJiIlOTO TOU KUKf-WIlOToc;
ncploplOIlOO ToU PEUIlOToe; IlnopoullE vo
txoullE PCUIlO c~600u IltXPI 2,9 A.

HAcKTpOVIKO cpopTfo.
H nT]yJi onopp6(pTJOT]e; OTo9EpoU PEUIlOToc;
~iVETOI OTO KaTW Iltpoc; ToU Lx.1 KOI anD
Tj'\CKTpoV(I<lie; nf-E:Up6e; onoTE'\cl OKp16te; op
VTjTIKO OVT[Ypa~ TT'jc; nTjYrie: nopaywyT'jc;
PEUIlOTO<; nou txoullC OTO EnaVW IlCPoc;. H
Olnf-ri TEf-lKJi 6a9l-liOo darlington T1/T5 '\El
TOUpyEi we: pu91l1~01-lEVTl ouvOCOTl IlETO~U ToU
9ETlKOU KOt ToU OPVT]TlKOU OKpootKTTj TJie:
KMl1l-1oe; K4. rIo TnV pUEll-IlOll TaU PCUIlOToc;
MOTle: TWV Tpov~ioTOP ~povTi~CI Kol nMI TO
IC3a. To TpaV~IOTOP T3 noptXEI TO IltylOTO
oT09cp6 PCUI-I0 MOT]<; Yla TJiv TEf-lKJi Bo91lirio

26

CVW TO IC3d onoppIXpli Iltpoc; ri Mo TO PCUI-I0
MOlle: ot nEpimWlJll noU TO pcuI10 n;c;
E~WTEPlKT'jc; nTjYT'jc; (n.x Illae; IlnoTTopioe;) EivQ(
IlCyev..UTCpO one TO cm9UIlT]TO pcullO noo tXCl
OpiOElO xPJianle:. EnclOJi o'oun; TTiV ncp(mw
OT] TO PCUI-I0 MOT]e: OltPXCTOl Iltoo ana TTjV
LED 09 np6c; TT]V t~oOo TOO TCf-COTlKOO, 0
xpt')oTT]e: 6MnEI nOTE cnCI-I6aivEl TO KUKf-WI-lO
ncplOpl0I-lOO ToU onoPpo<pWI-lEVOU PEUIlOTOC;.
LTJiV npoKCllltvT] ncplmwoT] TO PCUI-l0 C~OOou

tXCl OpVT]TlKJi KOTCu9uVo'l Koi tTot lJae:
XPClO~CTOl 0 ovnOTpo<ptoe; IC3c Yla va
noptXCI OTO IC3d TTiV OnOlTOOI-lEVT] TOOT]
ovo~p6e:. Onwc; cinollE Koi nopanovw TO
LX.1 Mv onEIKovi~CI 0'\0 TO KUKf-WI-lO. To
uno'\omo Iltpo<; TOO KUKf-WIJOToc; OCiXVCTOI
OTO LX.2. 01 OiOool LED Koi TO nOTEVOIOIlETpa

pu91l10T]e; TT'jc; TClOlle; KOt TWV PWllaTWV
BPIOKOVTOl ot I-110 ~CXWPlOTJi nf-OKtTO n00
OUvotCTOl I-Itow 1l1ae: KO'\WOlOTOIVioe; (I-lCTO~U

K5 KOI K6) Ilt TT]V KUplO n'\OKCTTO. LTO 0xl'il-l0
2 6MnouIlE miol1e: Koi TOV OloKOnTT] S1 I-lt
TOV onoio IlnopEi va Em,\t~E! KOVEie: Oua
Tp6noue; f-E:lToupyioe;. LTJi f.aa 9toll TOO

OIOKOmT] 0 Xpt')oTlle; IlnopEi vo pu91-1[OCI IlC
TO P2 TTjV 0PlOKTi TIll'" T600 TOO nopExolltvou
600 KOt TOO onoppo<pWl-l£VO PEUIlOToe;. LTO
LX.3 OEiXVOU~IE nwe; yiVETOI Ji KO>"WO(WOll

EOw 6MnETE Koi TOV KUplO IlCTOOXI1I-10T10Tl'i
noU OUVotCTOI OTTiV KMIJI-I0 K3. LTO irilO

OXJiIlO </lOtVETOl KOt l-l10 ~£XWPIOTTi l-lIKpJi
nf-OKtTO TpOIPOOooioe; Ti onoio XPf;la~£TOl

1l0VO tql'6oov np6KElTOl va XPT]0I1l0nOlT]900v
~TJqlloKte; 1J0vOOCe; tvOCI~Tje; ..KOl OUTO ylOTi Ji
TpcxpoOOoio TWV ~'lqllOKWV 110va6wv nptncl
va EivOi onOlJovWlJtvT] yev..6avIKa ono TT]V
np6c; IltTP'lOI1 TOOT]. LTO LX.4 KOt LX.5
BMncTc TO KUK'\WIJO Kat TT]V OlaTO~'l C~OPTTJ

IJOTWV TT'jc; IJIKpT'jc; n'\OKtnoe: Tpoq>OOooioe:.
np6KCITOl YIO tva OUVTj910lJtvo Tpoq>oOoTiKO
OnOTCf-OUIJCVO one IlETOOXT]IJOTlOn; OIKTUou
IJt ri00 OEUTEp£UoVTO, anD IlEpIKte; OI600UC;,
ana 'l>"EKTpo>"UTIK00c; Kat anD 000 OT09EPO
nOlT]Tte; TaOT]e:. H rt'\OKtTO OiV£1 on;v t~OOo

000 OV£~OPTTjTEe: OUVExEie; TOOEle; 9 V.

KaTaoKEulj.
LTO LX.6 BMnCTC TO OlaypaPIJO Ton09tTT]

OTK TWV E~opTT]ll6Twv TJie; KUplOe; n'\oKtToe;
KOI TJie: n'\oKtToe; 1-1£ TO rtOTEVOIOI-l£Tpa Koi Tie;
LED. H l-lIKpJi nf-oKCTO TOn09ETEiTOl OKPlBW<;
niow OrtO TTjV rtp600~Tj TOO KOUTIOO. Oi We
n'\oKtTce: C[VOI OTTiV apxTi I-IO~( KOI nptnCI vo
TIe; K64ICTE Ilt rtplOVl npiv va OPXIOCTC Tie;
KoMJioEle;. LtO LX.7 6MrtET£ l-l10 rtpOTOOll YlO

EJoCKrop 9/93
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1~lOl"'IOI one) ~WPIOTOK~ (611 tll.4 Il:oi 1:...5).

TO nwe, 9a 6tapop<pWocU: titv np6ool.j.Jt). T6

(&0 OX!)Ja IJ.nopc.iu: va TO XPrJClI.lJOnOulocu:
yl6 061']y6 ¥to va avoi~T£ d<; TpUru:, OTa

owerro Oflll£ia. Eru:u~iJ on'J (lIJ(Jl(CUT1 unapX£l
T6ar) 220 V nptRcl va npoo~u: n6po no),u
Wo1:t 0{ Ypc1I.Il.It<; nau tptpouv 100'1 lmmJou
YO Illiv 15ltpXOYTOl oun: noM KOVTO OTO

TOlXWIJOTO loU llOUTIOU OUTf; ano TO KUKAWIlQ

XOIJIl},!'t<: TOOTle;. 0 I.ICTOOXTlIlOnOTTl<; Ka[ oAa
TO aMo c~apTiJllaTa ROO tPXOVTOI at cnOljl!i

IIQT'cu6t:iov I!& n;v TOart 6uKtioo nptncl va
au:p£w6oUv no}ill KaA6:. Enior"pl; 6A.\&c; oj

KoAAi]O&t<; Kat oi WIJIJt<: ROO txouv T6or)220

V nptfl£l va lJovw6oUv KaMt IJ£ TOlV[O T1 ~
9&WOOUOlCAA6IJ.Eva IJOKap6VI wan: va IJT]V TO
OYY[~TE: 1\~1l6 <pop6 KOTO Mi~. T6 Tfoo£pa

Tpav(iOTOp IOX~ Tono9tToVvTOl Olllv RAW

pO XON«XiI015~WV n't<; KUplOC;: n}.alltT~, 0<;

niow n),wpO ToU KOUTloU eo xpt"JCIlIJOnOll;OETC
TO ~uy£io noo avolpcpoulJ£ oT6v IIQTaAoyo

u",U((;'\\/. IT6 ~(o npen&! va avoi~Tt OKTW
TpUm;<; TtoocpI<; 010 OflI.1£IO nau avn01OI

XoVv oi yWVl&<; * nAOKtTO<;' Kat TCoocPI<;: OTo
OJl-l£io nau 96 BI6w6otN TO Tpo"l;iOTOP· 0<:
OOfly6 Via T6 0\/OIYJ.10 Tau<;: IJnopcin; va
XPflOlIJOnOu'lo£TC Tfl" KUptO n},OKtm npl"
BtBOlO Tono8£n'!ocT£ TO £~apTl'lIJOTO. AqIOl.)

Bl6WocTC npWTO TO Tpov~loTOp OTa \j.Iuy£lo
86:l;OVTO<;' lJoVWTlll6 qxJ"",o £,,6101.1£00 !-l£Ta eo
AUY(O£T£ TOU<;: QIlp06tIlT£<; TOO, IIQTa TtTOIO"
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1:x.5 tw:iYJXlIl}lO lOnoOilnono; r~()pmll(j{WV IOU BonOllllKou lpoqloOollK01J.

1:x.4 KUKllfillJO IOU 6on8mllwu tpo<pOl)ollllOU noli nop<iyLI 000 yur.Bav'Ko on0l'u~{'>l"\'~ l<'IULI~

'1'10 tf~ 1l0VOOf\: LCD.

1I10q>opo:

Fl .. OOlp6AEIO 630 mA 8pa6cla<; ~Il~ IlC

&'lOT) Yll'.l nhOl<ETO

K1,K2,K3 - .v.EI-lIlO 2 nOhwv, RM 7,5 mm

K4 .. KhEllj.lO 4 nOAWv, RM 5 mm
K5,K6 - OKI600tlpO 20 nOAwv

K7 .. PEUiIOTOhr;n-rrr<: 61KTUou IlC oywyo

npooTooioe;

51 - 6101\omrrc: 1 j.ltToywyTi<;

52 .. 6lOKomrrc: OOKr[OU, 600 nOAwv

Tr1 -litTOOX'lj.lQTIOTTi<; 6l1mJou 2 X 9V /100

mA T2 .. TOPPOCI6Ti':; IlCTOOXIlIlOTlCJTTt<: 2 X
12V I 5 A lIJuyclo SK 47/1005A Fischer

2 O\Jv6ETJ'lpf,;e; KOA!M)IOTOIV(0C: 20 nOAwv

10 em KOAw610TOIV(O 20 noAwv

2 l/IllqllOKEC: Ilovaocc: EVOC1~rrc: LCD,

nhOKETO 930033

np60geTT1 n;l,oKtTo 920075-1 ylli rr')v Tp<lqlO

OOoio TWV j.lov66wv LCD.

nUKVWTE~:

Cl - 4700 IlF / 63 V

C2,C3 - 470 I.lF I 25 V

C4,C5 - 22 I-lF I 25 V
C6,C8 .. 100nF

C7-33nF

Cl1,C12,C14 - 33pF

C9,C15 - 10 IlF I 25 V
Cl0,C13 .. 470 nF

C16 .. 47 IlF I 16 V

C18 - 47 IlF I 63 V

AVTlCJTOOCI~:

Rl - 15 K

R2-100K

R3,R17,R18,R23,R24 - 10 K

R4,R28 - 3K3

R5,R12 - 33K

R6,R13 .. 82 K

R7,R15 - 220 0
R8,R9,R14,R16 .. 1 K

R10.Rll - 47 K

R19.R20,R25,R26 .. 0086 /5 W

R21.R22 .. 68 K

R27 - 4K7 P1,

P2,P3 .. 10 K nOTf,;VOI~CTPO

KOTCAoyo<; UAIKt,JV

f.lIlIOywyol:

Bl - B8OC1500

01...04 - FR 606 (Taiwan 5emieonduclor)

05,06 .. lN4148

07,08 - lN4004

09,010 - LED 3mm

Tl,T5 .. BOV64 n TIP147

T2 - Be557
T3 .. BC547

T4,T6 - BOV67 n TIP142

ICl - 7805

IC2 .. 7905

IC3 - TL074

o
92007~· 13

o

lOOn 47"

'"o

'"
7809 + 9'1'

>r-----r-1o .h---,-iJ-(£)+
LCD·Modull1

" A

576 KO IlE avoXE~ TO noM 1% MeTa npEncl

va K64JCTC TT)V t~w 6e~16 aVTIOTOOT) 610ipcoT)~

TOOT)~ (1 KO), Av TO KOvcte OAO aUTO 6rill0

n~ 6r;1l0 80 CxctC IlCTOTpClj.!CI Tnv llovMa

LCD at allnepOllcTpa Kai 80 OCiXVCI OWOTO

T600 TO napcXollcVO 600 Kai TO anoppexpW

Ilevo peUIlO IlC OWOTO npOOT)llo. LTnV illll
llov060 LCD noli 86 6eiXVCl n')v TOOl] Optlci

va Tono8cTnOCTC onM ilIa yCqlUpa. Opi~OVTOe;

CTOl TT)V ncplOXI') IlCTPI]OT)~ aTO 200 V. ITo
IX.3 6htncTc OTT 0 nUKvwTI')~ C 18 civOi

aKpl6~ OinAo oTle; KMIlIlC~. AKPI6W~ oniv

1610 SCOIl npcnCI '10 TOnOSeTT)8cl Koi oniv

npaYllOTTKOTT)TO. KoMr;OTC TOV I') 81l5WaTC TOV

homov KOTW8clov aTO 6001l0TO c~OOou_ AlpOu

TehelWcJcTc Ti~ f,;pyooice; I-lt OAhCe; Ti~ nhOKE

Te~ KOt Ti~ TOnoBcnloeTc oniv BcOT) TOU<;

IlnopeiTe IlCTO va OPXiOCTC TOV thCYXO.

AIJt~ IlCTO TT)V Tpo<pOOoTTJOIl Tr;~ OUOKWI')~

npcnel va ChtY~CTC OAe~ Tt~ ouvcxci~ TOOCle;

Tp0<p06ooio~. EmOIle; npcnCI '10 ChtY~CTC

OKOIlO lliO o:pop(! Tie; ouvi:itoel~ OTr;V KAt:IlIlO

K4 (BenKO!; nOAa<; I-lE TT] yeiwol], OPVllnKO!;

nOAa<; IlC TOV OKpOOCKTT) REF). Av oTT]

OUVEXCIO nOi~CTf,; Aiyo Ilf,; TO nOTf,;VOIOIlCTPO

,C,
7809 + 9'1'

: )r----'"10 • h---,-,iJ-(£)+
LCD-Module

~ 8

'"

01..,08 .. lN4148

4

5

Tp6no (iXITC va nC<+JTouv OKpl6Wc; 01l<;

QVTIOTOlXCC; Tp(Jncc; n;c; n'\OKCTOC;. '\OIJ&ivo
VTOe; 61lW<; un6\jJll 6n r1 nAOKClQ 80 ontX£l
tOUMXIOTOV 1 em ano TO ljJuyclo. H KOf"w6lw

011 y(VtTCl oUlllpWVa IlC tic; oorlYiec; loU IX.3.
Av etXcTe '1'6 xPT)OIIlOnolTlocn: Ttt; !Jovellec;
LCD IlC ntvn: m:ploxtC; tV05£I~T]<: B6.
xpclQOTdn: tva ~£XWPIOT6 KUtV..WIlO tpo<po

OOoloe; 06.... aUTO ToU Ix.S. Ana tiC; llovMcC;
LCD r') I-UO XPJlOllJOnOlCltCl~ 6oATOI!CTpo KOl
Ii Q)."ll \ix: Ql-lm:p6IlCTpo. It ilia ano TiC; I5Uo
1-10'1'605£<: }..Olnev nptoci va 86'\£1£ Illa

np608cTll Qvt(OTOOTl Yla TI')V IlCTPIlO11 lOU

p£0I-1aT~. Av XPT)OIIlOnOlllocte Ti~ oUyKeKpl

Iltve~ l.lovMe~ LCD noli npOTcivoUIlC OTOV

KaT6}..oyo UAIKWV Kol Ti~ TonoecTJ'toeTe Ilt

TnV nhOKETo n~ TO novw Kol Ti~ aKl6c~

n~ TO 6e~1I) TOTC 86 6ciTC aTO KOTW IlE~

6~IO IlC~ Ti~ XMKOvT)016e~ cmAoV1i~ T~

ncploxl'K IltTPT)Oll~. Iuv6tovTO~ n')v KOTW

CnillT)KT) XMKOVT)OiOO IlE n')v 6CUTCPT) ono

aplaTCpO OTnV OClpO ano mivw opl~cn;

ncplOxri IlCTPT)OI]~ TO 2 V. Mcta~u ni<;
aWbCOfK OUT~ Kol Ti~ clo6OOu Min TTj<;

IlOVaOO~ nptnel va KoMT')ocTe ilIa aVTioTaOT)
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pUe~IOT1<: TJ'tc;; TO:OT1<: KO! OtOmOTWocTE: on6 TllV

~ovOoo LCD 6n '" T6011 £~6OOu UncU(()U£1
npaY~OTlKO: oT6 nOTCVOt6\.!£TPO T6T£ ~nop£i

T£ va owoto£u: aTIJv ~oOO ~10: OVTlaTOOTl.

TWpa npen£l vo napaKo;\OtJ9T')ocTC T"'V 6:AAn
~ovOOo LCD KO! vo octT£ O:v 6VTwt; pUl pcu~o
aTIJv ~000. I n;v ouVtX£IO puEl~iOT£ ~ T6
nOTCVOt41&Tpo ncptOPI~oU ToU PCUJlOT~

JltKp6TtpC<; nld:<; ~tXPt vO: OC!T£ on6 t'1v
QvtiOTOIXn LEO 6n T6 KUKAwJlO £nc~6aiV(.1

np6:YJlOTI Kol ncptOP~1 T6 P£Ul..to. M£TO:
£nCJVOM6£T£ TflV 6to6tKoola Kol ~ rua

6
~

0 0 • »

• •
~ ;:"

•

L

1:x.6 .6.105YjXl1l11Cl IOn09tll1C1n~ ({O()[nll6.u~v I~i: IJty6.lIn<;: KClf In<;: IlIKP~~ nlloKt((l~. npfv v6. O(lxfOl:l( d~ K01JlnOEl<;: l1(ltlltl va xwpf(l(:u: do; 600
nlloKtlto; liE 1I(l16vl.
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7~~ ~;::::::::::::::;;::::::::;::::::::;::::::::::=::::-_1
TWO - QUADRANT POWER SUPPL Y

POWER VOLTAGE

I./MlT UfIIfT- .
(:)~

..... .....ill

+

Lx.7 njlO,UUll y,u mv "[l<H'U'lm Ill'> UUUKClJti<;;.

<paPT10 £~6oou. AUTO noll !levEl va cMy~c'!c

TWpa dVOl vO: CMy~CTC Kat n'w mwl'i
anopp6<tH10ll<; pOJI-lQTO<:;. H npWTIl OQ(~ oou
ACIO dVOl v6 ouveitaCTE: OC OClpO IlC TJiv t~OOo

1116 OV11010011 Ji onoio oKon6 eX£1 va
ncplOp[m;1 TO PEUIlO at m;piTlTWOll noo Kon
(:itv m'lcl KOM IlC TO KUK>"WI-lQ ncplopl0l.loU lOU

anoPP<XPWI-lCVOU p£UI-l0TOI:;. Men'! ouv!:iton:

tva ilia puelll~6llCvo TPQl+lOOOTIKO OnlV
t~OOo Kat ou.!;!'jon: alya -alya TTlV TOOI1 ToU.
H l.lovMa LCD npentl va 6cixvCl TWpO TO
anoPpo<pwllcVO peullo 11£ oVT18cTo np6arwo.

8
11-0ec-9Z
14:14:06

AlP00 OOKLI.lQOCTC TO non:vOlOIlCTPO PU81l10ll<;
TOU PCUllaTOC; Kat 610mOTWoCTC on TO

KUMWIlQ ncploplOIlOU ACITOUpyd 64iOya, I1no
peln: nAtov va !:loamt 6t6mOIOTl U;Ai;IWOOTC
1-1£ niv KOTOOKCUr; Kal 6Tl TO Tpo<pOOOTlKO OQ(~

C[VOl C1011-l0 Yla TTlV Kaell~8plVTl OKAllPJi
POUTIVO OTO 8PYOOTTlPIO.

Mmn Henu Ix Chon 1 ,I1 ).IS :>.1
... ..

'II

r
/ 1\

- c"",, 1
20 j.lS .1 ,

CH1 58 "'v ex:
--'L

930033 _14

CH1 10",Vt'l,~

CH2 2V",~

T/dIVZOj.lS

Ex.S L\.UVUJlll<ll uUJln~p"p<)r6 IOU 'IJO<poO<.>TIKOU O( noi'llllKo </'O(HIO 2A. 1-1 KOpU'I"i ouiv HlOVW
KOjlllUiln OIpdilnUi ut Un6'01'0 OIUKOJlri IOU p(Ullm~ c~600u Kill to 66610)H] OIpdilclal ai
0"0101111 (nouulpOfHi IOU pcullmoo;; c~600u. H KO'W KOjlnuiln 000010(1 1IlV 1010 ouuolllKri
"uJln~pl'1'or6 I'i 6i\ilo KilijlOKO.
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