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3.4 ZYZKEYEZ EME=EPrAzIAZ WH®IAKOY HXOY

Ektég and 1a cuomjuara eneepyaciag avaloylkoU 1XOU, OTO EUMOPLO
dlatiBevral kal cuotruara enegepyaoiag Ynelakou rixou. Ot dnuoPpINECTEPEG
OUOKEUEG Pneplakou rixou eivar : CD, DAT, ADAT, DCC katMD . Ta Baowkd pépn
TWV ouodTwY autwy eival ta akéAouba :

® Merarporiéag avaloylkou onfuparog oe Yn@iakd. >t povdda aut
npayparoroleiral ) detyuatoAnyia Tou avaioyikoU orjuatog TO0eG POoPES TO
deutepdlertro, 6co elval n ouxvdtTa detypatoAnyiag kat dnuoupyoulvtal
duadikoi apBuou, ol oroiot avipocwrieUouv To kABe defyua. H ouxvémta
detypatroAnypiag, pe v omnoia AauBdvovtal ta defypara and v avaloyikni
KUMaTopop®r], kabopilel kat v uynAdtepn ouxvémta, n oroia uropel va
avariapaxPel petatpénovrag Toug duadikouqg aplBuolg &avd oe avaloyikry
pop®r}. Ot ouxvdtteg detypatoAnyiag, Tou xpnouuorolouvtal, eivat 32 KHz,
44,1 KHz, 48 KHz. Emopévwg, n uynAdtepn ouxvomnta, Tou ropsl va
avariapaxPei, eivat avtiotoxa 16 KHz, 22 KHz, 24 KHz. Ot ouxvéTnteg autég
arote\ouv Kal TN PEYLOTN andkpLon ouyxvettag yneakou cuotuarog. H
ermA\oyr Tou aptBuol Twv Yneiwv, ou avtiototxel oe k&Be delypa, Tpoodlopilel
TN SUVALLKA TIEPLOXT] KAl TO AGYO OTjaTog Tipog To 86puBo Tou cucTtpatog. H
SUVALIKA TIEPLOXT] EKPPACEL TO AOYO TNG HEYOAUTEENG £vTaoNnG NXOU TIPoG
MIKEATEPN 0 AOYaPIBLIKN] KAUaKa Xpnotuorolwvtag 16 Ynepia yia kdbe delyua
TPOKUTTTEL TIEPLOXT) TMwWv detyudtwv and 0 €wg 65.534, e arnotéAeoua va
€xoue UEYLOTN SuvaKN TiepLloxr) 96 dB.

® Tprjpa eneEepyaciag YneiakoUu oApATOG. XTO TUUA aQutd Yyivetal n
enekepyaoia Tou YnelakoU ONUATOC 1X0oU, oV orola mep\auUBAvETAL KAl 1
ouprtieon.

® Tprjpa amobnikeuong YnIOKWV SeSOpévwy. 3TO TUUa autd yivetal n
KatdM\nAn enefepyacia Tou OMUATOG YA TNV aroBrjkeuor] Tou OTo
OUYKEKPWIEVO HECO, TIou Xpnowworolel To oclomua. Ta kupdtepa pEoa
anobrikeuong, ta orola xpnoyomnotoulvtal, gival : o ormikdg diokog (CD), o
Mkpdg diokog (MD), o okAnpdg diokog (HD) kat ol payvnTikég Tawvieg

@ Merarponéag Yneiakou oRPATOg o€ avaAoyikd. 21 povada autr| ot Suadikol
aplBpol, Tou avTrPoowTeUouv TN OTABUN TOU OTUATOG, HETATPEMOVIAL O
QVOAOYIKH] KULATOUOP®).

® Eioodol - 'EEodol Ta Ynokd CuCTAPATA TXOoU, Yd va [riopolv va
ETIKOWVWVIIOOUV ETAEU TOUG KaBWG Kal e ANEG OUOKEUEG TTapaywyng Kat
eneepyaoiag Mxou (UKEOGWvVA, YNPAKEG OUoKeueg  MIENG kAT ),
Xpnoluorololv el06doug Kal e€6doug. Ot eicodol Kal €£0d01L TwV PNPLAKWY
OUOTNUATWY 1iX0U Xwpilovtal oe avaloylkég Kal PnPIakES.
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Ot avahoyikoil £{00801-EE030L XPNOYOTOLOUVTAL YIA TN HETAPOPA QVOAOYIKWY 3 4 1
ONUATWY 1)X0U LETAEU TWV GUOKEUWV 1iX0U.

OLavaAoyikeg ei0odol-€€0504 Xxapaktnpifovral aro: Avahoyikol

Eicodol -

® Tn otdBun Tou onuarog: - 10dBv 1} + 4 dBm i
€000l

® Tn ouvBem avtioTaon : XaunAri 1] uwnAn
® To TUrmo Tou urtodoxéa (ouvdetripa) : RCAN XLR

Z146un

Ta vreoyunéA (dB) elval o o katdAnAog TPATog, yia va ekpEAcoule To AdYo
™G OTdbung ONATog TPOG TN otddun dM\ou orjuarog. ‘Otav Béhoupe va
EKPPACOUNE TNV anMoAUTN OTABUN OorjuaTog, Xpenoylomnowoupe To ASyo Tou
OfuaTOg TPOGQ TN OTtdBun avagopdg. Ta vreownéA pe deiktn m (dBm)
ekppdlouy To Adyo TG oTdBNG OrjUaTog POG T oTdBun avagopdg 0,775 V.
Ta vieownéA pe deiktn v (dBv) ekppdfouv To ASYO NG oTdBuNgG OY)UaTOG P0G
N otdBun avagopdg 1volt. Ard ta mponyouueva npokurtel 6t 1 dBv = 2,14
dBm

Ta enayye\uaTikd cucTuaTa XPnoorololv otdbpn orfjparog + 4 dBm, v
TA OKIAKA KaL TA N-enayyYeAUaTiké -10 dBv.

2UvOeTn avrioTtaon

H olvBem avtiotaon dlakpivetal oe XaunAr kat UPnA. ZUokeugg, dmwg yia
TAPAdELYUA TO EMAYYEAUATIKO JUKPOPWVO, TO OMoi0 €xel XAUNA| oUvOe
avtiotaon omyv €€odo, yla va arnodidel kaAUTtepa, TIPEMEL va CUVOEETAL e
eloodo xaunAiig ouveemg avriotaong.

Ynodoyxgag

O unodoxéag RCA xpnoyworoleltal, KUplwg, OTIG KATAVOAWTIKEG CUOKEUEQ
rixou. O unodox€ag auTtdg XPNOoLOTIoLETal YIa GUVOECELS |UE U LOOPPOTINIEVES
YPaupEég. Ot un looppormuéveg YPauuEg arotehouvtal and kaAwdla pe gvav
aywyo kat Tov aywyo rpootaciag(Bwpdkion).

2 s

aywyog aywyog
npootaciag

2xnua 3.4.1a Mn wooppormuévn ypauun

O unodoxéag XLR xpnowomnoleital, Kupiwg, ot eMayyeAMIOTIKEG CUOKEUEQ
XoU, TIou ouvdgovtal PECW LOOPPOTMUEVWY YPAUUWY. Ol IoOPPOTINUEVES
YPaUUEG aroteholvtal ard kaAwdla pe OUo aywyoug kal Tov aywyod
npootaciagBwpdkion). To orjua petaépetal e Slapopd pdong 180° and
Toug dUo aywyoug kal o aywyog npoaotaociag yewwveral. Me tov Tpdro autd
neplopiCoupe ) noodTa BopURou, TIoU elCAYETAL 0TO GUOTNA KAl OpeAeTal
OTIC NAEKTPOMAYVNTIKEG TIAPEUBOAEG.
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8 aywyol
, aywy

1

Bwpdkion

2xnua 3.4.1b looppormnuévn ypauun

3.4.2 WnQIaKEG O YnpLakég eicodol- EE050L EMTEEMOUV TNV ANeUBeiag avIaAAayY| YneLakoy

Eiocodol
- 'E€odolI

AXoU (Xwplg ™ HeTaTpory] Tou o avaAoyikd) LETAEU Yn@LOKWY CUCKEUWYV
fixou. Me T oUvdeam TwV CUOKEUWY NXOU HECW WNPLOKWV el0ddwv- eEGdWV
aropelyoupe TV anwAela ToldmTag rixou, Tou opeldeTal oTIG TTIOAMATAEG
MeTaTpomég Tou and Ynelakd oe avaloylkd kal avtiotpogpa. Ot Yngplokeg
eloodol kal £€Eodol cuoTaTog Xapaktnpilovral aro:

® 710 £ldog Tou MpwTokdAAou dlacuvdeong, S/PDIF 1) AES/EBU kat
e TO TUMo Tou unodoxéa RCA, XLR kau Toslink. O urodox€ag Toslink

kataokeudobnke ard v etaipeia TOSHIBA kal xpnowomnolerar omy
OTTTIKA HeTapopd SeSoUEVWY, SNAADN UECW OTTTIKWY VWV e Bucopa Toslink.

MNpwTtdkoMo diaguivdeong S/PDIF

H turonoinon diaouvdeong S/PDIF kataokeudobnke and TG etapeieq Sony
kat Philips kat kaBlepwbnke dleBvwg yia v avtalayr] Uneakwov Sedopévav
0€ KATAVOAWTIKEG OUOKEUEG YnpLakou rixou. H Turoroinom autr] MoAUTAEKeEL
Ta dUo kavdha rixou Kat ta Petadidel oe pia ypauur. Alabétel gUommua SCMS,
TIoU anayopeUel TNV TApAvon avttypagr| TPAYOUSIWY KAl [IOUCIKAG.

Ta dedopéva PETaPEPOVTAL NAEKTPIKA JECW N IOOPPOTINUEVWV YOAUUWY [E
ouvdetpa RCA 1j orttikd pe ouvdetpa Toslink.

MpwTtdkoMo diaguivdeong AES/EBU

H Ttunomnoinon dlaouvdeong AES/EBU xpnoylomoletral yia v avtaAAayn
YnoelakoU 1ixou UETAEU Yn@laKkwy ouokeuwv rxou. H turmonoinon autj
KaTaokeudoBnke amd to 2UMoyo Mnxavikwv Hyou (Audio Engineering
Society) kat v Eupwraikr] ‘Evwon Padlopwviag (European Broadcasting
Union) kat xpnoyoroleftal, kKuplwg, OTIq eMayyeNUATIKEG CUOKEUEG 1XOU. XM
dlaouvdeon AES/EBU, ta dedopéva YnplakoUu 1xou UETapEpovTal PECW
LOOPPOTINUEVWV YPAMUWY e ouvdetrpa XLR.
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Yndpxouv TIAEOVEKTIIATA KAl [EIOVEKTAATA 0TV enegepyaoia Tou
Yn@lakoU 1iXou e OxEom e TOV avaloyiko, Ta Kupldtepa Twv oroiwv eivat:

MAcovekTipara

® Mikpdtepn NapapdPPwaT OYUATog

Aydtepog 86puBog

MeyaAUtepn SUVALIKA TIEPLOXT

MeyahUtepn duvatdmra xelplopoU Kat eneepyaciag Ynplakou oruUaToq

7

fXou.
® [lapaywyr] eBIKWV ePPE, Xwplg urtoRABION TG TIodTNTAG iXOU
® MeyalUtepn akpiBela oto povtdl,
® [lapaywyr avttypdpwV TIOAWY YEVEWV, XwPIg aAoiwom Tou oruaTog rixou

MelovekTpara

® Anartoulv peydho eUpog {wvng oUXVOTHTWY

ALlaBETOUV TIOAUTIAOKA KUKAWATAL.

® O rixog, o oroiog napdyetal, eival pun uUokog (Puxpdg) oe OXEom e ToV
X0, Tou Tapdyouv Ta avaloylkd ouoTiuarda. To MElOVEKTMA auTtd
neplopiCetal pe v au&nom Tou aplBuol Twv ermédwv oTddung Katd my
kBavtoroinon. Ma apBud Yneiwv kRAvtiong peyoAUtepo Tou 16 TO
HelovéKa auTd ehaylotoroleital.

Ta cuotiuata avdyvwong Kal eyypa@nig ortrikoU diokou elival NAEKTPOVIKEG

OUOKEUEG, Ol oTtoleg Xpnotuomololv ortrikd TPATo eyyYPAPHG Kal avayvwong Kat

oa PEoo eyypagrg €xouv Tov orrikd dloko. To ouomua avdayvwong Kat

gyypaprg anoteAeital and:

e TO laser nuaywyou(diddou), To oroio mapdyel T SEoUN PwTg yia MV
avayvwon N my eyypaen

® T0 3¢k wtdg(Photo detector), o oroiog déxeTal TO AVAKAWEVO PwG ard

TO JIOKO KaL TO ETATPETTIEL OE NAEKTPLKO OT)Ua.
® TO OUOTNUA PAKWY KAL TIPLOUATWY, Ta OTtoia KateuBUvouv T SEoN pwTig

Tig ouokeugg ortikoU dlokou TIG ouvavtdpe eite oav autdvopeg, eite oav
TIEPLPEPEIOKES OVADEG NAEKTPOVIKWY UTTOAOYIOTWY. 2TO eUrnoplo dlatibevral
OUOKEUEG, ol oroieg kdvouv uévo avdyvwon Twv orttikwv diokwv (CD-Players)
Kal OUOKEUEG, OL OToieq KAVOUV avAayvwon Kat eyypagn orttikwv diokwv (CD-R,
CD-WR)

Zxnua 3.4.4b Zuokeun avayvwaong ortikou dioKou

3.4.3
MAcovekTRpaTa
-MeiovekTipara

YnNPIaKwv
OUOKEUWV NHXOU

3.4.4 Zuokeun
avayvwong Kai
gyypagpng
OTITIKOU
diokou(CD)
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2xnNua 3.4.1a ZUoKeun avayvwong Kat yyparig orttikou diokou CD-R/RW YAMAHA

12 cm

Zxnua 3.4.4b Aiaotdoelg orttikoU dloKoU Kat KOOTHTwWY

Omnmikdg dioko
O orttikol dlokol €xouv KPS HEYEBOG, HeTaPEpovTal EUKOAA Kal €X0UV TIOAU

Hikpd kéoTog apaywyng. Ma autd, oe oAU pikpd xpdvo avadeixbnkav oe éva
arnd Ta Kupdtepa péoa anobrikeuong dedouévwv. H xwpnmkdmra twv
ynoeakwy diokwv eivat 650 MB. Ta va avtiingBolue Tto péyebog
aroBrikeuong Twv 650 MB, apkel va avapépoupe 6T, oe €va orrikd dioko
Mropolv va aroBnkeuBolv mepinmou 300.000 oeAideq BBAiou. Ou o
dladedopéveg Katnyopleg orttikwy diokwv eival ol akOAouBeg:

® Ormikdg Aiokog CD-ROM
® Eyypdua CD (CD-Recordable)
® Enaveyypdyua CD (CD-RW)
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Ommikég Aiokog CD-ROM

Ta Ynelokd dedopuéva anoTurwvovTal e HoP®r] TIOAU IKPWY KOIAOTITWY Kal
wnoidwv oe dlapaveég TAACTIKG Ue PNXavikr| Tiieon apviTikoU kKahourtiol. X
ouvéxela To dlaPaveg TAACTIKO EMIOTPWVETAL e AETTTO OTPWHA AAOUpLVioU TO
oroio yia Adyoug npootaciag(o&eidwong) kaAurretatl ard MAACTIKG OTPWA.

H avdyvwor] Toug yivetal e déoun aktivoBoAiag, n oroia, dtav MEPTEL O
KoSTNTa, avakAdral xdvovtag pEPog G loxUog tng. Autd yiveral avitnmtd
and to d&KTN TNG JECUNG Kal avTIoToLXel, oMV TepImTwon autr, To duadikd
ynoeio 0. Otav n déoun mnéoel oe vnoida(ela empdvela), €xoupe TAAPEN
avdkAaorn, autd yiverat aviAnmé and to d€km TG SEONG Kal avTLoTOLXel To
SUadIKS Ynepio.

= = =T

2TpWwpa aloupviou

Alapavég TMAaoTIKO

2xnua 3.4.4c Toun ortikoU diokou otnv oroia gaiverat
n ddra&n Twv oTpwudTwy

O diokog eival xwplopévog oe 333.000 Tope(g, ol oroiol epIEXouv 0 KaBévag
2352 bytes. O Tougag eival n Uikpdtepn Hovada arobrikeuong tou diokou, otV
orola uriopouUpe va éxoupe Tuxaia mpdoBaon. Avdhoya pe To eldog ™Q
mAnpogopiag, Tou eival arnobnkeupévn otov ortikd dioko CD-ROM, o diokog
autdg dlakpivetal oe

(o (o |
=== uynAq évtaon — xapn)\p gvtaon
0
U m OEKTNG U m O€KTNGg
S e L
laser laser

2xnua 3.4.4d Zxnuatk arewovion e dladikaoiag avdyvwong
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® OnmKo dioko rfiyou (CD-Audio)
O yneprakdg rixog arobnkeletal pe ouxvdtra detypatoAnpiag 44,1 KHz kat
aplBpod Yneiwv avd deiypa 16 bits. H ouvolikr| didpkela Tou diokou eival 74
min.

® OnmKO dioko dedopévwy (CD-Data)
H ouvoAikA xwpenTikéTTa arnobrikeuong dedopévwy ato dioko eival 650 MB.

2e kdBe Topéa, AOyw TG ortoudaldtntag Twv deSopuévay, aplepwvovtal 288
bytes oto kwdka déPBwaong Aabwv, 16 bytes atov KaBoplopd ™G aPXNS
TOU TOUEQ KAl OV apiBunor Tou kal Ta undAoina 2048 xpnoiylornolouvral
YLO TNV QroBrKEUOT) TWV TIANPO(OPLWV.
Eyypdyipa CD (CD-Recordable)
O diokot autol arotehouvtal and MAACTIKS UMOOTPWIA, TIOU ETIXPUCWVETAL
Kal KOAUTTTETAL e OTPWHA OPYAVIKNG Badrq. H Bagr] aut aAAdel TOTIKA TiQ
OrTTIkEG NG WBIOTTNTEG, OTav dexBel otk akTiva XapnAig oxuog. Avdioya ue
mv Katdotaon Tou OTPWHatog Bagrg, N ewtewr) déoun avakAdral pe
SLaPOPETIKY] oYU Kal 0 dEKMG, TIou T AapBdvel, avtioTotxel To duadikéd Yngio 0
f 1. Enedn n alayr Mg Baeng elival péviun, ot diokot autoi prnopoulv va
eyypagouv uévo pia popd.
Emaveyypdyipa CD (CD-RW)
H erupdvela eyypapnrig Twv SiOKwv autwv amoteAsital and KPUOTAAKO
OTPWHA, TO ornoilo €xel heydAn avakhaoTikdtTta Kal To oroio, étav dexBel
OUYKEKPUUEVT DEOUN PWTAG, UETATPEMETAL O AOPPN KATAOTAOM [e XAUNAA
avak\aoTikéta. H apopen katdotaon ASTtoupyel Onwe oL KONOTNTEG OTOUG
diokoug CD-ROM. Emopévwg, urmopouple |ie Tov TPOTo autd va eyypAyoupe Ta
duadikd ynopia 0 kat 1 kal va ta dlaBdooupe avtiotolxa. Emedr ot al\ayég
katdotaong propouv va rpaypatoroindouv péxpt kat 1.000 popEgg, Exoupe T
duvardtnra va enaveyypdyoupe To dioko Kat’ ermavainyn.
TaydTnTa mepIoCTPOPIG ONTIKWV iKWV
Ta dedopéva otoug ortrikoUg diokoug eyypdpovTal o oTElPOEIdElG TPOXIES,
Eekvavtag ard To kévrpo. Ma va diatprooule emnopévwg, otabepr| Taxumta
petapopdg dedouévav (avdyvwaon dedopévay), 0 SloKog TIEPIOTPEPETAL e
MeTaBANT Ywviakr Taxutra. H apxikr taxitra neplotpodnig, Ke Tnv onoia
AettoupyoUoav ot odnyol diokwv, rvjitav 200 oOTpoPEG/Aertd (rpm) otV
eEwTepIKA akTiva kat 530 oty ecwTePIKA kat GupBoAileTal e 1 X. Zruepa, Ue
mv €EENIEN TG TeXVOAOYIag Twv odnywv orttikwy dlokwv €xoupe pBAcel oe
TaxUTNnTeG 50 POPEG UeYaAUTEPEG TNG APXIKIG, SNAadK o Taxutnteg 50 X.

Xpdvog mpoonéhaong Eivat o xpdvog, mou amarteitar yia v avdkmon
opddag dedopévwy and B€on arobrikeuong Tou diokou. ZTnv apxr, Tou oL
Tayxumreg MepLoTPoPric Tou diokou rjtav 1X, o xpdvog avdkmong dedouévwv
Atav ToAU peydhog, g TéEng Tou 1 sec. Me mv auv&non mg taxuitmrag, o
XPOVOG QUTOG PEWBNKE ONUAVTIKA KaL OY)ePa eival TnG Ta&NG twv 100 msec.
Auvardémreg

Ol ouokeuég avdyvwong kal eyypagnrg ormkwy Olokwv OlaBETouv TIQ
TaPAKATw SuVaTGTNTES:

108

I WHOIAKES 2YZKEYEZ EME=EPrAZIAZ HXOY I

® E{oodog orjuatog XpovIoUoU, WOTE 1) CUCKEUN va odnyeitatl and kotvr) myr
XpPoviopoU yia 6Aa ta pnxavipata evég otouvTio.

® Xyomua daxeipiong avttypdpwv SCMS(Serial Copy Management System)
yla TV TPOOTACia TwV TVEUMATIKWV dkawudTwy. To olomua autd
QrnoTPEEMNEL T dnloupyia Ynelakwv avttypdewv deltepng Yevidg, dnAadn
anayopeUel T dnpoupyia avitypdewv and Yneakd avitypapa. Erurpenet
avtiypaga puévo mpwtng yevidg, dnAadn| and To YneLakd mewTOTUTIo.

® Kabuotépnon ewoddou (Input delay). H Aettoupyla aut) eEapavilel to
MPORANHa TG kabuotépnong petddoong dedopgvay, Tou dnpoupyeltat
o6tav yivovrar ouyxpoviopéveg eyypaeg. Ta nyntikd dedopéva mpog
eyypaen arobnkelovTal poowpivd Gg Uviun Kat LETA TipowBouvTal P0G
eyypaor]. Me Tov Tpdro autd, MapAKAUITTETAL TO TIPORANUA TNG adpdvelag
TOU OUCTIUATOG OTNV QViXVEUOT) TOU OY)IATOG EYYPAPNG.

® [lpoodeuTikii AUEnom kat peiwon avtioTolxa g évtaong katd v évapén
(fade in) kaLto pvdAe (fade out) ™G eyypPAPNG KAL TNG AVATIAPAYWYNG.

® [lauon eyypagng Mepkwv deutepoAérmtwy (mute), Tix 2°,0mv apxi 1§ oto
TENOG €YYPAPNG.

Eival nAektpovikr] ouokeur], n oroia eyypdeel kal avarnapdyel Pnelakd rxo
XwpIg ouprieon, XPNoWoMoWvVTag we HMECO eyypadnig payvnTiky tawvia. H
TUMoToiNOM £YYPAPNG UneLakou rixou oe tawia (DAT) dnuoupyronke ard m
SONY kat ) PHILIPPS T10 1987. Eival n povadikr) Turonoinan ynelakou rixou,
TIOU XPnoyloroleltal oe KatavaAwTikd poidvta Xxwplg ouprtieon dedopévawv. H
nowdtnTa eyypaprq twv cuomudrwv DAT eivar t6oo ugnAr], Tou €ywvav
auéowg armodekTd amd Ta enayyeAUaTiKd oToUvTIo Kal KaBlepwdbnkav wg
npdtuna Pnelakig eyypaeng. Alabétel emiong :

® [priyopn épeuva Tithwv Me v evepyoroinom tTng Aettoupyiag €peuvag n
Tawvia Tuliyetal ypriyopa péxpl va ¢Bdoel oy apxr) Tou erAeyuévou
Tpayoudlou. H taximra Tuliypatog eival oAU PeydAn oe oxéon He TG
ouvNBLoPEVEG (AVANOYIKEG) KAOETEG Katn Tavia 120 min Tuliyetatl oe 50 sec.
Kwdika xpdvou, o oroiog eival arapaitmrtog yla to povtdad.

® >Uompa daxeiplong avitypdpwv SCMS, To onoio eumnodidel  dnuoupyia

UNPOKWOY  aviypdpwy TIOAMArAwy yevewv. Emrpénel pdvo Ynoplakd
avtiypagpa mpwtng YeVIAg arnd To MpwTdTuTIO.

@ 'Evdeln andéAutou xpdvou, urtdAolrou xpdvou Tawviag, Tpéxouoag EMAOYNIG
TitAoU Kal eEM\eYUEVNG ouxvATTAg SetyatoAnpiag

EAikoeidng odpwon

Na ™mv eyypagr Tou yYnoelakoU oruatog xenoidorowolvratr duUo
TIEPLOTPEPOIEVES KEPAAEG, OL OTIOIEG OAPWVOUV ENKOEDWG TN Tawvia, SnAadr
gyypdgouv daywvia. Ot KepaAEg eival TomoBemuéveg avTiSapeTpIkd (180°)
OTO TUPNAavo KePAANg dlapétpou 30 mm, TTou TIEPLoTPEPETAL [ue 2000 OTPOPES

3.4.5 SYSKEYH
EMTPAGHS
WHOIAKOY
HXOY ZE
TAINIA (DAT)

T o
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Aerré(rpm).  Autdg o TPOog  eyypagnig eival Mapduolog e Tov ENKOELD)
TPoM0 eyypaprig Tou Bivteo onuarog Kal TIPOCPEPEL eYYPAPr] UWNANIG
TukvéTTag . H ywvia TUNENG TnG Tawviag oto TUpnavo ke@ahrq sivat puxpr) 900,
pe arnotéleoua 1 tawvia va @Beipetal Aiydtepo kal va anareitalr Aydtepo
TEVIWUA.

0dnyog odnyog
Tawiag Tawiag

Tawia

TUunavo

2xniua 3.4.5a Aldra&n kepaAwv kat ywvia TUAENG tawviag tou ouotrijuarog DAT

Ta daywvia ixvn eyypdpovral xwpiq kevd petatu toug (Cwvn mpootaciag),
a4 e peplkn] erk@AUYn, yia va auénbel n nukvdmra eyypagprg. MNa va
aroguyoupe Ti¢ tapeBoAég (Crosstalk) katd v avanapaywyrj, ol eYYpapeg
yivovtal pe ywvia oe oxéon pe To ixvog, mou ovopddetal adyoudio. H kdbe
Ke@aA] eYYPAQEL LIE SLAPOPETIKY| Ywvia afIoudiou, TIou oty MEPITTWoN Hag
eivat 20°.
Zm tawia, extég and 1o Yneakd rxo oe daudpewon PCM(Pulse code
modulation) , eyypdgovtal o SlaPopeTIKY) BEom Kal AN\eG TTANPOoPopIEg, TIOU
ovoudZovtal urtokwdikag (Subcode data) , dnwg:
e apBudg Tpayoudou,

eVIOA tapdAnying tpayoudiou,

°
® anodAuTog XP4vog,
® Kwdika Xpovou KA.
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kivnon Tawia TIPOALPETIKS
mon S ood
2 N /K {xvog
\ 22 EN pa mpootaociag
"

Kivnon
KEPAANQ

txvog
+— mnpooraociag

[ ~— 1

TIPOALPETIKO
txvog

2xnua 3.4.5b Aidraén kat dtaotdoelg xvwy otnv tawia tou ouotjuarog DAT

Kaoéra

Ta cuomuara DAT xpnotuorololv payvnriky] tawia midroug 3,81 mm kat
MayVITIKY) ETOTPWOT CWUATIOWV UETANOU EKTOG Ao TIG TIPOEYYEY PAMUEVES
Kao€Teg, TIou N Tawia €xel emiotpwon o&ediou. H Tawia tomoBeteital oe
kao€ta dlaotdoewv 73x 54x 10.5 mm , n oroia €xel To Wod Péyebog ™G
ouvnBlopévnNg avaloyikig. AlabéTel TeploTpePdevn NOPTa, N orola pe v
€loaywyr TG KAoETag oto oUOoTNUA avolyel kal N Tavia oTPwXVETAL TTIPOg TA
€Ew kal TUNyetal oto Tupnavo ke@ahwv. Ot kaoeteg dlatiBevral oto eundplo e
OldpKela yypagnq kat avariapaywyng 45 min., 60 min, 90 min, 120 min kat
180min.

Zuyvérnra AsiyparoAnyiag

Ta ouomuarta DAT Aettoupyoulv og TPEG ouxvetnTeg detypatoAnyiag :

® 48 kHz.H cuxvémta autr xpnoylomoleltal yia eyypapn Kal avanapaywyr
and Ta enayyeAUATIKA OTOUVTLO, YiaTi TPoaPEpel UPNAIG TtoldtnTag rixo.

® 441 kHz.H ouxvémra autd xpnowloroleftal Kupiwg yia avanapaywyr]
TIPOEYYEYPAUMEVWV KATETWY

® 32 kHz. H ouxvdmmra autr] xpnoylomnoleital otiq eniyeleq kat S0pUPOPIKES
UNPLaKES  PadloPWVIKEG  eKTOUMEG. MpoopEépel HeydANng  JIAPKELAG
eyypaen yla napddetypa, oe Tawvia 180min, urtopoupe va €XoUpE eyypagr)
6 wpwv.
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TIPOALPETIKS (XvOg

{Xxvog nmpootaciag

YnPLakdg rixog

3,81mm

TIANPOPOPIE]

UTTOKW3IKA TAdTog Tawviag

{xvog npootaciag

TIPOALPETIKS iXvog

2xnua 3.4.5¢c Adra&n minpogopwwy ota diaywwvia ixvn me tawiag DAT

KBavromoinon

Mpauukr) kBdavtion 16 Ynoeiwv xpnoluoroletal kal oTIq TPEG ouxvOTNTEQ
SetypatoAnyiag. Emiong, un ypauukr) kBavtion 12 ynolwv xpnoyionoleftat o
Aerroupyia pakpdg didpkelag (LP) kat Te00apwy KavaALwv.

Oplopéva ouotriuata xpnotuornololv ouxvotnta detyuatoAnyioag 96 kHz kat 16
ynoela KBAVTIONG, TIOU UEIWVOUV OTO [Iod TO XpdOvo eyypapnq. MNa rapdderyua,
oe Tawia 2 wpwv, UnmopoUpe va eyyPAWOUE LOUCIKY] |Iag WEAG.

Tpomol Aeiroupyiag ouckeuwv DAT

H Aeroupyia twv cuomudtwv DAT €xel tunornomnBel  otoug TaPaKdTw
TPOMOUG:

1. Kavovikdg

2. MNpoapetikdg. ZupPatdq He TIG JOPUPOPIKEG WNPLAKEG PADIOPUVIKEG
EKTTOMTEG

3. MpoaipeTikdg. Makpdg didpkelag(Long Play)

4. MpoaipeTikdg. TEOTAPWY KAVaNWY

5. MNpoeyyeypauUUEVWV KAOETWY KAVOVIKOU iXvoug.

6. MNpoeyyeyPaUUEVWV KAOETWV [EYANOU ixvoug.

Ztov mivaka, Tiou akoAhoubBel, divovtal avaAuTIKA T XOPAKTNELOTIKA Kal ot
pubpioelg yia kAbe TPOTOo Asttoupyiag.
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Eival nAeKTpOoVIKY) ouokeun, N oroia eyypAPEeL Kal avanapdyel Pneplakod onua,
XPNOWOTIOWVTAG gav UECO arnoBrkeuong UayvnTikr Tawia. To clotnua autd
kataokeudodnke ard v Etaipeia Alesis kal eyypd@el oktw kavAahia Ynelakou
AXoU oOg payvnuky tawia turnou S-VHS. To KupldTEPO TAEOVEKTNUA TWV
ouompudrtwv ADAT oe ox€on ue Ta dAN\a cuotriuata YnelakoU rxou eival n
duvardtnTd Toug va Aettoupyouv dUo 1) TieploodTtepa arnd autd péxpl 16 oav
éva ouotnua, To oroio pag divel duvardmmra Tautdxpovng eyypapng 16 €wg
128 KavaAlwv.

WHOIAKEZ ZYZKEYEZ EMNEZEPIrAZIAZ HXOY I

3.4.6 Zuotnpa
YneIiakou fxou
ADAT (Alesis
Digital Audio
Tape)
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- EEL5
~EEEEEEEE BN N

2xnua 3.4.6 2uotmua ADAT

Ta cuotjuara ADAT dlaBgtouv emiong TG Mapakdtw duvatdTnTeg :

@ Ypriyopn mpowenon g Tawviag pe taxutnta 20 popég peyalltepn and
TaxUTNTA avanapaywynq.

e YpPryopo TUNyua g Tawiag pe taxumra 10 @opég peyahutepn ard
TaxUmTa avanapaywyniq

® EukoAdxpnoto mivaka xelplopou, o omoiog mephapBdvel Kouprd yia myv
EKTENEQT] TWV YVWOTWV EAEYXWV aQvarapaywyng, €yyeagpns, YPryopnsg
powbnong, EavatuAiypatog Tawviag kat Koupmid ermAoyng kavaAlou.

® /eroupyia tapakoAoUBnong eyypagng, 1 oroid Uag ermTeEnel va akoupe
TO KQVAAL, TIOU eYYPAPOULE.

@ EUkoAn ermmh\oyn B€ong Tawviag yia my eloaywyn véag eyypagrq.

® Autépam elpeon Béong tawviag. Me ) Aertoupyia auti priopoupe va
evroriooupe autdéuata 3 Boelg TG Tawiag , oL oroleg €xouv kaBoplobel ek
TWV TIPOTEPWV.

Tawvia - kaoéra

Ta ouomipata ADAT eyypdgpouv YneLakd orjua otny Tavia g TUTTOTOINUEVNG

kaogétag S-VHS, nou xpnoorolettat arnd to avtiotowo avaloyikd ouotmpa. H

Kao€ta aum) JbETel payvnTik Tawia TAGToug Y2 (vioag HE HAyVNTIKA

emioTpwon cwuatdiwv ofediou owdrpou. H uéylom didpkela eyypagng eivat

40 min.

Zuyvérnra delyparoAnwiag

Xpnoworotel ouxvétra detyparohnyiag 48 KHz kat 16 yneia avd defypa. H

ouxvotra detypatoAnyiag uropel va puBuoBel and ta 40,4 KHz péxpl ta

50,85 KHz. Ta cuotipata ADAT dlaBétouv EExwPLoTd PETATPOTEA AVAAOYIKOU

onfuarog oe Yneakd ya KABe kKavdAd, Omwg kal EeEXwPLOTE petarporéa

Yneprakou onuatog oe avaloyiko. To yeyovog autd augdvel Ty TodtnTa Tou

ynoelaxou rxou.

40 min
Kt
NEOEOTOMM 20 - 2000
RAGEDOT M 103 5
RESRGHTORENITONPOSI . . 55

A0y ngion Gomang 16
_ MpakTtika aduvato va peTpnoei

Mivakag 3.6 Baowka texvikd xapaktnplotikd ouokeuwv ADAT
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Eival nAektpovikr] ouokeur}, TIou eyypd@el Kal avarapdyel Pneplakd 1xo
OUMITIECEVO, XPNOOTIOWVTAG oav ECO anobrikeuong payvitikr] Tawvia. To
ouompua autd dnuoupyronke and Tiq Etawpeieg PHILIPS kat MATCHUSHITA
TO 1992 Kal TIPOOPEPONKE YA OIKIAKY] KAl EMAyYYEAUATIKY] Xprion. Tov OktwRpelo
1996, n PHILIPPS avakoivwoe, dtl otauardel Ty mapaywyr TwWV oUCTNUATWY
DCC y1a OIKIaKY} Xprom KaL OTL GUVEXICEL HOVO TNV ETTAYYENUATIKY).

Zupmieon

To oUomua DCC xpnoworolel ocuprieon Tou YnolakoU rvjxou, n ormoia
npayuatoroteital and tov akydpBpo PASC, o orolog netuxaivel ouprtieon 4:1.
O aAy6piBuog autdg KAVEL CUUTTIEDT] |IE AMWAELA TIANPEOQPOPLWYV, TIOU ONuaivel,
611 TO OMUQ, TTOU TIPOKUTTTEL, dlaPépel arnd To apXIkO.

Tawvia - Kaogéra

To DCC xpnowlorolel wg HECO amoBrikeuomnq HayvnTkr) Tawia, n omoia
gyypdapetal kal arod Tig duo TAeupEgq. H Tawvia Torobeteital oe kKaogta duola e
™ ouvnBlopévn avaloyiki kaoéta. To ouomua DCC eival oxedlaouévo, 1ot
woTe va propel va maifel kat T cuvnBlopévn avaAoyikr kal T wnelakri DCC
kaog€ta. Me Tiq kao€teg, ou dlatiBevral oto eunodplo, O HEYIOTOG XPOVOQ
avanapaywynqg eivat 2 X 45 min. Ta cuompara DCC dwabétouv autduam
avaoTtpoQr| KAo€tag (auto-reverse) aMdA €xouv éva ONUAVTIKO WEIOVEKTNA,
Tou eivat 6Tt Katd ) peTdBaon and ) pia meupd oty A, SlakoTttouv 1600
m Jdwdkaoia eyypagris 600 KAl Qvanmapaywynrg, ME arotéAecua va
OLOKOTITETALT) OUCIKY).

Zuyvornra AsiygaroAnyiag

Ta ouotmuara DCC xpnoylorowolv cuyxvomrta detyuatoAnygiag 32 KHz, 44,1
KHz, 48 KHz kat apBud ymopiwv kBdavtiong 16 1} 18. Otav €xoupe eicodo
avaAoylkoU OHATOG, Xpnotuoroleital uévo n ouxvétra detyuatonyiog 44.1
KHz.

Auvardrnreg
Ta ouomjuara DCC dlabétouv Tig mapakdtw SuvatdmTeg :

e Auvardtra £peuvag HOUCIKWV TITAwV

® Amnobrikeuon Twv Pnelakwv xvawv g Taviag DCC oe okAnpd dioko.

® Eyypagr) mAnpogoplwyv UMokwdka(Subcode data) , dnwg TitAoug
Tpayoudlwyv, ovopata KaANTexvwy. Tn duvatdmra autr] €xouv oplouéva
pévo cuomuata DCC

® XUomua dlaxeipiong avtypdpwv SCMS, To oroio dev eruTpEnel YneLaKr
avtiypaen Tawviag ard avtiypago.

Eival nAektpovikr} cuokeur), n oroia eyypA@el YneLako xo oe JIkpo dioko kat
Tov avarnapdyel arnd autdv. Karaokeudodnke ard m SONY kal slorjxén omy
ayopd rixou 1o 1992. Xpnouuomnolel wg anobnkeuTiké PETO TO KPS dioKo, TTou
elval pkpdtepog oe Peyebog and Toug orttikous. Mpoopépel peylo ddpkela
EYYPAPNG KAl avanapaywyng 74 min, T1ou eival idla e TIG CUOKEUER oTTTikoU

3.4.7 Zuotnpa
EYYPOAPNG Kal
avanapaywyng
YneIakou fxou
DCC (Digital
Compact
Casette)

3.4.8 Wnolakn
OUOKEUI fXou
MIKPOU 3ioKOU
(Mini Disc)
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dlokou (CD). lNa va emtuxel myv ©la dApKela HOUCIKAG O HIKPATEPO SloKO,
¥pnoorolel cupriieon Ynelakou rxou. H cuprieon npaypatorolettat and tov
anwAeoTikd  aAyopiopo ATRACT. Me Tn xprion TPOCWPEWNG MVAUNG
arnobrikeuong (kataxwpentm), N onoia ovoudZetat Mvrjun Avtiotaong Advnong
(Shock Resistant Memory), ol ouokeuég MKpoU Oiokou Egmepvolv Ta
npoBAjuaTa anwAslag dedopévwv amd TIG JOVACEG Kat Wropouv va
XpnoluoromnBouv wg popntég. H modtra rixou, Tou TIPooPEpel, eival TIoAU
KaAY] Kall TTANOLAdel TNV MoLGTNTA TWV OTTTKWY S{oKwV.

(

— — -

Zxnua 3.4.8a Zuokeun UiKpou Siokou

Mikp6g Siokog rixou(MD)

O ukpdg diokog éxel dlAPETPO 64 mm , Tidxog 1.2mm kal ToroBeteital péoa oe
€3I POOTATEUTIKY Brikn dlaotdoewv 68mm prjkog, 72mm TAGTOG kat 5mm
Ugog. H Brikn daBgtel avBekTikd TiepiBANa, Tou pootatelel To dioko anod Tiq
TITWOELG, TN oKAVN Kal TIG UYnAEg Bepokpaoieg. H péylotn didpkela ouoikng,
TIoU eyypdgel kal avarnapdyel, eivat 74min.Yridpxouv dUo €idn ukpwv dlokwv,
TIou BewPNTIKA TIPOTPEPOUV TNV (BLa TToldTTa fXou.

/1_

Onkn ormkou
diokou

|
Orikn lepOl’J/'/ |
Siokou

2Xnua 3.4.8b Mikpdg diokog (Mini disc)
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® O mpoeyyeypappévog. O diokog autdg €xel eyypagel amd TG
OlOKOYPAQPIKEG eTalpeleg kal Oev propoUue va eyypdyoupe 1 va
dlaypdyoupe dedopéva . Eival mapdpolog pe tov ormikéd dioko (CD-audio),
yiati €xel idla dopur}, UNIKQ, OTTTIKEG TIAPAPETPOUG Kal JAPKELQ LOUTIKAG 74
min. Avartapdyetal akpRwe e tov dlo Tpdro, dnwg kat o ortikdg diokog.
‘Otav, dnAadr, n Ofoun aktvoPBoliag Tou laser méoel og KOWSTIQ,
avakAdral xdvovtag HEPOG TG .oXUog TNG, autod yiveral avtinrd and 1o
OEKtMN TG d€oung kat avtioToixel oto duadikd Yneio 1. ‘Otav n déoun néoel
oe Aela erupdvela, €xoupe TAAPEN avakAaor, avtnmmm arnd 1o 3K Kat
avtiototxel oto duadikéd Ynepio 0. Alabétel mivaka neplexopévwv TOC(Table
of contents), o oroiog dev pnopei va PetaBAnBel. O pkpdg diokog dlapépel
and Tov orTikd oto PEyeBog Kal oTo £id0g Twv Ynelakwv dedopévwy. O
MIkpAg diokog €xel SLIAETPO 64 mm, evw) 0 orttikdg 120 mm.O pikpdg diokog
TepEXEL PNPLako rxo e ouprtieon ATRACT, evw o0 orTikdg Xwpig ouprtieon
pe Kwdikortoinon PCM.

® O emaveyypdyipog. >to dioko autd o xpnomng Mropel va eyypdyel
YnPaKd 1Mxo Kar' enavainyn. Aab€rel mivaka TEPIEXOUEVWV XPNOT
UTOC(User Table Of Contents), otov ormoio puropel va eyypdyel
TIANPOPOPIES YL TA HOUCIKA KOUUATIA, OTwG TITAO, Gvopa KAANTEXVN, LEXPL
100 xapakmipeg yia kéBe Tpayoldl.  H eyypagr) yivetal og payvnuikéd-
orttikd UAKG ard edikd Kpdpa odrpou, TepRiou Kal koBalTiou e xaunAd
onpeio Curie 1850 C. To UNKGS auTtd €xel TO TIAEOVEKTNA va artaitel XaunAAg
évtaong HayvnTiké medio yia mv eyypapr tTwv dedouévav. H pébodog
EYYPAPNG, TIOU ePappoleTal, ovouddeTal daudp@won payvnTikou mediou
(Magnetic field modulation). H u€6od0g autr mpoo@Epel UEYAAn dLdpKela
eyypaenq kat erurpérnet pexet 1.000.000 eyypapEq.
O diokog amoteAeital and 10 UNMGOTPWHA TIOAU-avBpPaKIKoU dAatog, duo
oTpwpaTa dNAeKTEIKOU UNIKOU, TTou KAAUTTTOUV Kat arnd Tig dUo TAEUPEG TO
MayVNTIKS-OTTTIKG UAIKG, TO OTPWA avAKAAONG, TO OTPWHA TIpooTaciag Kat
TO OTPWUA ONKEVNG.

ONKOVN —————~ OO0 OO0

OTpWHa pootaciag

oTPWHA avadkhaong—|

HayVNTIKO-OTTTIKO

oTpWUa
SINAEKTPIKS OTPWHA
unéotpwua (1,2mm)
Zxnua 3.4.8c Toun enaveyypdyyuou diokou, otnv
orola paivetrat n dATa&n twv ZTpwuUdTwy.
Apxn eyypaerig

H eyypaer] oto payvntikd-orikd UNkS artartel, ektdg and payvntiko redio To
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UNKO va Bpioketal oe ouykekpluévn Beppokpaoia, Tou ovouddetal onueio
Curie. To payvnrikd iedio mapdyetal o HayVITTKA KEPOAX artd To YneLakd
onpa. H kepahr auty kataokeudZetal katd TETOLO TPOTO, WOTE VA ETITPETEL
YPryopn avaotpo®r] Tou payvntikoU mediou. To UNKG Beppaiverar ot
Beppokpaoia Curie pe déoun aktivoBoAiag ard to laser. H payvnTikr) Ke@akr
kat To Laser tornoBetouvtal atov idlo d&ova, oA oe avtiBeteq TASUPEG TOU
diokou. Otav eyypdgpoupe, n déoun aktivoBoAiag Tou laser eotidletal Kat
Beppaivel OUYKEKPIUEVN TIEPIOXY] TAVW OTO MHAYVNTIKO-OTTIKG  OTPWHA,
aveBdlovtag T Beppokpaoia g oto onueio Kioupi, evw To payvnriké rnedio
™mQ KePANg, eubuypaupilel Ta payvntikd dirmoAa mg meploxnig aumg. H
Bopela, vdtia kareuBuvon Twv dimoAwv avtiotoixel oto 0 1 oto 1twv
Oedopévwv.

laser

déoun aktivoBoAiag

T T T T T T
e v o

Zxnua 3.4.8.d Apxri eyypapnic enaveyypdayiuou Ukpou Siokou

Apxn avanapaywyrq
H avanapaywyry twv dedouévwv mpaypuartonoleital e m Borbela déoung
aktivoBoliag Laser, ou oty mepimwon autr €xel ukpdtepn Woxu. H déoun
PwTOG dlanePVAEL TO HAYVNTIKO-OTTTIKO OTPWHA KAl avakAdTAlL 0TO OTPWHaA
avdkAaong. H néAwon Tng avakAwpevng d€oung aAAAdel e TV emidpaon Tou
payvnTikoU Tediou Twv SedoUEVWY OTO UAYVNTIKG-OTTTIKO oTpwHd. H aAAayn
™G ndAwong ovopddetal pawvdpevo Kerr 1y Faraday. Ta dedopéva dlaBddovrat
avixveuovtag Tnv aAayr TG OAWONG TOU AVAKAWEVOU PWTAG.

2UoTnHa avayvwong CUCKEUWYV HIKPOU diokou

lMa va propolv oL CUCKEUES KpoU diokou va avarnapdyouv kat ta dUo eidn
dlokwv , éxouv olomua avayvwong OIm\Ag Aettoupyiag (Dual Function
Pickup).
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OITKOG SEKTNG  orTTIkGG SEKMGQ

2 N A
2 2 D

I T VT

Zxnua 3.4.8.e Apxn avanapaywyng enaveyypdyiuou Lpou diokou

To oUompa autd eival mapdpolo e autd Twv ouokeuwv CD, dlabétel, Spwg,
avoAutr) déoung (Polarized beam splitter) kat dUo dékteq ¢wtdg (Photo
detectors).

O avalutr|g déoung dlaxwpiel v avakhwpevn dEoun pwtdg oe dUo JEaES
kat and v ocUyKPLOoT NG EVTAOoTG QUTWV TIPOKUTTTEL TO £(30g Tou diokou . Otav
ol déapeg éxouv v dla évraom, TATe €XOUME TIPoEYYEYPAUUEVO Bloko. Ze
SlapOPETIKY) EPITTTWAT, £XOULE eMaveyypdYo dSioko.

| |
| avaAuTtig d€oung
O D] OEKTNG
A E,
laser Bekmg

2xnua 3.4.8a 2uotmua avdyvwong Ukpou diokou

WHOIAKEZ ZYZKEYEZ EMNEZEPIrAZIAZ HXOY I
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Turomoinon dedopévwyv

H ukpdtepn meploxr) eyypaenig tou diokou ovoudletal ouykpdmpua(Cluster)
kat aroteAettar and 36 topelg. Ov 32 Topelq mepiExouv dedopéva kal ol
urtolowol 4 mAnpo@opieg ouUvdeong Kal UTOKWJALKA. XTOUQ
TIPOEYYEYPAUUEVOUG BIOKOUG Kal oL TEOOEPIC TOEIQ TIEPIEXOUV TIANpOPOpIES
UTTOKWOIKA, VW) OTOUG EMAVEYYPAWIIOUG Ol TPEIG TIPWTOL TOMEIG TiEpLEXOUV
TANPoPOopIeq OUVOEDNG KaL O TETAPTOG UTTOKWIIKA. KABe Topgag nepiExel 2.352
bytes, and ta oroia ta 2332 bytes eival dedopévwv eva Ta untdAona 20 bytes
elval ouyxpowviopou, dledBuvong kat dlaxwptopol. O kdBe Topéag xwpiletal oe
5.5 ouddeg Mxou. KdBe oudda mepiéxel 424 bytes, and ta oroia ta pod
dlatiBevrat yia To éva kavAaAl rixou, eve Ta urtdAotra Jod yia 1o dAho. To kdbe
OUYKpOTMUa arobnkelsl 2 OeUTEPOAETTA OTEPEOPWVIKOU Mxou 1 4
OeutepOAETTIA [IOVOPWVIKOU iXOU.

Zupmieon dedopévwv ATRACT(Adaptive Transform Coding System)

270 HIKPS dloko [rtopouv va anodnkeuBoulv To 1/5 Twv dedoEVWY TOU OTTTiKoU
Slokou. Emopévwg, yia va gxoupe v Ola ddpKela LOUCIKNAG e ToV OTTTIKG
dioko, dnNAadn| 74 Aertrd, XpPelddeTal va CUUTTIETOUE TO PUBUO SedOEVWY OTO
1/5. Na 1o okord autd, OTIG OUOKEUEG MIKpoU dSlokou XpnodoroleTat o
anwAeoTikAg aAydpiBpog ouurieong ATRACT. MNa m pelwon tou pubuou
dedopévv pe Tautdxpovn  dlampnon Ouwg Mg moldmrag rxou, o
aAYOpIBOG auTdg XENooTolel apxEg ™G WPUXO0-AKOUCTIKNG, OTIWG TO KATWPAL
akouotémMTag Kal TNV ermkdAuyn(okiaon) twv fxwv(Masking effect). Smv
eloodo Tou ocuomiuarog ATRACT elo€pxetal 0 Wnelakdg rxog pe pubud
dedopévav 1,4 Mbit/s kal eE€pxetal e pubpd 292 Kbit/s O Ynglakdg rixog, mou
eloépyetal oto ouomua ATRACT, €xel ouxvémra detyuatoAnyiag 44,1 kHz,
apBuéd Ynoiwv kBavtiong 16 kat eival otepeoPwvIKOG(AUo kavaNa).

74 min
68 X 72 X 5 mm

64 mm
1.2 mm

1.2 - 1.4m/s
780 nm

25-5mwW

2

5 -20.000 Hz

105 dB
441

ATRAC
ACIRC

Mivakag 3.4 Baotkd texviKAd XQPAKTNPIOTIKA OUOKEUWV UKPOU SIOKOU
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I VHOIAKES. ZYZKEYEZ EMNEZEPIrAZIAZ HXOY I

O oKAnpdg diokog eival n onuavtikotepn povada anobrkeuong dedopevawy 3 4 9

OToUG Onpepvolg UMoAoYIoTEG. AmoteAsitat and dUo 1 TePLoodTEPOUG SKAHPOS
opoagovikoug diokoug, Tou Bpiokovtal o pIKpr] andotaon PeTagu Toug Kat

TepLoTPEPOvTAL [e TV Bla ywviakr taxutrta. Kartaokeudlovtal and eAappu AIZKOZ (HARD
Kall QVOEKTIKS OF UPNAEG BEPOKPAOTIEQ UNKO (METOANKS 1) Keakd kpdua) kat  DISC

OTIG ETIPAVELEG TOUG TOTIOBETETAL LIAYVINTIKY EMIOTPWOM. RECORDING)
Opydvwon

H erupdvela twv payvntikwv diokwv Xwpiletal oe TPoxIEG kal Topelq. Kdbe

Top€ag meplExel otabepd aplBud bytes, o onolog kupaiveral amné 512 bytes - 32

KB. To ouvolo twv dedopévwy, TIou arnobnkelovtal oe éva Touéa, ovouddetal
evomra (block). AUo 1| eploodtepol Topelq arotehouv ouatolxia (cluster), n
orola aroteAei T MKESTEPN Movada amobrikeuong OedOoUEVWV  EVOQ
TPOYPAUMATOG.

Apxn amobrikeuong

H eyypagpr) unookwv dedopévav otoug diokoug yivetat pe T BorjBela g
NAEKTPOMAYVNTIKAG KEPAANG, N oroia METATPENEL TO NAEKTPIKO Onjua o€
HayvnTikd. AvdAoya e Ty TR 0 1 1, iou B€houpe va eyypagel oto dloko,
dloxetevetal 010 TNVvio ™G KePaNig pelua avtiotong Popdg, To oroio
Onuioupyel payvnTikd medio pe OUyYKEKPIUEVN TIOAKOTNTA Kal TO omnoio
payvnTiCel T payvntikn eriotpwon pe v avtiotoyn noAkdmrta. Katd my
avariapaywyrj Tou Ynelokod CrHaTog e TO TEPAoUa TG Kepahig and m
HayvrTiopévn Teploxy] dnuioupyeital oto Tmvio ™G pedpa pe popd, Tou
eEaptdral and my no\kdtTa g Hayvrtiong. ‘Etol, avdloya e T ¢opd tou
pelaTog &xoule TNV YN@Lakn TAnpogopia 01 1.

Npoomnéhaon

Ma mv rpoomé\aon Twv dSeSOUEVWV O0TO OKANES Sloko, urtdpxel Hia povadikn
dleubuvon yla kdbe Touéa, n orola aroteAe(ral and Tov aplBud g KEPANAG,
Tov aplBué Tou KUAVEpou 1 TNG TPOXIAG, Kat Tov aptBud Tou Touéa péoa oTo
KUAVOPO.

® XwpnTIKOTNTa amoONKeUONQ
H xwpntikémmTa pag divel ) PEyLoT arobnKeuTIKr IkavoTrta Tou dlokou oe

bytes. ZApepa, €xoupe dlokoug pe xwpnTikdTMTa TG TaEng Twv 20 GB. lNa
va KataAdBoupe To peyebog mg povadag GB, rpégnel va avagpgpoulle, OTLn
MIKpOTEEN Hovada arobrikeuong eival to Byte. 1024 Byte = 1 KB, 1024 KB
=1MB ka1 1024 KB = 1 GB. To 1024 avtiototxel oto 210 .
® Tayutnra mpooméAaong

Extdg and m xwentkdtTta Twv okAnpwv diokwy, TIoAU eydAn onuacia
€xel n Taxumra npooriéhaong dedopévav. ‘Ooo [ikpdTePog elval autdg o
ap1Buog, 1600 o YPriyopa Bpiokel 0 UMTOAOYIOTAG Ta apxela, Tou JNTALE.
O onueptvég TaxUTNTeg TIPOOTIEAAONG OTOUG OKANnpPoug diokoug eival Tng
TaENg Twv 10 msec.
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I [TAPAMQIH KAI ENMEZEPMAZIA ZHMATOZ I

3.5 Wneiakée ouokeuég HiENG(KovooAeq)

H kovadAha eAéyxou Tou rjxou elval To kevtplkd onpeio ouvtoviauou yia dAa ta
onuata Mxou oto TnAeorrikd TPdypapua. OAeg ol TMyEQ 1ixou, Onwg
MIKOAPWVA, AVOAOYIKEG Kal PNPLOKES CUTKEUEG 1iXoU aroTeAolv elgédoug g
kovodAag. 2Tn kovodAa ol didpopol eicodol pubBuifovral, avautyvlovtal Kat
eneepyddovial kal PeTd eE€pxovral Kat kareuBuvovral otoug otabpouq
EKTIOMMNG, TA BIVTEO KAl TIG CUOKEUEG eyypagrq Mxou. Ot KovoOAeg rijxou
dlagépouv ot Péyebog, dlaudppwon, Texvoloyia kal dlakpivovtal ot

® Avaloyikég. H kamyoplia autr| eEeTdotnke o€ TiponyoUpevo KepAAalo.

® Wnoplakég. 'Exouv Tig (dleq Baoikég Aettoupyieq Le TIG avaloyikég, Ouwg o
WUNPLaKog EAeYX0G, TIOU SLABETOUV, TOUG EMITPETIEL TNV AUTOMATOTIOMN O Twv
Aertoupylwv. AnAadr, propouUie va Kavoupe dldgopeg MiEelg e pubpioelq
€vTaong Kat l.oooTdbuong, va anobnkeUooupe TIG pUBUICELS auTég Kal va
TIG avakaAéooupe, Orote TIG Xpelalduaote.  Mpoopépouv PeEYaAUTEPN
EUKONO Kal €ANAOTIKATNTA OTO XEIPIONO, KABWG KAl TEPLOOOTEPES
duvardtnreg, Onwg:

> ‘EAeyxo and HAsktpovikd YroAoylot HEow e101koU TIPOYPAUMATOG.

> BiBN0BMKeEG 1000TABUIONG, OTIG OToieq HrnopoUe va anobnkelooupe
EMAOYEG 1000TABUIONG KAl va TIG QaVOKAAEOOUWE, OTOTE TIG
xpelaldéuaote.

> BiBNOBNKEQ ePPE, OTIQ OMOIEG MOPOULE Va arnoBnkeUoOE EPPE KaLva
TA QvaKaAEoouUE

> Enefepyaotégeppé

- .

aasas o8
FETTE R N TN

F

L

2xnua 3.5a Wneoiakrj ouokeunj uigng mq YAMAHA
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I VHOIAKES. ZYZKEYEZ EMNEZEPIrAZIAZ HXOY I

Eicodol-'E€odol
Ma mv enmKowvwvia pe TIG CUOKEUEG 1X0oU JLABETEL AVOAOYIKEG KAl YNPLOKEG
€l0600Ug kal €EGdOUG Ue pUBUIoN TG otdBung. Emiong, dlabétouv kat

OUVOET)PA YIa GUVSEDN IE UTIOAOYIOTH.

-
oo BB

T [ ]

= s
- a8 &8
| ]

2xnua3d.5b lNivakag eloddwv e£6dwv
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I [TAPAIQIMH KAI ENE=ZEPIAZIA ZHMATOZ:

EPQTHZEIZ 1. TMola eivaln dtapopd Tou YneLakou orjlatog ard To avaloyike ;
2. lMola eival Ta oTddIa JETATPOTNG TOU AVAAOYIKOU OTiATOC O
YnPLaKo ;
3. Tiovoudletal ouxvdtra SetyaToANWiag KAttt oxgom ExeL e
TV andékpELon cuxvOTNTAG Tou Wn¢lakoU CUCTAATOG ;
4. Timetuxaivetal pe v kBavtoroinon ;
5. Tioxgon €xeln kBavroroinon e To Adyo orjuatog rpog 86pupo
(SNR):
6. lNarmolo Adyo mpaypaTomnoleital n cupmieon Twv SeSopEVWV
ynoelakouU rxou ;
7. Mool eival oL dNPoPINETTEPOL KWIIKEG CUUTTIEON G UNPLAKOU 1JXOU ;
Molwa eival ta Baoikd pépn ouotruatog eneEepyaaiag Ynelakou rixou
9. Moleqg Tunonoroelg Slaclvdeong yla TNV aviaA\ayr] YnPLakwv
OEDOUEVWV EXOUV ETIIKPATTOEL OTA KATAVAAWTIKA KaL OTA
EMAYYEAUATIKA OCUCTAUATA YiXOU
10.Mowa oTotxeia xapakmpifouv Tig avaloyikég eloddouUG kal eEGS0UG ;
11.Mowa oTdBN OrjATOG XENOLOTIOIETAL OTA EMAYYEAUATIKA
OUCTAIATA KAL TIOLAL OTA OLKIAKA ;
12.MNowa eival Ta mM\eoveKkTiaTa Twv oUoTNUATWY enegepyaaiag
Wn@LaKoU rXou O GXEOM LiE TA AVTIOTOLKA QVOAOYIKA ;
13. lMoleg Katnyopieg OTTTIKWY SIOKWV UTIAPXOUV ;
14. MNwg yivetat n eyypaer] oe enaveypdyiuo ortrikd dioko (CDRW) ;
15. Mou ogpeileTal n uPnAr] moldTnTa eYYPAPnG Twv cuotnudrtwv DAT ;
16. Moleg ouxvomTeg detyatoAnyiag xpnoyLomoloUvTal oTa CUCTAKATA
DAT
17. Motol eival oL Turtontotnpévol Tpdrot Aettoupyiag Twv oucTnudTwy
DAT;
18. lMolo elval To KUPLOTEPO TIAEOVEKTNIUA TwV cuoTnudTtwy ADAT ;
19. Tt ouxvétnreg detypatoAnyiag xpnoylorololv ta ouotrjpara ADAT ;
20. Moot Tunot pikpou diokou dlatiBevTal 0To EUNOPLO ;
21. Me molo tpdro yiverat n avdyvwon TwV POEYYEYPLAUUEVWV JUKOWY
dlokwv ;
22. ¥ta cuomjpara Mini disc oL eyypapeqg yivovral e ouprtieon 1} Oxt ;
23. Me molo Tpdrto yiverat n eyypapr Pneplakwy dedoUEVWY OTOUG
OkAnpoug diokoug ;
24.Ti ovopdletal xwpntikdtnTa okAnpou dioKou ;
25. 2 TL JLAPEPOUV OL YNPLAKEG CUCKEUEG UIENG artd TIG AVOAOYIKEG.

©
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KEDAAAIO

AVOAOYIKEC OUOKEUEC
AQYng €Ikovag

2KOTIOC

2korog Tou Tetaptou Kepahaiou eivat oL pabntég va pmopouy :

® Na avayvwpifouv 6An m ¢uocopia ™G aAUCIdag CUVOEDNG TWV
TNAEOTTTIKWY CUOKEUWV

e Na yvwpilouv T olvBeon evdég avaloyikoU TNAEOTTTIKOU OT)UATOG
(PWTEWVSTNTA KL XPWHIKSTNTA)

@ Na diakpivouv Tig dlaPopeg UeTa&U Twv onudtwy Y, CHR, (R-Y),
(B-Y), (G-Y),RGB

e Na yvwpiCouv m dadikacia dlaudpPwong Mg MAnPoPopiag tou
Xpwpartog katd QAM

® Na yvwpilouv To clompa eneEepyaoiag xpwuarog PAL

® Na yvwpilouv Tnv apyn Asttoupyiag g kdpepag (B /W & €yxpwpng)

@ Na dlakpivouv TG Asttoupyleq Kat TIG JAPOPES TwV SLAPOPWV PAKWY
oG kapepag

@ Na éxouv tn duvardtnra neplypaeng avdluong mg ewdvag e CCD

® Na €xouv TNV eUXEPEIa TIEPLYPAPTIG TWV TEXVIKWV XOPAKTNPLOTIKWY
piag Bvreokdpepag camcorder

® Na propolv eUKOAA va TIPAYMUATOTIOOUV OUVOEOEIG UETAEU TNG
KAEPAG KaL TOU TAEOTTTIKOU JEKTN

® Na yvwpifouv Tiq Badikég pubpioelg Aettoupyiag uag KAUePag

Na dlakpivouv Tig emayyeAUATIKES KAEPES aMO TIG EPACITEXVIKEG

® Na yvwpilouv Aettoupyia kat ) dlagopd kdpuepag ENG /EFP




Eioaywyn

210 Kep.4 yivetar PEAETN TwV QVOANOYIKWV OUCKEUWV QG TNAEOTTIIKAG
a\uoidag. Edw ol pabntég pabaivouv yia T Baoikr apxr) Asttoupyiag g
KAuePAg , To okomd Tou eEUTMPETOUV Ol KOVOOAEG EAEYXOU , OL YEWI|TPLEG
TITAWV KAL EOIKWV EPPE.

Eriong yivetat avagopd om dopr Kat ) p\ogopia Tou EyXPwHoU OYjlaTog
Kabwq Kal Twv cuotnudtwy PAL, SECAM & NTSC.

Mehetolv T Baoikr] apxy] Twv oAoKANPWUEVWY avdiuong eikdvwv CCD kat
HaBaivouv TG dlapopég Twv cuoUdTwy oe Aettoupyieg e kAuepeg ENG &
EFP.

I ANAAOTMIKEZ ZYZKEYEZ AHWHZ EIKONAZ I

4. AvaloyikéG ZUoKeUEG AjPing €Ikovag.

TIOU €X0UV 0V OTOXO:

€IKOVAG.

>1o oiua 4.1.1. paivetatl 1o Tapaotatikd SoUKS SIAYPAUA LAG TNAEOTTTIKNG
aAuoidag nAektpovikwy dlatdEewv avAluong Kal enegepyaociag evog oraTog

elkévag.

ANANYZH
—*  EIKONAZ
. CAM 1A

H \

1 1
TENNHTPIA
OPIZONTIAZ &
KAQETHZ
ZAPOZHZ

PRE
VIDEO

PO

Tnv avdAuon g eIKvag kal Tny apaywyr) Tou orttikol orjuarog (Video).
Tnv enefepyaoia Tou orrikol orjuaTog
Tnv napaywyr] MAEOTTTIKOU KavaAloU
Tnv ekropn kat Arjyn Tou kavaAiou
Tnv arelkévion Tou OorTikoU ONUaTog Y TNV Tapaywyr] ¢ APXIKAG

e

R

b

‘ KONZOAA ENE=EPTAZIA ONTIKOY THMATOZX
(TENNHTPIA EIAIKON EOOE- TENNHTPIA
XAPAKTHPON-SWITCHER KATL.)

B

VR

v
MON.

MAPATQrHZ

VCR
EFTPAQHZ

KEPAIA ATIO KEPAIA
EKI'ITMI‘IHZ AHUHS
ENIZXYTHZ ENIZXYTHZ
EZ0A0Y EZ0AOY
MoMmos i ¥ AFKTH
NAMOPOOTHE AIAMOPOOTHE
KANANIOY KANAAIOY
EMEZEPIAZIA ENIZXYTHZ ENISXYTHZ CRT
onTikoY - VIDEO»  onTIKOY onTikoy  fVIDEO
ZHMATOZ SHMATOX SHMATOE
MONITOR
02?5‘5‘,',*{.5%‘& SHMATOX TENNHTPIA
KAGETOY EZ0AOY O%grg::\zz &
SYTXPONIEMOY VCR2 | p g  cam2 KADETHZ

2xnua 4.1.1. Aoukd didypauua aluoidag nAektpovikwy dlatd&ewv avaiuong-
ene&epyaoias - arekéviong onuaTog EkOvag.

2xnua 4.1.2 Kovodia ewovag

H tnAeormiki
2TV TAEOTTTIKY] AAUCISa CUMHETEXOUV OAEG EKEIVEG OL NAEKTPOVIKEG DIATAEELG alucida
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I [TAPAMQIH KAI ENMEZEPMAZIA ZHMATOZ I

2xnua 4.1.3 levrjtpla titAwv

Zxnua 4.1.4 Kduepa

e Ba6pida avdluong eikévag (Camera).

Eival n didra&n exeivn ndvw oty omoia katapxdg n eikéva eotideTal e
BorBela Twv PAKWV Kal aKoAOUBWES CapwveTal ard NAEKTPOVIKY) SEOUN
anodidovrag omy €£0do Tdon, n onola avipoowrieUsl TO OTTTKG OTjuQL.
g povrepveg Pabuideq avdhuong eikovag , Tou dlabgTouv dlaTdEelg
OAoKANpwEVNG TexVIkg CCD (Charge Coupled Device) , n avdAuon yivetat
e Unoelakd tedio Xwpelg v avaykn Unapéng nAektpovikoU TupoBoAou.

To ormikd orjua omyv €£0do0 G Babuidag autg Aéyetat Pre Video.
Babuida autm) épxovtal TATELG TIPLOVWTHG MOPPAG artd T YEWITPLA Yia TV
oplévTia kal KABETN odpwam ToU OTOXOoU artd TNV NAEKTPOVIKY) SEaN.

128

o Balpuida enetepyaciac onTikou OfUAToC.

2 Babuida auti AauBAvel xwpa n autduatn PUBHIoN TG OTABUNG Tou
AeukoU Kal Tou paupou KaBwg Kal 1) El0aywyr| TIAALWY OUYXPOVIoHoU
YPauuUWY Kat hatoiwyv. Ot maAuol autol eival anapaitnTol yia T owot)
AMNA0JIad0X TWV  YPAUUWY Kal Twv TAAoinv katd ) didpkela g
anelikéviong Tou onpatog and v 08évn , WoTe va €Xoupe oTabepr| Kal
OUYXPOVIOMEVT EIKOVQ, OTIWG 1 APXIKN.

OL ouxvOTNTEG TWV TIAAUWY YIA TO CUYXPOVIOUO TWV YPOUUWY KAl TWwV
m\atoiwv ocupgwvouv pe to C.C.1L.R. mpdtuno , To ornoio anarte:
> JUXVOTNTA MAAUWY OUYXPOVIOHOU Ypaupwy: 15625Hz
> ZuxvOnTa MaAMWY cuyXpoviououU mhatoiwy : 50Hz
To onua otnv 8Eodo Tng PBabuidag enetepyaociag eivar To
oAokAnpwpEvo, alvBeto orjpa Video.

BaBuida evioyuong onmikou orjparog (Video).

Eivat nAektpovikn didtagn evog povoBabpikou evioxutr) eUpoug 5MHZ ,
TIoU oKoTtd €xel MV evioxuom katd Téaom Tou oTTTikoU OTjaToG.

Eri mA€ov ot Babuida aum) AapBdAvel xwpa Kat 1 paacT Twv UPnAwv
ouxvoTtwv Tou oruartog Video kabwg kat n arokardotaorn mg D.C.
ouvIoTWOoag , n ortoia eixe korel and Tig poryoUueveg Babpideg.

H D.C. ouviotwoa oto orjua sival Baotkr] mAnpogopia , 31dtt ekppdadel
m péon wTevOTNTA , TIOU EMIKPATOUCE TN OTIyMr| TNG avdAuong Qg
elkévag kal n anwAela autig Ba dnuoupyouoe ouyxuon oto Bear yla
To TdTe AvaAUBNke N edéva (pwi, Bpddu, e aibplo kapd 1) pe Bpoxepd
KATL).

BaBpida mopmou.

Av nipdkertal va yivel acUppatn petapopd TG OrTIIKNG TIAnpogopiag, Tdte
npénel o onua Video va diapoppwbel katd A.M. kal pe T HéBodo TG
nHovoreupng ekmourmg V.S.B. va ekneupbel. Xtn diadikacia g
diaudéppwong mAdroug , ueraBdAerar To mAdrog mIag uYnArg
ouxvoeTnTag oto pubuod mou perafdAretar To onTiko onua.H daudppwon
yivetar om Babuida Tou SlapopPwTr e PEPOUTA CUXVATNTA ETIAEYUEV OE
kdrowa Agortrikr {wvn peta&u VHF |, VHF [l kat UHF | omdte dnuoupyeita
TO TAeOTTTIKG KaVAAL , TO Oroio akoAOUBwWG evioXUETAL KAL EKTIEUMETAL artd
TNV Kepaia eKTTOUIMMG Tou oTabpou.

Z1nv TnAsonTiKA TEXVIKN 01 3100€01UEG OUXVOTNTEG OpilovTal o kavdAia,
Ta onoia Tagivopouvral o€ TpeIS (3) {wveg: VHF | (2€wg 4 CH),

VHF I (5 éwg 12 CH) & UHF (21 éwg 69CH)

BaBpida d€kTn.

Ta exmepnopeva TNAEOTTIKA kavAAa and JAPoPouG TNAEOTTIKOUG
oTabuoug AapBdvovtal and Ty kepaia AMPng kat odnyouvtal oto dEK.
Ekel om Babuida AMYng (TUNER) yivetar n erAoyr] Ttou erbupntou
TNAgoTTIIKOU KavahloU kat akohoUBbwg 1 arodlauépeuwor] Tou.

To AeomTiké kKavAAl PETA TV anodlapdpPwor] TOU EMAVEPXETAL OTNV
apxkf Tou kardotaon wg onua Video pe Toug TIAAUOUG GuyXpPoviouou
YPQUMWV Kat Taloiwv edpoug 5 MHZ.

I ANAAOTMIKEZ ZYZKEYEZ AHWHZ EIKONAZ I
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I [TAPAIQIMH KAI ENE=ZEPIAZIA ZHMATOZ:

® Bafpida evioyuong onparog Video Ajyng kai Baduida ameikoviong
(006vn).
2m Babuida evioxuong npayuatomnoleftal evioxuon kard Tdom Tou orttikoU
onuarog Video, amnokardotaon (md\y) mg D.C. ouviotwoag, €upaaon Twv
UPNAWY OUXVOTHTWV TOU OMUATOG, TEPIOPIOUOG TOu PEUPaTOq NG
NAEKTPOVIKNG d€0UNG TNG 086VNCg Kat aroguyr] dnuoupyiag knAidag (étav
oprveln 084vn).
To evioxupévo orttikd orjpa odnyeital oy kdBodo Tng 06évng padi e Toug
TIAAoUG oUYXPOVIOUOU.
Eni m\éov ota mmvia odpwong g 08dvng avarrtiooovtal KAtAAnAeg
Tdoelg 1600 yia v oplldévtia, 600 Kal yla TNV KAtakopugpn dlepelvnon G
NAEKTPOVIKNG OE0UNG, OL OTIolEG TIPOEPXOVTAL Ard YEVWNATPIEG TTAPAYWYNQ
TAoewv odpwong.

e Movdda kovoohag kal YEVVATPIA EISIKWV EQPPE.
Eivar pia tpdrela (kovodha) ehéyxou TOMNWV onudtwv Video , Tmou
npogpyovtal and dlapopeTikég TNyEg (Camera 1, Camera 2, VCR 1 kAr.)
Kal TIoU TipoopileTal yia v enefepyacia autwv Twv TANPOPOPIWY e
oKomd TV mpowbnon ™Q embuunmq Katd Tepimwon ouveeng
MAnpogopiag oy €€odo.
AoB€tel didragn moMarhol pPeTaywyikoU SLaKATTM OTTTKWY  onpdtwy
(Video Switcher) e ) Borjbela , Tou omnoiou propoupe va erAEEoUE Eva
and ta ToAAd orttikd orjuata elgédou (Cam. 1, Cam. 2, VCR1) yia €€odo e
T0 ar\d &M evog TIAAKTPOU (UITOUTEV).
H kovaooha diabétel eE6doug (MON.CAM.1, MON.CAM.2, MON.VCR KAm) yia
Ta onuara €oddou, oL Ooroieq TPOPODOTOUV AVTIOTOXA CUOKEUEQ
napakoAoUdnong (uévitop).
H yewrtpla eppg €xel m duvardmra mg enefepyaciaq tng ekévag
TPAYUATOTOWVTAS  TIAPapdpPwan , Heyebuvon ,UeTaBOAr Tou pAOvIou
(background) KA.
TéNog diatiBetal pia £€0d0g yvwoti wg PREVIEW, Tou deiyvel oe pdvitop 10
arnotéA\eopa QG enefepyaciag 1} MPEooONKNg poviou, TITAWV KA. Tou
TeAkoU Tpoidvtog orjlaTog eikdvag Afyo riplv v TeAIKH €£0d0.

e Karaypagpgag onmkou orjparog (VCR Rec.)
Méoa oTo GUVOAO TWV NAEKTPOVIKWY SIATAEEWV , TTIOU UTTAPXOUV UECA O €va
nepBAAov STUDIO, undpxouv kat kataypageig (VCR) Tou TeAikoU orttikou
onfuatog. Eivat ol yvwotol og éAoug pag Bivteokataypageic , oL oroiol
g€xouv T duvatdmnra G anobrikeuong NG OrKNG TAnpogopiag oe
MOy ViKY Tawvia.
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4.1.2.1 Ta XapakTnpIoTIKA TOU pWTOG.

Ta dldpopa pwTelvd Ppavdpeva xapakmpifovral and Ta mapakdtw PwTevd
Heyeon.

o odwreivii pon d.
Ekppddlel v evépyela Tou Tipoodidetal and KAMolo pwTelvd KUpa o
povdada tou xpdvou. Movdda pétpnong mg PwTeviq por|q elvat To Aolpev
Lumen (Lum).

e odwreivi évraon.
H évtaon | pag ewtewvng ryng sivat n pwtevr porj @, rou undpxel oe pia
KateUBuvon avd povdda otepedq ywviag Q.

|=——
Q
Movdda pétpnong Mg ewtewng évtaong eival 1o kepi, dnA. To QWG ToU
exmiéuretal and éva kepl ,(Candela Cd).
o odwrevéTnTa.
Zav pwtelvétnTa rPoodlopifoupe ™ pwTelvr por] P, Ttou TipooTiiel KABeTa
oe povada erupdvelag S.

()
S
Lumen
Movdda perpnong mg pwrevdtnrag eivat to Aoug  ( LUX= )
m?2

® Aaumpdrnra.
Efvatn pwtewr évraon |, ou aktivoBoAsttat and emgdveia 1m?

S
CD

Movdda pérpnong mg Aaurpdtmrog eival to Nit ( Nit = )

m2

® AvrtiBeon.
Exkppdlel To Adyo TG AQumedtnTag Tou Tio puTelvoU otolxeiou (Aeukou)
TIPOG T AQUITEATNTA TOU TIO OKOTEIVOU oTotXelou (Ladpou).

B Agukou
K=
B paudpou

4.1.2.
Baoikég
apxeg
aoTpo-
Haupou
TnA€OTTIKOU
ofuarog.
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4.1.2.2.To aoTipOHaupo avaloyiko TNAEOTITIKO Orjja.

Eidape 611 omv €€0d0 g Babuidag avdiuong eikdvag (Kepalr KAUePAS) Tou
ox. 4.1.1 napdyeral n mMAnpogopia Tou ortikou orjparog Pre-video. To orjua
auto arnoteleital and TG MaPAKATw CUVIOTWOES:

® Tnv evalaooduevn A.C. H ouxvétnta autig Tng ouvioTwoag kabopiletal
and tov apBud Twv otoieiwv (Pixels) Mg ewdvag , evid TO TAGTOG NG
kaBopiletal ard myv avtiBeon (contrast).

® Tn ouvexy D.C. H ouviothoa aumj mpoodlopifetal ard T uEon
pwtevémTa (Luminance), mou enikpatoUoe Katd T oty TS AMyng g
elkévag arnod v kApepa.

Edape eniong dti n odpwon mg ewdvag and myv kduepa yiveral pe ) orbeia
YEWNTPLWOV oplldvTiag Kal kataképupng odpwong. H ouxvdmrta opldévriag
odpwong yta 1o Eupwnaiké npdturo CCIR ival fu=15625HZ svw n cuxvdémta
Katakdpupng cdpwong eivat yia to dlo mpdtuno fv=50HZ. O apBudg Twv
0pLOVTILVY YPAUUWY odpwang poadlopileTal otig 625 ypapueg (Lines) , evw
oapwvovtal 25 ekdveg avd deutepdiertto (Frames) oe duo media (312,5
ypapuég dptio nedio kat 312,5 ypaupuég neptttd nedio, A & B fields).

KdbBe pia ypapun , mou oapwvetal and v kauepa (NAEKTPoVIKS TIUPOROAO 1
CCD) arodidel €va orjja ortrikd (ovua Pre video) e mepiodo enavaAnyng
T=64psec.

Ma va urndpyel anoAutn oUTTwon UETAgU mapayduevwy YPapuwy/mediuv
,arod v KAePA Kal anodIBSEVWVY YPAUUWY/MEDiwY, and Tnv 086vrn Tou JEK
1 and to poéviTop, TorobeTouvtal ETA TO TENOG KABE YPAUUNG KAl OTO TENOG
KABe Tediou TTIAALIOL, 1A TO CUYXPOVIOUS TWV YPAUMWY KAL TWV TIES{WV.

O1 ool autol diakpivovtal oe TIaAIoUG OUYXPOVIOUOU YPAUUWY e Sidpkela
5,76sec Kal Tepiodo emavdAnyng 6om kal Twv Ypauuwv (64sec) kal oe
TMoAMoUG  guyxpoviopou Tediwv e dldpkela 160usec kat ouxvétnta
enavadAnyng autq twv riediwv (50Hz).

Extdg and Toug maApoUg ouyxpoviopoU OTto TIANPeg orikd ornua (Video)
npootiBevtal kal ToApol auadpwong ypauuwy (Line blanking pulses) pe
ddpkela 11,52usec kal mepiodo enavdAnyng 64usec KABwWG Kat TaAuol
auavpwong Tediwv  (Field blanking pulses) pe Sidpkela 1280usec Kau
ouxvéTta enavaAnyng 50Hz.

Ot oApol apatpwong YPaupwy kat ediuv okord €xouv TNV auadpwon g
EMOTPOPNIQ TNG BEOUNG , WOTE VA NV TIAPAYOUV OTTTIKO OTjlaL.

‘Eva m\Npec ortrikd onua Aotrdv Exst:

® To kaBapd orjua mAnpopopiag ewdvag (Pre video), BAéne ox.4.1.2.2.1.
®  Toug naAuoUg CUYXPOVIOHOU Kal aualpwong YPAUUwy , BAEne ox.4.1.2.2.1
® Toug raAuoUg cuyxpoviopoU kat apadpwong Tediwv, BAErne 0x.4.1.2.2.2
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NAATOZ
ZHMATOZ % MAAMOX
A <»  XYTXPONIZMOY

TPAMMHZ
H- SYNC 5,76psec
| 70%

4+“—>
NAAMOX
AMAYPQZH2

TPAMMHX
H- BLANKING

11,52usec

ZHMA F’PR/EMVI\I,IDI_IIEZO MIAZ ( t )
usec I

64usec

4
v v

—
S
2

A

2xnua 4.1.2.2.1 To nmA\fpeg ormikd onua

< » & » & » & »
< L} L < >

5 5 5
MPOEZIZQTIKOI MAAMOI  METEZIZQTIKOI w}iﬂgﬁ,‘,‘gﬂov
MAAMOI 2ZYMXPONIZMOY MAAMOI FPAMMHZ
160psec MEAIQN 160psec 160usec X 64usec

A
v

XPONOZ AMAYPQZHZ,XYIT'XPONIZMOY &
EZIZOXHZ TON NEAIQON
AZIAZ 20 TPAMMQN X 64pusec=1280psec

2xnua 4.1.2.2.2 MNMaAuoi ouyxpoviouou kat auadpwong rediwv

4.1.3.1 Tevikd yia TIG XPWHATIKEG CUVTETAYHEVEG. 4.1.3 To

Mia €yxpwpn ewdva ouviotatar and ) ewtevémrtd mg(Luminance) kal éyxpwpo
XPWHIKOTTA ™G (Chrominance), dnhadn aval oyIK 6

‘Eyxpwpn €IKOva = QWTEIVOTNTA + XPWMIKOTNTA ™ AEOTITIKO
ErurmAgov 1 XpwIKSTTa Jiag yxpwing ekévag sivat éva yewueTpikd dvuoua OI',||JC1
Kau kabopiletal ard To HETPO Tou, TIoU ovopdleTal kKopeoudg (Saturation) kat )
ywvia Tou, rou ovopdletar xpotd (HUE).
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Apa:

XpwpikéTNTa = KOPETUOS + Xpoid
Chrominance=saturation+hue

CHR

Zxnua 4.1.3.1.1. Fpapikr napdoracn XpwUKOTNTasg

1 ,elvatln ywvia, mou kaBopilel v andxpwon (xpold) Tou aviopatog CHR evw
TO UrjKkog Tou avuauarog (CHR), kaBopiCel Tov kopeaud Tou [Ty ayvoTtd Tou
(purity)r} AAAWG TN N vOBeUOT] TOU pe TIOOOTNTA AsUKOU PWTAG].

Apa puia €yxpwun ewodva eivat:

‘Eyxpwun €IKOVa = QWTEIVOTNTA + KOPEONOG + Xpold

H ¢wtewvémra ovoudletal Luminance, cupBoAiletal pe Y kat kaBopilet mv
Katavoury TG QWTEVG EVEPYELQG, TIOU avakAd N éyxpwun ewéva avd
TETPAYWVIKO PETPO PWTILOHEVNG ETIPAVELQG.

H xpwukdmra (xpold + kopeopdg) ovopdletal Chrominance , oupBoAleTal e
CHR kat kaBopilel T xpwHaTIK TANpoPopia G Eyxpwng ekévag. Me
BonBela NG TPL-XPWHATIKIG Opaang €xel Bpedel 6Tl i oroladnnoTe EyXpwin
elkéva elval duvardv va avaluBel (kal kat’ €MEKTAON va enavacuoTtabel) oe
TPElg BaOIKEQ XPWHATIKEG CUVIOTWOEG, TNV KOKKIV Red, v ripdotvn Green kat
v urke Blue, 3nA\adr| oe tpia Baoikd xpwpuara. Apda n avdluon Jag eKOvag
divel

EIKONA = KOKKINO + MPAZINO + MIIAE = R+G+B

To prkog kUpatog A kdBe xpwparog (R,G,B) dev eival uykekplgvo, ald
kaBopiletat avdloya pe To MAeormikd cuotnua ekmourmq (NTSC, PAL,
SECAM).

>mv npaypatikémra ot cuviotwoeg R,G,B de ouppetéxouv To Blo om
ouvBeom 1} avdAuon piag ekévag, eneldn anlolotata To PATL Tou avBpwriou
dev €xel v Bla euaiobnoia (ardkplon) kat ota Teia autd Bacikd xpwuata. H
OupueTOX] TOoug akoAouBel Tov Tapakdtw vOpo yla v mapaywyr g
PWTEIVGTNTAG TOU AsUkOU PwTOG:

dwreIvoTNTa AgUKOU PwTOG = 0,30R + 0,59G + 0,11B
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Erlong npénel va yvwpiCoupe 6t e ouvdlaopd avd dUo Twv Tapardve
Baowkwv xpwudtwy (R,G,B) mpokurrouv dMa xpwuata, Tou Ta ovopdloupe
OUMMANPWUATIKA TL.X.

KOKKINO + MIAE= MQB R+B=PURPLE (MAGENTA)
MIIAE + IMPAZINO= r'AAAZIO B+G=CYAN
MPAZINO + KOKKINO = KITPINO G+R=YELLOW

TENOG OTO XPWHIKG KUKAO SleuBeTouvtal Ta BACIKA KAl TA CUPIANPWHATIKA
Xpwpara, énwg ¢aiveral oto oxua 4.1.3.1.2.

O KopeOoOG TOU XPWHATOG KIveltal Katd urjkog Tou ekdoToTe dlavUioaTog, eVe
n xpod eival n ywvia, Tou ypdeel To dldvuopa Katd Ty avtiem @opd Twv
OEIKTWV TOU POAOYLOU.

AelEape mapandvw 6Tl N QWTEWVATNTA Tou AsUKoU QwTOg HE dBpolon Twv
Baowwv xpwudtwv R,G,B kal pe xpwuatikolg ouvteheotég 0,30 0,59 0,11
avtiotouxa, divetal and m oxeon

Y = 0,30R+0,59G+0,11B:

v
KOKKINO MQB
R P
1139 45°

KITPINO
Y
1730

FANAZIO

293°
-y

Zxnua 4.1.3.1.2 ©éon dlavuoudtwv BactKwv & CUUTNANPWUATIKWY XoWUdTWwY

Av katd mv  avdAuon ag Eyxpwing eikévag 1 kauepa dWoel oMua BeTIKNG
TTOAKOTNTAG UE TUEQL:

R = 1 Volt, G = 1 Volt, kai B = 1 Volt T61e
Y=030-1V + 059 -1V + 0,11 - 1V=1V

Tét1e glval poaveég It n KAuepa avalUel ia Asukr elkéva Kal EMOUEVWC:

Y = 1 Volt=Aguko
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Av 1 avdAuon mg EyXpwHng elkévag dWaEL:

R=0Volt, G =0 Volt ka1 B = 0 Volt T6t1e
Y=030-0+059-0+0,11-0
Y = 0 Volt = paupo

Ma oroleodnrote AAeg TWES (Meta&l Tou 0 kat 1 Volt) Twv R, G, B, n
pwtewvémra (Y) g eikdvag Ba eivat peta&u AEYKOY kat MAYPOY, dnA. Ba €xel
KArola evOLAEDT QWTEVOTNTA (aroxpwaelg Tou MKPI).

Av ripdkertal va avaAdgoupe pia oknvr], oy oroia undpyouv oe IoOTaxeq
papdwoelg (Urdpeg) Ta 3 BAoIKA XPWHATA, TA 3 CUMMANPWATIKA, TO ASUKO Kal
TO paUpo TPEMEL va akoAOUBnoouE TNV tapakdtw dladikaoia, Bewpwvtag Ot
OAA TA CUMIETEXOVTA XPWHATA EXOUV HEYIOTO KOPETHO (100%) Kal oL TAoEIq
e&ddou katd v avdAuon Ba eivat 1 Volt.

NAEYKO: n avdAuon divel R=1v G=1v B=1v & emopévwg
Y=0,30-1+0,59-1+0,11- 1=1 Volt

KITPINO: n avdAuon diver R=1v G=1v B=0v & ermouévwe
Y=0,30-1+0,59-1+0,11- 0=0,89 Voit

FAAAZIO: n avdAuon divet R=0v G=1v B=1v & enopévwg
Y=0,30 - 0+0,59-1+0,11- 1=0,70 Volt

MPAZINO: n avdAuon divet R=0v G=1v B=0v & emouévwe
Y=0,30 - 0+0,59- 1+0,11- 0= 0,59Volt

MQB: n avdAuon divel R=1v G=0v B=1v & eMOUEvVwWeg
Y=0,30-1+0,59-0+0,11- 1=0,41 Volt

KOKKINO: n avdAuon divei R=1v G=0v B=0v & emouévwg
Y=0,30-1+0,59- 0+0,711- 0=0,30 Volt

MMAE: n avdAuon divei R=0v G=0v B=1v & emouévweg
Y=0,30-0+0,59-0+0,11- 1=0,11 Volt

MAYPO: n avdAuon diver R=0v G=0v B=0v & ermouévwg
Y=0,30-0+0,59-0+0,11- 0=0 VoIt

Av OUWG T CUPLETOXH TWV XPWwUATWV Yivel Je Kopeoud HIKpdTtepo Tou 100%
TLX. 60% T6TE N AvAAuom Tou Pwp de Ba dwoel 0,41v al\d

R=06v,G=0v,B=06vA
Y =0,30 - 0,60 + 0,59 - 0 + 0,11 - 0,60 = 0,24v.

‘Etol n péylotn gwtevotnTa Y, mou Jropel va avakAAoel pia yxpwpn eikéva
eivat 1 Volt p-p kat todto , éTav Ta XpWHATd , TIOU CUMKETEXOUY 0T dladikaoia
elvaikopeopéva 100%.

H p\ocopia yia Tov KaBopLoUO TWV XPWHATIKWY CUVTEAETTWV:

0,30 yia 1o KOkkivo (R)
0,59 yia To mpdoivo (G)
0,11 yia 1o urAe (B)

gykeltal oto 6Tl agevog n andkplom Tou avBpwrivou partiou dev eival (dla ota
Baowkd xpwuata kat ap’ eT€pou Ba MPEMEL yia TNV TIAPAYWYT] ToU AeUKoU
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PWTAOG va €Xoupe PEyIoTn Tdom €EGdou (amd v KAuepa).Av urtoBéooupe Ot
HEYLoT™N TAoM Yia To AeUKS pwg Y €xoupe 1Volt, téte Ba npénet ta orjuata R,G,B
VQ OUMHETEXOUV TO iBlo oy rapaywyr lvyaatoY mx.R=0,33 G=0,33 B
= 0,33 dpa Y=0,33 + 0,33 + 0,33 = 1v. OuolaoTIKA SWG TO TIAPAYOEVO OTjua
1 Volt dev Ba eival Aeukd , déTL €101 Sev IKAVOTIOLETAL 1 PACLIATIKY ArtdKELoN
ToU avBpwTitvou opBaiuoU.

Av duwg Bewpricoupe ouppwva pe to ox.4.1.3.1.3 6t B=0,175, R=0,480, kal
G=0,950 téte 1 dBpolon auTr| Ba TIPOKAAEOEL TO AeUKO QwG, AAAA 1] GUVOAIKH
Tdon Ba eival peyalUtepn and 1 Voltr.x. 0,175+0,480+0,950=1,605V.

Mamv opbr| avaAoyia tdong Aeukou pwtdg 1 Volt €xoupe avtiotoxa:

SuvreAeoTric R—> 0,480/1,605=0,30

ZuvreAeomi¢ G —> 0,950/1,605=0,59

ZuvreAeoTric B > 0,175/1,605=0,11
Ondte Ba €xoupe

AEYKO #Qz Y = 0,30R+0,59G+0,11B

Euaiobnoiay -
0,950 Y
0,480
0,175
>
460 540 610 Mrkog kUparog

2xnua 4.1.3.1.3 daouartikr) andkplon avepwrivou opeaAuod.

4.1.3.2 Mapaywyn onpaTwv XpwHatodiaPpopdg Kai OHaTog
PWTEIVOTNTAG.

MNvwpifoupe 6t n avdluon pag éyxpwung eikévag divel 3 Tdoelg Baotkwv
xpwpdrtwv R,G,B. Emiong eidape ot pe T ouvBeon autwv Twv TACEWV
oluppwva pe T oxéon Y=0,30R+0,59G+0,11B 6a mdpoupe mTAAL
PwTelvéTNTa QG ekdvag. H mapardvw Sladikacia uropesl va ulortonBel
NAEKTPOVIKA |IE TOV TTAPAKATW TEATTO.
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R1  o30R
> M ——
CAMERA R .
KE®AAH G 2 059G Y >
& L W
ENEzeprasiAs | g
EIKONAS - RO
0.11B

2xnua 4.1.3.2.1 MATRIX yia v napaywyn tou onjuatog Y omy Camera

Av Bewprioouple étL ot Adyol: R1/Ro, R2/Ro, R3/Ro givat:

R1/Ro=0,30, R2/Ro=0,59 kat R3/Ro=0,11

Téte N €5000¢ Ba eivat: Ev=Er -0,30 + Ec - 0,59 + Es - 0,11

A kalUtepa : Y = 0,30R+0,59G+0,11B.

H napandvw didtagn arotelel pia arir] KWSIKOTIOMTIKY UATPA TIAPAYWYNG
onuarog pwtewvomrag Y kar Aédyetar MATRIX. 3m peAém Ouwg g
enekepyaoiag ekmoummig kal AYng Tou OrtTikKoU ONHATOq OtV yXPWHN
mAedpaom, ol TAnpogopieg Tou eknéunovral dev eival Y (QwtevémTa) Kat
RGB aMd Y kat  xpwpatikég dlapopég R-Y, B-Y, G-Y pe oplopéveg
napalayég avdhoya pe to olompua (PAL, SECAM, NTSC). Tehkd dev
aArooTEAOVTAL Ol XPWHATIKEG CUVIOTWOEG TNG EYXPWHNG ekdvag R,G,B, aA\d
arootéN\ovtal To ofjua Y 1ou kabopilel T pwtevdnTa TG ekévag Kat ot
XPWHATIKEG dlapopeg R-Y kat B-Y, mou mepi€xouv T TANPO@Opieq Tou
XPWHaATOG TG ekOVaG.

TéNog onpelvoupe GTL N XpwiaTikr) dlapopd G - Y dev petapBdletal, ald
avanapdyetat oto SEKTN CUPPWVA e TN OXEON:

G-Y= -0,51 (R-Y) - 0,19 (B-Y).

H ox€om autr eival Suvatdv va uhortonBel e pia uriTpa anokatdoTaong Tou
G-Y (MATRIX) oUpgpwva pe 1o oxripa 4.1.3.2.2 kan oroia Bpioketal oTo d€km).

RY R1 o,51(R-1!E -0,51(R-Y)

ATTOKQAIKOMOIHTHE R2 >

——A/\/\H—‘ o] GY
-0,19(B-Y) =R0

B-Y 0,19(B-Y)

2xnua 4.1.3.2.2 MATRIX ya v anokatrdotaon tou onjuarog G -Y oto dékm
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Av Bewprjooupe dtt R1/Ro = 0,51 kat R2/Ro = 0,19 téte n é€odog

G-Y 6aeivatG-Y =[-0,51 (R-Y)] + [-0,19(B-Y)] 1
G-Y=-0,51(R-Y)-0,19(B-Y).

H napandvw pritpa anokatdotaong (G - Y) PBploketal oto d€km petd tov
ATOKWIIKOTIONTY) TOU CUCTHUATOG KAl gival kowr| kat aveEdptnm dadikaaoia
ekmoprmig (PAL, SECAM, NTSC). Emiong n péBodog mapaywyng Twv
XPWHATIKWY  dlagopwy oty ekmour eival mapariijola. Ouclaotikd n
KWOIKOTIOINTIKY) MATEA oTov Ttopmnd rapdyel art’ eubeiag to onpa Y, To onua R -
Y kattoorjuaB-Y.

1V
R R1 0,30R
EbAM e[ wl R2 |oses
EMNE=EPr AZIAZ ~ ) Y
EIKONAX

CAMERA E|>1V e 0118

B-Y

R-Y

2xnua 4.1.3.2.3 MATRIX napaywyriq onudtwv Y, B - Y kat R - Y oty Camera

Mpwv oAokAnpwooupe ) dladikacia Mapaywyng Twv XPWHATIKWY SLapopwv
KaAd elval va dei€oupe yevikd mwg yivetal n dladikacia TG mapaywyng Twv
XPWHATIKWY TANPOPOPLWY OTN UHTEA AroKwdIKOTIONoNG Tou SEK).

R-Y
ATMOKQAIKOMOIHTHZ
B-Y

2xnua 4.1.3.2.4 MATRIX anokardotaong onudtwv R, G, B oto déktn
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O xpwuatikég dlapopeg arnodelkvUueTal OTL EXOUV TIUEG:

R-Y =R- (0,30R + 0,59G + 0,11B) T6te
R-Y = 0,70R - 0,59G - 0,11B

B-Y =B-(0,30R + 0,59G + 0,11B) Téte
B-Y=- 0,30R - 0,59G + 0,89B.
G-Y=G- (030R + 0,59G +0,11B) Téte

G-Y=-0,30R + 041G - 0,11B.
Kaut eivat duvatdv va AdBouv eite BeTikn eite apvrow) T X + (R-Y), -(R-Y)

N-(B-Y), + (B-Y) Eotw 6t omv €£0d0 TNG KALEPAQ EXOULE:

R =1 Volt, G = 1 VoIt kat B = 0 Volt tdte
Y=030-1+059-1+0,11"-0
Y = 0,89V

Mpoavwg yia TIC TIEG autég Exoupe To kKopeouévo (100%) KiTpvo Xpwua.
Zuvex(fovtag, £XOULE YA TIC XPWHATIKEG DIAPOPES:

R-Y=1-081R-Y = +0,11 kat
B-Y=0-08911B-Y =-089

Edw rapampouie &t n xpwHatikh dlagopd R - Y elival BeTIKY, eV N XPWHATIKA
dlapopd B - Y eivat apvntikr). Me tov Blo Tpdro Bplokoupe TIG XPWHATIKEG
dlapopEg yla ornolodnnote Xpwiuda. ‘ETol Tonobetoluue 0To XpWHATIKO KUKAO,
otov d&ova XX ) xpwuatiki dlagopd = (B - Y) kat otov  dgova WW m
Xpwuatikr} dagopd = (R-Y).

+(R-Y)

KOKKINO A

0,76/113° [ [ MQB |
| 4l 0.83/45

KITPINO
0,90/173°

-B-Y) +BY)

MIAE
0,90/353

FAAAZIO
0,76/293°

v
-(R-Y)

2xnua 4.1.3.2.5 ©€on twv Xowuatodlapopwv oTo Xpwutkd kUukho NEWTON.

>m ouvéxela apatiBetal €vag yevikdg mivakag pe Ta A Twv onudrtwvY,
R-Y,B-Y ,ue 10 elpog Tou ouviotapévou orjuarog CHR kabwg kat e T ywvia
autol wg TPog TNV apxX ekkivnong 0° pe v mpolndleon 4t Ta
OUPHETEXOVTA XpwuaTa Ba €xouv kopeopd 100%.
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Uoutr RGB MAATOZ
CHR

R=16=18=11EI0 o N
R=16=1b=0 IS o [EEE

0
0,90
R=0G6=18=1 -o7 EEN
R=06=18=0 S8l -5 SN
R=16=08=1 [JJJOE o590 E05S
R=16=08=0 S +o70 [JE0SEN
R=06=08=1 ||

R=0G=0B=0

=)
~
=)

0,83
0,83

H o4 M

210 onua xpwpkkémrag (CHR) 1o + dikaohoyeltal and to Otl YeTd
SlaudpPwon kat dbpoton Twv R -Y kat B - Y To ouviotdpevo orjua keirat mévw
Kat katw arnd T pndevikr . Apa +0,90 = 1,80.
OL Tyég Tou mponyoupevou Tiivaka eival yevikég. Zta dildpopa cuotriuara dev
XPNOUOTIOIOUE TIG XPWHATIKEG dlapopég R - Y kat B - Y wg €xouv, al\d yia
AGYoug KataoToAAG TG UrePdIapdPPwong CUMMIECOULE TA TIAGTT TOUG TL.X.
e oto oUomua PAL éxoupe Ta orjuara:

V=0877"(R-Y)kaiU = 0,493 - (B-Y)
® ot1o oUompua NTSC €xoupe TOUG YPALUKOUG CUVOUQODTEG:

1=0,74 - (R-Y) -0,27 (B-Y) ka1 Q=0,48 * (R-Y) +0,41 (B-Y)
e ot1o olompua SECAM €xoupe Ta oruara:

Dr =1,9(R-Y)kaiDs=1,5"(B-Y)

‘Etoittaelpntwv R-Y kal B - Y eivat duvatdv va tpororoimnBouv Afyo kat £Tal va
Soupe SlapopEg OTIG TIEG TOU TPONYOUEVOU THVAKAL.

K\eivovtag mpénet va enavaldBoupe, oUppwva pe TNV TETAPTNUOPLOKY
dlapdppwon mAdtoug QAM dtt To TAdTog Tou onuatog CHROMINANCE
Byaivel and t oxgom) .

CHR =\/(R-Y)2 + (B-Y)? n e ywvia and m oxéon
FONIA ®AZHZ a = toE e * [(B-Y)/(R-Y)], Orou n ywvia avapgpeTal wg mpog
Tov KdBeto d&ova WW', Ard  ywvia a eival elkolo va Bpoupe ) ywvia ¢.

+@Y) 4

¢

<
-(B-Y)

2xnua 4..1.3.2.6 ©éon me ywviag ¢ ws rmpog TG XOwWUATOIAPOPES.

ANAAOTIKEZ ZYZKEYEZ AHWHZ EIKONAZ I
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4.1.3.3 M€60d0¢g YmoAoyiopou Twv Moocotitwv R, G, B, Y kai
R-Y,B-Y,G-Y.

‘Exovtag katd vou m oxéon Y = 0,30 R + 0,59 G + 0,11 B kabwq kat Tiq
oxéoelg R + B = MQB, B + G = T'AAAZIO kau G + R = KITPINO,

Bewpoupe STl yla v apaywyr] Tou AeukoU, Tou KiTplvou, Tou YOAAZlou Kat
TOU TIPACIVOU CUUETEXEL ontwadnriote To G (dpa n rpdoivn €€0d0g Ba dwoel
yia 1§ 4 mapandvw Awpideg + 1V, BAEne to oxripa 4.1.3.3.1).

Ma 11q paBdwaoelg HwP, KOKKIVO, WIMAE Kal adpo To G dev GUMLETEXEL (Apa 1
npdoivn €€0do¢ Ba dwaet 0V). Me tov dlo Tpdro Bydloupe Tig Tdoelg Er kat Es.
lMaTov urtohoylopd Tou Ey BewpoUje &tLloxUel n oxéon
Y =0,30R + 0,59G + 0,11B & yia ) Agukn} pdBdwon Ba €xoupe R = 1V, G =1V
kaB =1V
Gpa¥Y =0,30"1+0,59"1+ 0,111 = 1V avrioroa yia v kitpivn pdpdwon
gouueR=1VG=1VB =0V
dpaY =030 1+059 1+ 0,11 - 0 = 0,89V. Me v dla p\ocgopia
urtoAoyiCoupe v TAon Tou orjaTog puTevdmTag Ey yia Aeg Tig paBdwoelg.
TENOG Y10 TOV UTTOAOYIOOG TNG TAONG TNG XPWHATIKNAG Slagopdq Er - Ey apkeiva
agalpoUle To eKAOTOTE TIAATOG (KAB' evOg XPWHATOG) Tou onjuarog Ey and 1o
avtioTtolxo NMAdTog TG "KOKKIVNG" Tdong Er ... yla T AeUKr] pdR3won €xoupe
Er = 1V,Ev = 1VdpaErR-Evy = 1-1 = 0V, ylamv kitpivn pdpRdwon €xoupe
Er =1V,Ev =0,89V, dpa ErR-Ey = 1-0,89 = 0,11VK.0K.

Kat” autdv tov Tpdro urnoAoyi(oue TIG TIUEG Kal ETTOUEVWG TIG MOPPES TwWV
XpwHaTikwv dlagopwv Er-Ey, EB-Ey, Ea-Ev.

YmoAoyiopdg Tou + (G -Y)

Y=0,30R+0,559G +0,11B 4.1.3.3.1
Y=0,30Y +0,59Y +0,11Y 4.1.33.2

Apapwvtag TiG oxeoelg 4.1.3.3.1 & 4.1.3.3.2 katd PN, EXOUE:
0=030(R-Y)+059(G-Y)+0,11(B-Y) dpa

-0,59 (G-Y)=0,30(R-Y) + 0,11 (B-Y) & enopévwg
(G-Y)=-0,30/0,59 (R-Y)-0,11/0,59 (B-Y)

G-Y= -0,51(R-Y)-0,19 (BY)

MAPATHPHZH

Ané tov mivaka dlarotwvetal oAU eukoAa dtt n diedpuvon (rAdtog) tou
onuarog EG - EY eivat uikpdtepn aro g dleupuvoel§ Twv onudtwy ER - EY kat EB
- EY. Autdq givat kat o Baotkdg AGyog g ekmourtig tou onfjuatog EG - EY kat dxt
Kkdrtotou GAou.
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AEYKO KITPINO TAMAZIO MOB KOKKINO MMAE MAYPO

v
ov
v
ov
v
ov

v

ov

0,89V

0,11v

0,70v

0,30V

0,59v |

0,41V

041V

0,59V

0,30V

0,70v

ZHMA +Y

0,11V

ov

v

NEPIOAOZ ENEPIOY rPAMMHZ

ZHMA - Y

A

»
»

Zxnua 4.1.3.3.1 Eidva eAéyxou ue XpwuaropaBdwoels & Loppn

v

Twv onudtwv RGB, +Y , -Y

o —
wv—

o —t

-0,70

ZHMA +(R-Y)

-0,89

ZHMA +(B-Y)

2xNua 4.1.3.3.2 2riuata xpwuatodlapopwy
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4.1.3.4 Napaywyn oUvOETOU EYXPWHOU TNAEOTTIKOU CHHATOG

4.1.3.4.1 Terpaywvikn Alapopwon mAdroug Q.A.M.
QUADRATURE AMPLITUDE MODULATION

2NV TETPAYWVIKY 1} TETAPTNHOPLAKN AUSPPWOT TAATOUG JIAOPPWVETAL Jia
pépouca ard dUo dagopetikd dlauoppwtikd  orjuara. Ouclaotikd n
ouxvéTnTa TG P€poucag eival otabepr| ,aMd To €va orjua JIaPoPPUWVEL AU
ue pdomn 0° ,evd To GANO Orjua T SIAUOPPWVEL ,apoU N GACT TNG ONGBATEL
Katd 90°. Epgaviletal 1ol n nepimwon va €xoupe dUo PEPOUTES , TIOU va
€xouv v ©Bla ouxvétta aMdA N ia va €xel aotkr] ardkAom ard v AlAn
Katd 90°.

2e Urmok dldypappa 6a priopoUcayle va TApacTr)OOUE TA TIO TTIAV® wg ENG:

Etnuott

AIAMOPOQTHZ AIAMOPOOMENO
1 > ZHMA A
f EIZ0A0Z
IHMATOz A
TANANTQOTHZ
OEPOYZAZ EIZ0A0Z
Er.npw.t r ZHMATOZ B
AIAMOPOQTHZ AIAMOPOOMENO
m 2 > ZHMA B

Et.ouvort
2xnua 4.1.3.4.1.1 Aouikd didypauua dauoppwt; QAM

Av untoBéooupe 6Tl 0 TAAQVTWTNG ToU PEpovtog Bydlel orjua et = ET.nuwr.t,
6rou ET 1o MAGTOG TOU NUTOVIKOU OMATOG KAl WT.t 1) YWVIaKT] ouxvéTnTa ToU
Tohavtwt @E€poloag , ToTe oOmv €Eodo NG Pabuidag oAiobnong
(pacootpopéa) 90° Ba €xoule pia QVTIOTOIKN METATOMION TOU OWUATOC,
OnAadn ET. ouvwr . t Apa otoug dlapoppwtég 1 kat 2 Epxetaln Bla pépouca
eT He To B0 TAGTog ET aM\d pe ¢aoikr] dtagopd 90° om pépouca Tou
dlapopPw 2 and auTr| Tou dlapoppwtr 1.

Mropoupe Ta mapardvw va ta deiEoupe dlavuouartikd, dexduevol dtl oTov
GEova WW’ kiveftal To dvuopa Tou nuitévou kat otov d&ova XX kiveftal to

Avuoua Tou ouVNITOvOU.
E .ouvw. .t +ET.r]pcoT.t
Ernuo -t E;.ouvw .t

2xnua 4.1.3.4.1.2 Moperj kat 6on ¢ pépouoas dauoppwtwv QAM
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Er{ m\éov ta dlapoppwtikd orpata A Kal B mpénel kal autd va dlapgpouv
Qaolkd katd 90° dpa 1o davuopatikd didypappa oe cuvduaoud pe ™
pEpouaa Ba eiva;

Eg ouvwrt
ke
"\ / MNAEYPIKEZ

Erouvwrt

<> Eaniort

Epnuort
Zxnua 4.1.3.4.1.3 Aauoppwuéva onuara e QAM Kat ot MAEUPIKES TOUG.

orou Ea eival 1o MAATOG TOU SIAUOPPWEVOU CHKATOG A LUE TIG TIAEUPIKEG TOU
kat Eg eival To mA&Tog Tou Slapop@wévou OraTog B e TIQ TASUPIKEG TOU.

To yewpetpikd dBpolopa Twv dUOo SIAUoPPWHEVWY ONUdTwy Ba pag dwoet éva
onua Eo pe ouxvdmra n ouxvénta g (époucag , n oroia €xel
SlapopPwbel katd MAATog aAAd Kal Katd ¢pdon ard Ta oruata Ea kal Eg.

ET.O'UV(J.)T.t Eo

A

2XNua 4.1.3.4.1.4 MewueTpikd dbpotoua dUo SIaUOPPWUEVWY ONUATWYV.

AnAadr Eo =VE? + E%8 . np(wr . t + @)
drou 1o TMAdTOg Tou ojuarog Ba eival

V E20 + EZB kaun ywvia ¢ Ba sivat:
Ea

¢ = 108.ep—
Es

E3w gaivetal 6t and m dapdppwon napdyetal éva orjua Eo pe ouxvémra
pEpouaag dlapoppwpévn katd AM and Ta orjuata Ea kat EB.
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Mevikétepa yvwpiloupe dtt av aBpoiooupe dUo aviouara A kat B , Ta oroia
gxouv dlagopd pdong 90° , To amotéeoua Ba sival éva Avuopa pe PETPO
\V VAZ + B2

Eriong av Ta dUo aviouata A kat B eival ioa peta&u toug, TETE N GUVIOTAEWN
Toug X Ba BpiokeTal o StxoTépo Twv 90° dnAadn otig 45°

BopA s

45°

A=1v

Sxriua 4.1.3.4.1.5 Suviotauéwn o owv onudtwy otg 45°

Av BeBaiwg dSlamprioouye TN METAEU Toug ywvia 90° otabepr), al\G
peTaBdA oupe To eUpog Twv onudtwy A kat B , tdte BAénoupe 4t n ywvia mg

OUVIOTAUEVNG Z UETABANAETAL.
B=1,5V s
A
B=0,75V z
A
>45°
® (p<450
>
A=0,75V A=15V

2xnua 4.1.3.4.1.6 Zuviotauévn dUo Aviowv onudTwy o€ Ywvia #450

Av Bewprjooupe OtL Ta onpara A kaw B givat duvatdv va AdBouv TIEG QPVNTIKEG 1)
BeTikég dnAadn + A kal + B katahaBaivoupe apéowg ATl n ouvioTauévn Toug eivat
duvatdv - dlavuouatikd - va Bpioketal o’ OrolodMNoTe TETAPTNHOPIOKS onpeio
€VOG KUKAOU.

I’ autd ovopdletal TETapTNOPLAKY) dlaudppwon Adroug Q.A.M
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H tetapmuoplaky] (0pBoYywVIKA 1 TeTPaAywvikr) OSlapéppwaon TAATOUG
epapudletal omyv £yxpwpn TAedpaon kat blattepa ota cuotrjuata NTSC kai
PAL.

21a ouomiuata autd onwg Ba doupe, €xoule dUo onuata (AnEopopieg
XPWHOSIaPopwV), TIou To éva Ba dlapopPwbel and ™ Ppépouca (XPWHATIKO
UTTOPEPOV), VW TO AANO Ba dlapopPwBel and my dla pépouca , apou duwg n
(pAon g urtootel oAioBnom 90°. Ta orjuata autd eivat:

MNato

NSTC:1=0,74(R-Y)-0,27 (B-Y) ke1Q = 0,48 (R-Y) + 0,41 (B-Y)
MNato

PAL:V=0,877 (R-Y) kaiU=0,493 (B-Y)

MNato

SECAM:DR=1,9(R-Y) kaiDs=1,5(B-Y)

210 SECAM ta naparndvw orjuara dev untdkelvtal oe dlapdppwon Q.AM. ald
katd F.M.
+B

21

25

& +A

\

24

23

Zxnua 4.1.3.4.1.7 Aneikovion e ouvioTauévnG o€ OroLodriote
TETAPTNUAGPLO TOU KUKAOU

4.1.3.4.2 To ouUvOeTO EYXPWHO TNAEOTITIKO ONjUa OTO
ouotnua PAL.

i. TENIKA
To oUompua PAL Bewpettal oav enéktaon Tou NTSC kal rarpida tou eivat n
npwnv A. l'eppavia. To odomua autd Advel To ooBapd TEdRANUA TNG TBaviiq
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PaoIKNG ekTpormg Tou onpatog CHROMINANCE aré tv kavovikr) Tou 6€on
Tou napouotdlet to cuommpua NTSC. >to NTSC 1o orjua CHROMINANCE eivat
n ouvioTauévn Twv JlaPopPwUEVWY onudtwv | kat Q pe PETPO
CHR = V 12+ Q2 kain ywvia a = Tof ep Q/l 0x. 4.1.3.4.2.1

CHR

A 4
(o]

2xnua 4.1.3.4.2.1 To orjua CHR oav ouviotauévn twv | kat Q oto NTSC

Av Suwg to orfjpa CHR arokAivel paoikd and v Kavovikr) Tou Bgom , TéTe N
XPWHATIKY) autr apaudp@won Ba petapepbel oto d€KTn , Orou ekel dev eival
duvatdv va yivel avTtiAnmm Kat kat’ enékraaon va dlopBwoel.

CHR

CHR’

2Xnua4.1.3.4.2.2. daown arokhon tou CHR and v opbr tou Béon.

To ouompa PAL Advel To poRANUa auto (TN PACIKNG QrOKALONG TOU OATOG
CHR) peTaBAAOVTAg T ¢Ao TG HIAg ard TiC SUo ouvIoTHOoeS katd 180° avd
ypauur odpwong. Adyw autig g prhocopiag mmpe v ovouacia PAL Tou
ota AyyAd eivat PHASE ALTERNATION LINE - evaA\ayr) g ¢dong avd
ypauur. ©a dwaoupe €va arhé apddetypa g napandvw okeYng:

‘EoTw STLEXOUUETIC  XPWUATIKEG ouVIoTWOoeg A kal B, tou ouvioTtouv To orjua
CHR exrourmig CHR =V A2 + B2 yia pua Tuaia ypauj odpwong r.x. L.

lMa ioa pétpa A kat B 6a €xoupe ouviotapévn CHR pe yovia 45°.

A A CHR

450

v
@

Zxnua 4.1.3.4.2.3 Zxéon ¢ ywviag tou CHR ue ta mAdm twv onudtwy A kat B.
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2V endpevn YPAuUr odpwong L + 1 petaBdMetal n ¢don Tou orjuatog A
katd 180° kat €xoupe 10 oxja 4.1.3.4.2.4

Y
o)

450

Ay
CHR’

2xnua 4.1.3.4.2.4 MetaBoArj g ¢dong tou orjuarog A.

2xnua 4.1.3.4.2.5 ®aowr) arékhion 15° tou CHR and v op6r 6éon.

Av To orjua CHR unootei kdrota paoikr andkhon m.x. 15° om dadkacia mg L
ypauunig 6a éxoupe to orjua CHR1 , iou puUOIkd Ba ekPpAlel SIAPOPETIKY
anéypwon Je yovia 45°- 15° = 30° ané 1o B.

Zmv endpevn ypauur cdpwong L + 1 n gaoikr andkAion petapépetat, eneldn)
n ¢don tou onpuarog A avaotpépetal. ‘Etol €xoupe to orjua CHR2 e ywvia
45°-15° = 30°ané o B.

>t Jwdkacia Tng enefepyaciag tou Ypwpatopdépou amd TOV
arnokwdkoroinm n ¢don Tou onuartog - A Tou oyuatog 4.1.3.4.2.6
gnavavaotpseetal katd 180° (ue ™ BorPela evdg pacootpoPsa 180°) kat
TeAkd AapBdvel ) poper Tou oxparog 4.1.3.4.2.7

N\
CHR2
v
A CHR

Sxnua 4.1.3.4.2.6 Avaotpopr] e ¢aoikig anékAong ue ywvia CHR2 30°
ané 0 B (45° - 15° = 30°).
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CHR

CHR3

15

30°

A 4
lov}

2xnua 4.1.3.4.2.7 Enavarnpoodioplouds me Qaotkng arokAiong oto dEk).

AxkohoUBwe o arokwdikoroinmig abpoilel Ta ovjuara Twv Ypauuwy L kat L + 1
(Me ™ BonBela ag ypauung KaBuatepnaong 64psec) , OnaéTte TIPOKUTTIEL TO
onfpaTou oyuatog4.1.3.4.2.8

CHR1
CHR

CHR3
15

150

30°

\ 4
w

2Xnua 4.1.3.4.2.8 ABpolon twv avTiBETWV Paotkwy oparudtwy

pe arotéheopa ol Qaokég arokAioelg CHR1 kat CHR3 dUo dladoxikwv
YPOUUWY va aAAnAoeEoudetepwvovtal kal €rol va €xoupe 1o orjua CHR
kabapd.

Eropévwg to orjua CHR Ba éxel Tyur

CHR=+*A*ouvw *t+ B *nuw *t

To ouomua PAL eival oupBatd pe m dadikaoia ekmourmg kat Ayng A/M
ONuaTog.

MNa ta Eupwnaikd dedopéva (CCIR) €xel aUotua dlepelivnong 625 YPauUwy
oe dUo medla (fields) Twv 312,5 ypauuwy 10 KABe €va, ekméurnovtal de 25
elkdveg/sec e ouxvomta k&Bemg odpwong Fv = 50Hz kat opildvriag
odpwong FH = 15625Hz.

To guvolikd eUpog evdg kavahiol ota VHF yia to odotnua PAL B/G eival 7 MHz
, EV TO eUPOG TOU OrTTIKOU orjuatog eivat SMHz .

To orjua ortrikAg TAnpogopiag Luminance Y dlapoppwveral e ) Hébodo Mg
dlapdppwong TAdroug AM. (ue amokor] TUAMATOG NG KATW TAEUPIKAG
CwvNg) Kkat pe ToAKOTTa apvrtikr) (ACS) .

O nxog dlapoppuvetal katd ouxvétnta FM pe péylot arndkAon 250KHz

(0,25 MHz), evad To dlatiBgpevo kavahl Tou rixou efvat 500KHz (0,5MHz) kat pe
npogupaon 50psec.

150

I ANAAOTIKES 2YZKEYEZ AHWHZ EIKONAZ I,

OL xpwatikég TAnpogopieg R - Y kat B - Y diapopgpwvovtal e T pé6odo g
TETPAYWVIKYG dlapdppwong TAdroung (Q.A.M. QUADRATURE AMPLITUDE
MODULATION), pe Tautéxpovn CUMITEDT TwV TAEUPIKWV {wvwv o 1,3 MHz yia
Vv KAtw TMAeUpIKr] Katl MHz yia v ridvw TAEUPIKY KaBwg Kat agpaipeon g
XPWHOPEPOUCAG CUXVATNTAG.

H pépouoca mg ekdvag Fy Bploketat 1,25 MHz and v apxr) Tou kavahiou,
Opwg Hévo oL ouxvdTtnTeg , Tou Bpiokovtal 0,75MHz and myv Fy , Bewpouvtal
611 éxouv Ikavé TAATOG Tipog emneEepyaoia.

H @é€pouoa Twv xpwuatikwv TAnpopoplwv  FcHr Bpioketal 4,43 MHz andé myv
Fy.

H pépouca tou rixou Fs Bpioketal 5,5 MHz and mv Fv.

>1o oHa 4.1.3.4.2.9 aivetal €va Turikd kavé\ VHF e Tig SlapoppwiEveq

XPWHATIKEG TIANPOPOPIEG.

Fy Fen Fs
R

V-U

0,75 ‘ 1,3 1,0

AN

< rPt——>

1,25 4,43 <«—>

0,25
| L
5,5
al »
7,0
MHz

2xnua 4.1.3.4.2.9 ddoua ouxvotritwy evog mmAeomtikou kavaAiou oto PAL

H ermmdoyrymg FcHr = 4,43 MHz yivetal e ™ Boribela g oxéong

1 Fv
FCHR =(n--—) FH + ——
4 2
1 50
F CHR = (284 - -—) . 15625 + - = 4,43MHZ
4 2

‘Onou FH n ouxvémra ypaupwy = 15625HZ.

Fvn ouxvémra nediwv = 50HZ

Kat n = 284 ypauur cdpwong.
H ekhoyrl g 284 ypauung elval onuaviiki yaa va pnv undpyouv
TIAPEVOXAT|CELG TOU OTTTIKOU OMATOG Y artd TIG XPWHATIKEG TANPOPOPIES.

ii. MAPAMQIrH KAI AIAMOP®Q>H ZHMATQN XPQMATOAIA-
O®OPQN

1o oUompa PAL yivetal xprjon Twv XpwHaTikwv dlagpopwv R-Y katB-Y omy

EKTIOMITY] , VW OTO JEKTN 1) XPWHATIKY TIAnpogopia G - Y avartapdyetal Bdoel
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mgoxéong, G-Y=0,51(R-Y)-0,19(B-Y).

Eniong om dadkacia daudppwong katd QAM yivetalr cuprieon Ttwv
Xpwpatikwv dagopwv R - Y kat B - Y pe anotéheopa va €xoupe dUo véa
ofjuaraV = 0,877 (R-Y) kai U = 0,493 (B-Y).

Ta orjuata V kat U Bpiokovtat og 90° Slapopd pdong pe To V va iponyeital Tou
U. Mapakdtw ¢aivetat To dlavuouatiké didypapua Twv V kat U og oxéon e ta
Baowkd xpwpara R, G, B, pe T GUUNMANPWHATIKA MW, YAAAJ o, KiTpvo Kat pe
TIQ XPWHATIKEG dlagopeg R- Y katB - Y

V=0,877(R-Y)

En 4
< 0,62

KITPINO

015 0,29 0,44> U=0,493(B-Y)

044 029 0 \

FANAZIO

2xNua 4.1.3.4.2.10 ©éon twv onudtwy V kat U oto Xpwuiké kukAo tou NEWTON.

Avdloya pe T Slepeuvdpevn andxpwon G kdbe ypauung odpwong ot
XpwHaTikeég dlagopeg R - Y kat B - Y propel va AdBouyv eite BeTIKA eite apvnTikn
A + (R-Y) kat = (B - Y) ndvtote duwe 8a dlagépouv katd 90°. H pépouoa
ouxvémnta FeHr = 4,43MHZ yia pia ypapuur odpwong, €otw L, dlapoppwvetal
and to onfpa B - Y arr’ euBelag kat and to orjpa R - Y ,apou unootel oAioBnon
katd 90°. v endpevn Ypapur odpwong L + 11 FeHRr Slapoppa@vetat and To

B - Y art’ eubeiag md\ kat arnd 1o onpa R - Y, apol duwg €xel urootel

avaoTpodr) otn pdon g kard 180° , SnAadr and 90° Exetl oOMOBY|OEL OTIQ 270°.

R-
(gop

-(R-Y)
270°

2XNua 4.1.3.4.2.11 ©éon twv onudtwv V kat U yia dUo SladoXIKEG YPAUUES.
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‘Etol petaBdMeTal ) ¢don Ttou onjpatog R - Y (ouolaotikd peETaBAMETAL N
@don g xpwHopgpouoag FCHR) katd 180° and ypaupr oe ypauus.

H mapandvw purocopia propei va rpaypatoroindel e o doukd didypauua
Tou oxuatog 4.1.3.4.2.12

-Er.ouve 1.t yia m Er.ouvw .t yiam
ypappr L+1 ypappr L

DEPOYZA
XPQMATOX

R-Y | AIAMOPOQOTHE

ZHMA
AM

7,8 KHz MAAMOIY
METAANNATHZ
—_—

) 4

B-Y | AIAMOP®QTHZ

QAM ey THMA
U u

OEPOYZA
XPOMATOX

Er.ouvw it TANANTQTHZ
90° 4,43 MHz
E;npw .t

2xnua 4.1.3.4.2.12 Aoukd didypauua alaynig me ¢pdong me pépoucag katd 1800
kat dtaudppwon QAM

E;.ouvw .t
ypapur L
ET.nu(,»T.t
ypapun L &
L+1
-E;.ouvo .t
ypapur L+1

2xnua 4.1.3.4.2.13 Aavuouatik) mapdotaon me PEpouoas aToug dLaUOPPWTES.
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Ta orjuara R - Y kat B - Y e BetikA popen] yvwpiloupe oti eivat:

A
+ 0,70
o,59|
0,11
0 SHMA
| -0,11 R-Y
| -0,59
20,70
v
0,89
A 3
+ 0,59
0,30
SHMA
0 B-Y
20,30
- 0,59
v -0,89

2xriua 4.1.3.4.2.14 2rjuata (R-Y) kat (B -Y)

petd ) ouprtieon twv (R-Y) kat (B-Y) Bdoeltwv oxéoswv
V =0,877 (R-Y) ka1 U = 0,493 (B -Y) 6a eivar:

+ 0,62
052
T 0,1 I—’_
—
0 - — RN

I

-0,62
+ 0,29

0,44

0,15

: =Y

-0,15

-V TSm0

2xnua 4.1.3.4.2.15 Ta orjuara R - Y kat B - Y ouurueougva
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iii. AIAMOP®Q2H ZHMATQN V KAI U

Metd m dapdppwon ta dapoppwpéva oruara V kat U Ba eivat:

AIAMOP®OMENO
2HMA V

0
-0,1

0,52

+a 044 0,44
0,15 0,15

0,29 AIAMOPOQMENO
0 015 =45 2HMA U

-0,29
"V 044 -0,44

2xnua 4.1.3.4.2.16 Ta onjuata R - Y kat B - Y dlauoppwuéva

iv. MAPArQrH TOY zZHMATOZ CHROMINANCE

To dBpotopa Twv onudrwv V kat U mou €xouv dlagopd pdong 90°, divel ™
OuVIOTaEVN ToUG, N ortola eivat;
F =\ V2+ U2, Ba 1o ovoudooupe orjua xpwukdtrac (CHROMINANCE).

+a
0,63 0,63

0,45 0,45

|_ _I SHMA
0 »  CHROMINANCE
L J STO PAL

-0,45 -0,45

050 L—

-0,63 -0,63

2xnua 4.1.3.4.2.17 To onjua CHROMINANCE oto PAL

210 oyjua 4.1.3.4.2.18 aivetal n HeETABOA] ™Q PAONG TNG XPWHOPEPOUCAG
(pépouoca ouxvéTnTa TG MANPOPOPIAS XPWUKOTNTAG) 08 CUVAPTNON HE TN
peTaoAr) g TG Twv onudrwy V kat U.
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le C1 L anll,,
l T

= l u
L 222 m 929 AIAMOP®QMENO
. J 'Tﬂ'! \-
u

T
IR T

METABOAH ®AZHZ METABOAH ®AZHZ
TOY CHROMINANCE TOY CHROMINANCE

«—>

2xnNua 4.1.3.4.2.18 MetaBoAr) e ¢pdong tou CHROMINANCE

v.MAPAIQIrH TOY ZYNOETOY ENXPQMOY HMATOZ

Av Twpa abpoiocoupe To orjipa CHROMINANCE tou oxrjuarog 4.1.3.4.2.17 ye 1o
onua pwtewvétmrag Y, 6a mpokUPel To OUVOETO EyXPWUO OTTTKG Orjua
(COLOUR COMPOSITE VIDEO SIGNAL CCVS).

MAAMOZ. ZYTXPONIZMOY FPAMMHE
¢ 33% YNEPAIAMOP®OSH

J_|_EL [ - BURST 1

0,11

+0,45
-0,45

0,11 |

1]

T

LUMINANCE CHROMINANCE

2xnua 4.1.3.4.2.19 To orjua CCVS oto PAL.

H urtepdlapdppwon 33% Bewpeital avekTr| pe ) BoriBela Twv SIAPOPPWHEVWV
onudartwv V kat U, eva pe ) xprion areubeiag dlapdppwong twv onpdtwv R - Y
kat B - Y n unepdiapéppwaon Ba Atav peyaAltepn.

To CCVS 6aéxeltiury CCVS =Y = V ouvwt + Unpwt.
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vi.TO ZHMA BOAHZ (BURST)

2 dadikaoia g SlapdpPwong Mg Xxpwuopgpouaoag and Ta orjuara V kat U,
n xpwpopgépouca FcHrR = 4,43 MHz Oev exméuretal Xm AYn katd
Sladikaoia g anodlaudpewong Ba mpérel va avarnapaxdei n xpwuopépouoa
4,43 MHz ruotd katd ouxvotnTa Kat ¢Aon , 0nwe akpRWS oTov KwdIKOTIoINT.
Emedr) duwg oto ouvBeTo yxpwpo orjpa dev €xoupe Kauud rAnpogopia yia
mv akpPr] ouxvémnta Kal QAon TOU (QEPOVIOG, WOTE va UTAPXEL
XPWHOCOUYXPOVIONOG (KWAIKOTIOMNTH - AroKwIIKOTIOMNTT)) Twv OAAAYwWV Tou
pépovTog yia To orjua V katd 180° and ypauun oe ypauur; odpwong, yU autd
exméunoupe pagl pe to CCVS éva ukpd detypa (10 mepimou kUkAol) Tou
pEpovtoq 4,4 3 MHz oto niow p€pog Tou MaApoU apaupwong Yeauurg (Back
door Blanking Pulse), ou to ovoudZoupe orjua "BoArq" i BURST SIGNAL,

AuTté 10 KPS orjua okord €xel va ouyxpovilel katd ouxvémta Kat ¢Aaon tov
ToAavtwt) 4.43 MHz Tou QmMOKWJIIKOTIOMT] HE aAUTOV TOU KWIIKOTIOW ).
Exknéunetal oe kdBe ypauur, odpwaong Kat MapakoAouBel ™ PeETABOA TNG
(pdomng Tou pépovTog, Tiou dlapoppuwvetal and To orjpa V. Bpioketal de oe

+ 45° dlapopd pdong ard to orjua V, 6rnwg gaivetal oto oxua 4.1.3.4.2.20

BURST +450 A

1350

.
»

A

-V

2050 v

2X. 4.1.3.4.2.20 ©éon tou orjuarog¢ BURST yia 300 dladoxXIKES YOQUUES.

Av oe pia ypappr odpwong 1o pépov 4.43MHz diapoppwvetal and To onjua
+ V e pdon 90°, téte 1o Burst Ba éxel pdon 90°+45°= 135°. IV enduevn
YUK 0APWOTG N PAOT| ToU PEPOVTOQ 4.43 MHz aMdZel katd 180°, ondre To
onua V 8a Bpiokeral otig 270 °kat o orjua Burst B8a éxel pdon 270 ©- 45° = 225°
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4.2.1
Aeiroupyia
EIKOVOOKO-

TTou

4.2 ApxnA Aciroupyiacg ampopaupou
giIkovookomiou (B/W CAMERA)

To eovooKOTO JIABETEL OAOKANPO OUCTNUA PWTOEUAIOONTWY KOKKWV,
Movwuévav PeTa&l Toug, Tou aroteholv To "otdxo" mdvw otov ornoio Ba
€0T1006e( N TiPog avdiuaon ewdva.

210 enduevo oxUa paivetal n) Sopr) TOU EIKOVOOKGTIOU.

>
TN
SYMEKTIKH s

ANOAOZ

2xnua 4.2 Ewovookdmio

H erupdvela tou otdxou ouviotaral amd Aemrdtartoug Guwtosuaiodntoug
KOKKOUG HovwpEVouG HeTa&u Toug. Ot kKol eival SlaTeTayévol o OELPEG Kal
kaAUrTTouv OAn v ermpdvela Tou otdxou (Target), eival de mepimou 400.000
€wg 500.000.

MNicw ané to pwTtoeuaiodnTo oTéXO UMAEXEL MOVWTIKO UNKS TLY. KA TIoU 1
AM\n g MAeupd KaAUTTTETAL Ao UETAAIKO OTPWHA TL.X. AAOULLVIO, TO Omoio
ouolaoTikd rtailel To pdAo TG avodou.

2V avtiotaon ¢oprtiou R avartiooetal To orjua eE6dou (video). Zmv pdén,
TO "OAVTOUITG" METAANO-UOVWTIKO-KOKKOL, aroTeAel €va gUVONO OTOLXEWWDWY
TIUKVWOTWYV. TO €IKOVOOKOTIO JIOBETEL TO NAEKTPOVIKO TIUPOROAO e  Tmvia
KABeng kat oplldvtiag amndkhiong. Emiong dlabétel To Tmvio eotiaong kat ™
OUNAEKTIKA] Avod0, TIoU OUCLaoTIKA elval ypapItouxo UNKO EMIOTPWHEVO OTO
E0WTEPLIKO TOU EIKOVOOKOTTIOU.

Me ™ BoriBela Tou ortrikoU (pakoU 1 elkdva e0TIAlETAL OTNV EMPAVEID TOU
PpwToeUalobNToU UNKOU Kal EMOUEVWG Ba ekTIEUNoVTAL pwTonAekTPdVIa ard
TOUG OTOIXEIWDEIG pwToeuaiodnToug KOkkoug. O aplBudg Twv eEEPXOMEVWV
PpwTtonAekTpoviwy eival avd\oyog NG MPOoOTIITToucas PWTEVOTNTAG O KABe
kOKko. ‘Etot 600l KOkkol pwTiotnkav Ba mapouaidoouv ENEWP) NAEKTPOVIwY
dnAadr| Ba gupavioboulv e BeTikd PpopTio. Ma va yivel To oagr|g n dladikaacia
™G POPTIONG TWV OTOLXEWWOWY KOKKWV , aG SOULE TO EMOEVO OXTUQ.
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PQTOEYAIZOHTOI KOKKOI

v
:\/ o035
/

AANOYMINIO
e

T

MIKA

Zxnua 4.2.1.1 Toun pwtoeualodntg erpdvelas EKOVOOKOTTIOU.

To @wg anodeouelel nhektpévia and KABe PWTIOUEVO KOKKO. O KOKKOG
eupavifetal wg BeTIkS Wy, ondte og oUVAPTNON HE T MiKa kal To AAOULIVIo
SnouUpyeTalL évag OTOLXELWING TIUKVWTYG.

MIKA

+ ®OPTIXMENOX
KOKKOX

—

MIKA

AAOYMINIO
Zxnua 4.2.1.2 ®ption oToiXEWdoUS MUKVWTI

To oUvoAo TwV QOPTIOUEVWY KOKKwV artoTeAel éva TIOMANAS TUKVWTY , O
orolog diampei To PpopTio , £wg GTou ekPoPTIODE! KATW ard kAol EEWTEPIKY
artia. "Evag mukvwTnq Hropel va ek@optiobel, av doBel d1EEodog oto popTio
Tou mpog Mia My 11 av TpogodomPBel pe (omg moodtnrag avtiBemg
roAkdmMTag popTio. >To endpevo oyripa o Tukvwtig C poptifeTal péow ™mg
avtioraong R omv tdon mg ryng V pe Tnv MOAKGTNTA, TIOU ONUELVETAL

2xnua 4.2.1.3 KikAwua @optiong nukvwt.
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2T0 OX)UQ, TIOU AKOAOUBEL, 0 POPTIOUEVOG TIUKVWTNG ekpopTileTal p€ow ™e R
e BPaXUKUKAWA TTPOG TN YN.

2xrua 4.2.1.4 Ekpdption nukvwt)

21n deltepn mepitwon, o ukvwtig C eopTifetal aM péow ™Q R omyv tdon
™mGQrNy”ng V1 e v MOAKSOTITA TIOU ONUELVETAL

A

_‘ﬁ
Vi L \/22 Tlc =
.

2Xrua 4.2.1.5 KUKAwua @pépTtiong rnukvwtr

O nukvwtrg C ekpoptifetal dexdpevog ion kal avtibetng nmoAikédrag tdon

andé mv V2.
1 R
2
lex +
Vi — T v2 C

/1

=

2xnua 4.2.1.6 KukAwua ekpopTiong nukvwtr) Ue Tpogodotnon
arnd rnyn avtiBetng MoAKOTTag.

Alaotdoelg Tou pwtoeuaicbnTou otdxou
O 3laotdoelg g MAJKAG ToU pwTtoeguaictnTou pwaodikou eiva:

YWYOZ =9cm &NMAATOZ = 12cm

Ondte 0 Adyog MAATOZ/YWOZ = 4/3

To ndxog g pikag eivat epirou 0,05mm

H ouvoNikr] xwpnTikéTnTa Twv KOKKWY gival 10.000 pF rnepirou.
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9 cm

A
v

12 cm

2xnua 4.2.1.7 ZumOiouévn didotaon pwtoeuaiodntou aTéxou

Av Bewprjooupe OTL oL KOKKOL Tou OToXouU eival poptiopévol (kdtw and my
TIPOROAN TWV eIKAVWY), TOTE dexdueba dtL €xel mpayuaToromBel pia NAEKTPIKY
arotinwon MG TPEOBAMOUEVNG ekdvag und HoPYr| POPTiwv OTOoUG
PWTOEUAITONTOUG KOKKOUG.

OuolaoTikd €xel yivel JeTaTportr| elKAvag o OToLXElwdn PopTia avdloya Twv
PWTEVOTITWV (onpeio Tpog onpelo) NG elkdévag dvw oToug KOKKOUG (KOl
TIUKVWTEG).

MNa va anodeopeubolv autd Ta oToelwdn opTia kal va arodobolv cav
NAEKTPIKA TTAAUOPEUNATA OTNV AVTIOTAOoT (POPETIOU TIPEMEL va EKPOoPTIOBoUV Ol
(POPTIOUEVOL KOKKOL dadoxIKd, Omnwg akpBwg @optiobnkav. Mpog Ttouto
UNApxeL TO NAEKTPIKO TIUPOROAO , TIoU SLABETEL NAEKTPOUAYVNTIKG cUCTNUA
eotiaong ™G Jéoung TwV NAEKTPOVIWY Kal NAEKTPOPAYVNTIKO cuotnua
arnék\ong.

MHNIA —> AL
ESTIASHS OPIZONTIAS
. SAPQIHE
KAGOAOZ N~
—— """ A
—
HAEKTPOAIO
EAEFXOY
G1 \ MHNIA
NHMATA v KAGETHZ
OEPMANZHZ ZAPQzHZ

2xnua 4.2.1.8 Toun nAektpovikou rupofBoAou
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Ta nAektpdvia eE€pxovtal ard v k&bBodo Tou mupoBdéiou , étav aut
BeppavOel and Ta vipata (BEPULOVIKE EKTTOMIT NAEKTPOVIWY).

O apBudg Twv eEepxouévwv nNAeKTpoviwy eAEyXeTaAl KAl APXIKWG
oupnukvavetal and my tdon eAéyxou Tou nAekTpddlou G1 , n oroia eivat
apvntikdteEN Tou duvapikou TG kabddou.

| 2HMEIO XYMMTY=HZ
AE>MHZ

KAGOAO HAEKTPONIKH AEXMH

HAEKTPOAIO
EAEMXOY
G1

2xnua 4.2.1.9 Apdon tou nAektpodiou G1

H eAeyxopievn d€opun nAektpoviny d€xeTal ) dpdon Tou payvnTikou rediou Tou
mnviou eotiaong kat avaykddetal va €0TiaoBel OTo YEWMETPIKO KEVIPO TOU
MwaodikoU.

Eniong ta mmvia opwiévtiag (HORIZONTAL) kau k&dBemg  (VERTICAL)
anodkAlong d€xovtal TAoEIG TETOIEG , WAOTE VA TIPOKANBoUV TIPLOVWTA peduata
oe autd. Ta mplovwtd pedpara dnuoupyolv avtioTtoxa payvnTikd rnedia , Ta
oroia eKTPEMOUV TNV NAEKTPOVIKY) SECHIN KATA TNV 0pL{dvTIa KAl KABET vvolal.

N

MHNIA KAGETHZ 50 Hz

ZAPOZHZ

S

MHNIA OPIZONTIAZ
SAPOSHS @

T
4%

15625 Hz

Zxnua 4.2.1.10 To ouotnua e NAEKTPOUQYVNTIKING 0dpwong
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'ETOl e KATANNAO CUVOUAOUOS TWV TIPIOVWTWY HAyVNTIKWY Tiediwv uriopouje
va odnyrjcoupe v NAEKTpovIk déoun oe pia mArjpn avixveuon (odpwon
SCANNING) éA\ou Tou pwTtoeuaiotnTou pwaodikou otdxou. Ol guxvOTNTEG TWV
TIPIOVWTWV AUTWV PeUdTwV eival SIapopETIKES Yia KABe mpdturo cuotnua
avixveuong., T.x. oto Eupwraikd ouompua capwong EX0ULE:

ZuxvortnTa opifévriag odpwong FH = 15.625 Hz
ZuxvotnTa kdbetng odpwong Fv = 50 Hz

H nAektpovikr) déoun e  BorjBela Twv rmviwv arndkAiong dlepeuvd OAn v
emedveld Tou Pwodikod kal érou Bplokel PoPTIOUEVO KOKKO (Ue amwAela
PWTONAEKTPOVIWV) TOV €KPOPTICel TPOCdidovTag o’autdv (0o apBuod
nAektpoviwv e autd Ttou xel XAOEL

Ta unéAotrta nAektpdvia TG dEoune CUAEYyovTal ard Tn OUMEKTIKY dvodo
(Yypaprouxo UAKG). Ot ekpoPTILOEVOL KOKKOL SIAPPEOUV TO POPTIO TOUG TIPOG
Vv avtiotaon QopTiou dnuoupywvTag 10t éva TIaAUdpeUpa , To oroio eival
avtibemg @opdg ard To peupa edpTiong. To pelua ekpdpTiong péoa and v
avtiotaon @optiou Ba avarttUgel pia rrrwon téong , n oroia Ba eival ouclaoTikd
TO orkd onua (orua VIDEO). H odpwon Tou KOKKwV Tou oTéxXou ard tTnv
NAEKTPOVIKY) S€opn YiveTal oe dladoXIKES YPAUUES ard TNV KAtw Je&ld mAsupd
ToU TAQLT{OU TIPOG TNV TIAVW APLOTEPN).

‘Otav n mPoBarGUEVN EKOVA TIEPIEXEL UPNAEG PWTEWVEG TIANPOPOPIEG (ASUKT)
elkéva), Téte TIOAA nAekTpdvia Ba ekTepPOolv arnd Toug KOKKOUG Kal To
Hwoalkd Ba napapeivel oe BETIKG SUVALIKS, EVK) 0 CUNEKTNC Ba OUYKEVTPWVEL
TA TIAPAYOUEVA NAEKTPOVIA KAEIVOVTAG £TOL TO KUKAWLA TNG KABG30U PEoW TG
avtiotaong QopTiou kAl TNG CUAEKTIKYG avodou.

(ZTO £IKOVOOKATTO N GUNeKTIKY] Avodog Bpioketal oe duvapikd 0 VOLT , evay n
k&Bodog oe - 1000 VOLT). To pelja autd eival g oépTiong Twv KOkkwv. ‘Otav
OpwG Ta NAekTPOVIA TNG SETUNG ToU TIUPOROAOU EKPOPTICOUV TOUG KOKKOUG ,
Té1e Ba mapaxBel éva avtiBeto pelpa exkpdptiong. ‘Etol omv avriotaon
popTiou Ba €xoupe pia Trtwon Tédong apvnTikn , Adyw Tou peUpuaTog popTIoNG
Kl LA TTTWOoT) TAoNG avTiBe g MOAKATNTAG , AGYW TOU PEUUATOG EKPOPTIONG.
H apvntikn tdon eivatl avdoyn g QwTevétTag g EoBalOUeEVNg elkdvag
Kal Bewpeltal apeTdBANTN ouUVAE™ON ToU XPAvou.

H Betik Tdom eival avd\oyn mpog 1o PeUpa EKPOPTIONG KABE VoG KOKKOU
EeXwPLOTA Kal ETTIOUEVWG eival LETABANTY CUVAPTHON TOU XPAVOoU.

Kdtw and autég Tig ouverikeg n dlapopd duvapikoU Ba eival uikpr Kat To
napayoépevo orjpa VIDEO Ba éxel ikpr) aTdoun.

‘Otav Spwg n TiPoBarAdEeVN EKOVA TIEPIEXEL XAUNALG PWTEIVEG TIANPOPOPIEG
(okoUpa 1 pavpn ewodva) , 1éte Ba €xoupe MKPO pelua ekPOPTIoNg (1
MNOEVIKO) e arnoTéAeoua n dlagopd Twv TACEWV 0TV avtioTaon ¢gopTiou va
elval apketd uPnAn kat To napaydpevo onpa VIDEO va €xel unAr} otdbun.
JUMTTUKVIVOVTAG YO TO EIKOVOOKOTIIO KAl YIA TIG TIO OKPAIEG TIEPUTTWOELG
(dompn-padpn ekéva) Ba €xoupe avtiotoxa XapnAr tdomn €€6dou yia my
dortpn Kat uPnAr Tdom €E63ou yia ) padpen eikéva.

To elkovookoro €xel xaunA\l euawoBnoia kat xaunA rotdmmra , enewr)
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4.2.2
AOMIKO
AIATPAMMA
AZMPOMAY-
PHZ KAME-
PA VIDICON
(B/W
VIDICON
CAMERA)

ANTIKEIMENO

®AKOZ=
E>TIASHZ

>TOXO%

HAEKTPONIKH
AE>MH

HAEKTPONIKO
MYPOBOAO

Zxnua 4.2.1.11 HAektpovikri odpwon tou otéxou

MpooTd and To Hwoaikd mnaparnpeital PeyAaAn OuyKEVTPWON
PwToNAeKTPOViWY Kal NAEKTPOVIWY AdYw SeUTEPOYEVOUG EKTTOMITNAG.

Mepikd aré autd eToTPEPOUY OTO HWOTIKS | ATOTEAECHA VA KATACTPEPOUV
mv 0pOr] NAeKTPIKY amotunwon Mg ekovag ndvw olautd. Eni mAgov n
QVaYKAOTIKN TOMoBETNon Tou NAekTpovikoU TupoBdAou Ot ywvia wg Tieog To
Hwodiké Tpokalel Tpamneloeldelq MAPAUOPPWOELS OTO TIAPAYOUEVO OTTTIKO
onua.

To orttikd orjua avarttiooeTal oty avtiotaon goptiou RpopTiou.

AkohoUBwg evioxUetal amnd TiG Babuideg Tou orTikoU TIPOEVIOXUT] KAl TOU
OTTTIKOU EVIOXUTY).

To evioxupévo onua VIDEO odnyeftal ot Baduida Yalidiopol me palpng
otdtung , evw Tautdxpova arokadiotatal ) xapévn ouvexrg ouviotwoa D.C.
(ASyw TUKVWTOU).

H ouvexriic ouviotwoa ekppdlel ™ pEon PwTelvOTnTa TNG dlEPEUVOUEVNS
elkévag kal anwAela aumg Ba €xel oav Ouvénela TNV acdgela g
avanapayopevng eovag OTIG akpaieg oTdbueg (Asukou-padpou).
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2xnua 4.2.2 Aoukd diaypauua kduepa VIDICON B/W

0 éAeyxog kal n arokatdotaon g D.C. cuviotwoag npayuaroroleTal pe m
Bor|Bela apvNTIKWV TIOAUWY ETUOTPOPNG YPAHUWY TIEPIOd0U B4psec , oL OToleq
TIaPAYOVTAL Ard TO HETAOXNHATIOTY) YOAUUWV.

To ortiké orua e TePLOPLoEVN TN Halpn OTABUN KAl ArOKATECTNUEVN TN
ouvexn) ouviotwoa odnyettal otov Tehkd evioxut VIDEO. Ztov evioxum) autd
npooTiBevtal kat oL MaAUol ouyxPoviopoU YpauunG. Autol, ot TtaAuoi SYNC
napdyovtal and éva rohudovnt , o oroiog dleyeipeTal and Toug apvnTikouq
TIaAoUG eMOTPOPNIC YPauuwy. To orjpa oty é€odo Tou evioxut VIDEO eival
BeTIkd. 3T0 ok dldypappa gaiveral kal pia turikd ddtagn dapdpewong
Tou onuarog VIDEO kat avaywynig Tou oe KAmolo TnAeortikd kavdil. O
SlAUOPPWTC Kal 0 TAAAVIWTAG AVIAKOUV OTO GUyKpdmMua evog mourou. O
dlapoppwm|g okomd €xel va dlapopewoel T R.F. cuxvémra Tou Torkou
TOAQVTWTY] (TOAQVTWTAG KAl TIOANQMAQOLAOTIKEG OlaTAEEL]) OTO PUBUS Tou
onpatog VIDEO kdbe ypauung, katd mdrog (A.M.) pe arokortr époug G
KATW MAEUPIKNG {wvNe.

Touto onpaivel 4Tt 0To SLApOPPWTY) UTAPXEL PIATPO, TIOU ATTOKATTTEL EVA UEPOG
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4.3.1 ®AKOI

mG Katw {wvng erutpénovtag pévo oe éva UIKpO Pépog g {Wvng autg va
dpxetat (1,25 MHz).

Eniong unidpxouv ot Babuideq mapaywyng Twv Taoewv odpwaong yia T Auxvia
VIDICON. ‘Evag keviplkdg TOAUdOVNTHG TOAQVTWVETAL O ouyxvomta
31.250 Hz. Me dUo dlatd&elg diaipeong (1:2 kat 1: 625) TIPOKUTTTOUV Ol
anapaitmreg ouxvomreg 15.625 Hz yia myv opifévria andkhion kat 50 Hz yia
mv KABem amndkhion g déoung. AkohouBouv ol anapaitnteq dlatdEelq
evioxuong autwv Twv TOAAVTWOEWV (MPIOVWTESG TACEIG) , Ol oroleg TEAOQ
odnyouvtal ora avrioTtola mnvia oplldvtiag kat kéBemg andkhiong H & V
YOKE). >m Auyvia VIDICON tou prhok dlaypduuatog n eotiaon yivetal pe
nAektpootatikd TPomo (nhektpddlo G3 - FOCUSING GRID) kai pe
nAekTpopayvnTikd Tpdno (mnvio eotiaong - FOCUSING COIL).

O orTikdg PaKdg PEPVEL TNV EIKOVA TNG OKNVIG ME akpLRr) eotiaon ndvw oto
onpeio NMPng g ermpavelas Tou CwArva KaBodIKWV akTivwv (atéxog Target).
Ta xapakmploTikd Tou kabopilouv v edva tou Tediou (OnA. T CUVONKY
elkdva NG OKNVNAG , TIou gpPaviCetal oty Aedpaon), To Bdabog Tou Tediou
(mv andotaon , Tou peTpdral ard TV kdpepa Kal péoa oty oroia Ta
avtikelpueva gugaviovtal eoTiaopéva), Kal v moodmta Tou pwTtdg Tou
avakAdrar and T oknvr| Kal MEPTeL OTo NUBIAPAVEG eUNMPOoBlo YUah Tou
owArjva kabodikwv aktivwv (faceplate). H orttikr mowdtta Tou pakou Ayng
€xel va Kavel oe Peydho Babud e v nodra TnG elkévag Kal o pakdg
arnotelel éva PueydAo HEPOG Tou ouvoAikoU kGoToug TNG kApepag Mg TV.

4.3.1.1 BAZIKH AEITOYPTIA TOY ®AKOY

O @akég Aettoupyel pe T dldBAaon (aM\ayr] dledbuvong Twv SECUWY ToU
PwTdg). To Pavépevo Mg ddbAaong cupBaivel emeldr To pwg Tagdelel Ue
MikpdTEEN TAXUTNTA 0 UNKA e TIukvaTTa HeYaAUTeEN (and auTr| Tou aépa) ,
onwg 1o YUaAl. ‘Otav to pwg méoel mdvw oe pia yudAwn empdvela oe opon
ywvia eruBpaduveral n Taximtd Tou, kabwg dlarepvd To YUAAL, al\d ouvexilet
NV apXKr) Tou ropela, énwg gpaiveral oto oxua 4.3.1.1.1.

GLASS

Sxniua 4.3.1.1.1 Aéheuon Qwtds and yudhwn erupdvera ue ywvia 90°
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H aMayr g taximrag ¢aivetal and Tnv TUKVI] CUYKEVTPWON (UeydAn oe
aPBUS) TWV UNKWV KUATOG UECA OTO YUAAL.

‘Otav n déoun MEPTeL oe ywvia SapopeTIkn Twv 90°, oxrjua 4.3.1.1.2 alAlel
dleubuvon wg Tpog pia KABeTo oy emipdvela Tou YuahloU oto onueio elgédou
, EMEION) TO eunMPAOCBIo TUKA TOU KUUATOG OTO KATWTEPO HEPOG TNG SEOUNG
apxiCel va ermuBpaduvel vwpitepa.

90° /

.

GLASS

2xua 4.3.1.1.2 Aiékeuon wtdg ard yudhvn emipdvela
He ywvia dlapopeTikr] Twv 90°

Ta kUuata oty Kopuer] cuvex(Couv va Tagdedouy e TNV TaxUTNTA ToU EXELTO
PWG OTOV AgPa , HEXPL N KopuPr TNG OE0UNG va TIECEL OTNV €MIPAVELQ TOU
yuahioU. v didbAaon oe mepIBANov agpa-yuahioU, ol aktiveqg aA\alouv
Sleubuvon wg Tpog Tov kdBeto dEova (normal). Xy ortrikr, N KABem eivat n
KATakOpUPn TPOG TNV €MPAVELD TOU YuahoU Ypauury oto onpeio , érou n
aktiva dlaoyiCel To onpelo emagrg. ZTo onueio , érou n aktiva eE€pxetal and 1o
YUQA, arokAivel arnd v kataképuen.

H &éoun owtdg , ou aMdlel dlelbuvon , kabopiletal arnd to delkm
S1dbAaong kat T ywvia rpdorttwong. O deiktng SLIAAaoNng, oI TEPLOTOTEPES
TEPUTIWOoELG, elval 0 Adyog TG TaxUtnTag Tou pwTdg OTO Kevo (elval aoxeddv
{Bla pe aumi otov aépa) mpPog Vv TaxUuTnTa Tou Gwtdg oto YUaAl. To onpueio
avapopdg eival To kevo (1] 0 A€PAG OTIG TIEPIOCATEPES TIPAKTIKEG TIEPUTTWOELG)
érou n, o delkng didbAaong eivat 1. MNa éva Turikd @ako, o deikmg didbAaong
elval mepimou 1.5, aA\d dlagoporoleital avdhoya pe v TUKvOTNTA TOU
yuahou. MNato dapdvtl, o deikng didBAaong eivar Tiepirou 2.4

210 oNua 4.3.1.1.3 n ywvia npdortwong HeTpdral arnd Tov KAtakopuPo
d&ova. H ywvia didbhaong petpdral eriong and Tov katakdpu@o dEova, Omwg
paiverat oto dlo oxrua.

28,13°

FQNIA
AIAGAAZHZ

450

FQONIA GLASS
EIZOAQOY n=15

2xnua 4.3.1.1.3 Métpnon ywviag mpdorrwong
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Ma va kaBoplotel n ywvia ddBAaong xpnoiuomnoleital évag Hadnuartikdg Turog
Ttou Baoiletat oto vépo tou Snell.

‘Exoupe:nnuO =n"nu 6’ (E€lowon 1)

érou To n LoouTal Ye To deikmm ddBAaong oe éva éco (0 aépag oTo oxrUa
4.3.1.1.3), To n" 1ooUTtal pe To deiktn dildBAaong oto dA\o péao (Yuahi), 8 eivatn
ywvia ipdorrwong kat 0" eivat n ywvia SidéAaong.

AUvovtag wg ipog 6 €xoupe:

nnuo
npe=
n
nnuo
0 =ToEnU——
"

O 1Unog dlafddetar: ywvia , Tg ornoiag To nuttovo eival n popeg To nuitovo 6
Slapoupevo dla n” . ‘Eva an\é napddetyua Selxvel To Twg va UMOAOYIoOUE TN
ywvia 8ld6Aaong. ZTo oxrjua 4.3.1.1.3, n ywvia mpdorttwong siva 45°.

To nuitovo Twv 45° gival 0.7071. AVTIKABIOTWVTAG OTOV TUTTO, EXOUME

1X0,7071
8 =Tofnp —————— =0,4714
1,5

H ywvia , g omoiag o nuitovo givat 0,4741 (NuUITovikd T6Eo) Ba sival 28.13°
‘Eva mplopa €xel KekNpEveg erupaveleg, €10l WOTE TO GwG AMACEL
kateuBuvon dUo PopEg (0x.4.3.1.1.4). 'Evag KUPTOG PAKOG EXEL OPAPIKEQ
erupdveleg (ox. 4.3.1.1.5). Mopel va BewpnBel wg évag arnepldplotog aplopdg
TUNEdTWY , Twv omolwv oL ermgpdveleg oxnuatifouv ywvieg énwg Ta arid
npiouara.

NORMAL —

NORMAL

2xniua 4.3.1.1.4 Mpioua kekAiyuévwy 2xnua 4.3.1.1.5 Kuptog @akog
EMUPAVELWV OPAIPIKWY EMPAVELWV
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4.3.1.2 Kuprtoi pakoi

To ¢wg Tou mepvdel pé€oa amnd To KEVIPO evdg KuptoU pakoU OToV OTTTKG
dEova dev aM\Alel dietBuvarn). Kabwg elogpxetal kat eE€pxetal ard 1o Gakd n
aktiva givar kdBet mpog TNy emedvela Tou gakou. H aktiva pwtdg A, wotdoo,
Tou efval mapdM\nAn otov orttikd d&ova, aldlel dielbuvon (ox.4.3.1.2.1) kat
TéuveL Tov orttikd d&ova oto onueio F.

KENTPO
APIZTEPHZ
EMI®ANEIAZ

KENTPO AEZIAZ
EMI®ANEIAZ

<+“—>
EZTIAKO
MHKOZ f

2xnua 4.3.1.2.1 AéAeuon owtdsg and KUpTo Qako

H ywvia didBhaong uropel va uroAoyloTel kat oy aplotepn kat otn degld
erpAvela e T METPNOM NG Ywviag PdoTTtwon g wg MPoG ToV  KATakOpUPo
G&ova. O katakdpupog dEovag oe autr Ty nepirtwon eivat pia mpoéktaon mg
akTivag KaumUASTNTAG yia KABe erupdvela. ANeG akTiveg emiong mapdAnAeg
TPOg Tov ortikd d&ova Ba Téuvovtal eriong oto onpeio F, ou ovopdletal
KUplo onueio sotiaong. H andotaon PeTa&l Tou kUplou onueiou eatiaong kat
TOU KEVTPOU TOU (pakoU ovoudadetal e0Tiakod prkog (F). H anéotaon peta&u tou
KUpLou onpeiou eoTiaong kAl Tou KEVTPOU TOU PaKoU OVOUAZETAL ECTIOKS KOG
(F).Ou aktiveg amd upia mnyn ¢ewtdg orto onueio (F), (ox.4.3.1.2.1), 6a
akolouBouoav TNV akpRWG avtiBetn mopeia kat Ba eE€pxovtav wg TAPAAANAN
aktiva rpog Ta aplotepd. To ox. 4.3.1.2.2 deixvel wg ol aktiveg and dlAPopeg
ywvieg dlariepvouv évav KUpTo pako.

®AKOZ

2Xrua 4.3.1.2.2 Aiédeuon pwtdg and KUPTO pako Ue SIAPOPES YWVIES
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H aktiva A eloépxetal mapdAAnAa mpog Tov orttikd dEova Kal Tov TEUVEL OV
KUpla gotia. H aktiva B téuvel to pakd oto kévtpo kat dev SlabAdtal KabdAou.
(AlaBAdTaL BUO POPEG aMNA oL Ywvieg eEOUDETEPWVOVTAL £TOL WOTE TO TEAKO
arnotéAeopa eival pia eubeia dadpopr)). H axtiva C téuvel Tov dEova katd éva
€0TIAKS WAKOG TPV artd Tov Pakd Kal €Tol eE€pxetal TIAPAMNAN TPog Tov
orttikd d&ova. H aktiva D TéAog, TépveTal oe dU0 £0TIaKA KN kat SlabAdTal yia
va TuRoeL Tov dgova og dUo e0Tlakd onpeia ard v AAn rAsupd.

4.3.1.3 AlapopPwon €IKOVAG

EIKONA /\ EIAQAO

3

2F! 2F

N

2xnua 4.3.1.3.1 Eotiaon edwAou og eninedn erugdvela

To 0x.4.3.1.3.1 deiyvel , wg €va eidwAo eoTidleTal o pia enimedn ermepAavela.
davraotelte aktiveq Qwtdg and éva onuelo omv dkpn Tou RéENoug Tou
TAnol&louv Tov pakd and OAeg TIG Ywvieg. ‘'Ouwg duo udvo aktiveg ¢paivovrat
Kal auTtéQ kaBopifouv Ta OPLa TOU KWVOU TOU pwTAG amnd eKeivo TO onpeio , TIou
arnokaorretal and Tov eakd. H endvw aktiva elival TapdAAnAn e tov dEova kat
Téuvel To KUplo onueio sotiaong. H kdtw aktiva téuvel Tov d€ova katd €va
€0TIOKS PriKog TPl artd To pakd kat eEEpXeTal TAPANNAN pe Tov d&ova.

Mia tptm aktiva Téuvel To KEvTpo Tou pakoU. ‘OAeg ouyKevTpwvovtal OTO
eNmedo Qg ekdvag. Autd To eAdxIOTo onpelio oy dkpn Tou TéEou , drou
OuyKevTpwvovtal ol aktiveg elval oe eotiaon. To ©o wxlel ya évav
anepléploTo aptBud onpelwv, Tou avakAouv pwg ard To BEAOG.

OL JlaKEKOUEVES YPAUMES avaraploTouv éva anpelo omv oupd tou BEAOUG.
Mapampoupe 611 To eidwAo eival aveotpappévo kat OAa Ta onueia Bpiokovrat
oe e0Tiaon o €va  eninedo: 0g auTr TNV MEPITTTWOT £XOUE SUO ECTIAKA KN
and 1o pako (F kat 2F).

‘Otav 1o idwAo eival og peydAn arndotaon and To Yakd, ol akTiveg MAnctdlouv
TO Pakd MapdMnAa pe Tov oriké d&ova kat To emninedo , OTO OToio oL akTiveg
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Bplokovtal oe eotiaon eival oto eninmedo ™G KUPLAG £0TIAG - éva ETTIOKO KOG
riiow ard to Pakd. ZTIG TIO KOVTIVEG AMOOTACELS, ETAEU SUO E0TIAKWY  UNKWV
kat aneipou, To e0TIaKO eninedo Bpioketal peta&u g kUplag eatiaong kat duo
E0TIAKWVY MNKWV THow arnd To ¢akod (0x.4.3.1.3.2)

EIAQAO

o2F F

2xnua 4.3.1.3.2 Eotiakd urikn Kovivwy Kat akpwwy arnootdoewy

21Q kKAuepeg TNG TNAedpaoMG 0 oTdX0q (To akpIBEQ onueio AYNg) mpérel va
TornoBeBel mdvw oto eninedo eotiaong. Autd emutuyxdvetar pubpifovtag
OAOKANPO TO oUCTNA Tou CWAva AYng eunpdg kat riiow. To cuotnua eivat
o kovtd oTo pakd , étav n kduepa eotidleTal oe €va QvTIKEEVO Og eydAn
anoéaTaaon. Xt EyXPWHES KAUEPES, O UINXAVIOUOG puUBLILoNG eivat pia "texvm)”
TIPOCAPMOY Kal XpPnoworoleTar yia va taipdlel n kduepa pe éva
OUYKeKPIUEVO pakd. And ekel kal eTd, n eotiaon pubpiletal otov Blo To pakd
arné éva BdwTd olotnua , Tiou Kivel To pakd Nyng prpog micw. H Asttoupyia
aut) eival Tapdpola e UAG PWTOYPAPIKNG HNXavrq : 0 pakdg Pploketal Tio
KoVTA oV KeaAr} TG kdpepag , dtav eoTldlel OTO AELPO.

4.3.1.4 ZdvBerol pakoi

O armhol opaipikoi pakol dev xpnotuorolouvtal OTIC KAUEPES TNG THAedpaoNnG.
Efval euaiobntol Kat urdkevTal ot XPWUATIKA Kal 0T OQALPIKY| TIApAUSp(waT.
H xpwuatik mapapdppwon eugaviCetal emnedr] n ywvia didbAaong eival
OlAPOPETIKY Yia Ta peTaBarOeva KN KUpatog. Ot aktiveg Bpaxewv KUPATwWY
aM\dlouv o eUKOAA JleUBuvaon , VW Ol AKTIVEG HAKPWY KUMATWY AAAAZoUV TILO
duokoAa. To anotéheopa eival éva XpwUaTlotd MAa(oo oty elkéva, MEAYA TIoU
gaivetal ota emMvA Aeokdma. H opapikry mapapdppwaon mapouclaleTal
enewdn) n ermedvela Tou gakoU eival o@alplkr] kal éxl mapaBolkr) , €ral dev
urndpyxel éva poévo onpelo  eotiaong. Ot aktiveg Tou dlarepvolv To eEWTEPIKS
Xe\0g TOU PpakoU JaBAWVTAL TTEPLOCATEPO Mo EKEIVES , TIOU TIEPVOUV KOVTA OTOV
orttikd d&ova (ox. 4.3.1.4.2).
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OL ouvBeTol pakol xpnaoluoroloUvtal yia va SlopBwoouV Kal Tr) OPALPIKY) KAl T
Xpwpatikn rapapdppwon. O kothog pakdg €xel dlapopeTikd delktn SIABAaoNg
kat €xel T duvardtnTa va eEOUDETEPWVEL TNV TIAPAUOPPWON Xwpeig va
MeTABAMEL TIG BATIKEG IOIOTNTEG TOU PakoU.

|

KITPINO
e

AEYKO 002

AEYKO 002

2xnua 4.3.1.4.1 Xpwuatikn napauop@won arwy OQApKWV Qakwy

//#KK
[
.
\ -

ZxNua 4.3.1.4.2 2@alpikr) mapauép@waon armwy oPaoKwy Gakwy

I
[

KYPTOZ
®AKOZ

KOIAOZ
®AKOZ

ZxNua 4.3.1.4.3 20vBeTog pakog (koilog kat KUPTOG) ue T dtépbwor) Tou
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4.3.1.5 OnmKO medio

MeydAo evdlapgpov yia Tov TEXVIKO TIapouUaidlel o Topgag Tou orttikoU Tiediou,
OnAadn] éoo Pépog and T oknvr Ba eugavioTel oy elkdva TNG THAEdPAONG.
Autd eEaptdral and 1o e0TlaKS MKOG TOU (akoU kat To péyebog NG
eEetaldpevng (avixveudpevng) meploxnq odpwong ndvw oto otdxo. H ywvia
TOU kwvou aTo oplldvtio emninedo mou gaivetal arnd v kAuepa, kabopiletal
arnd tov Tuno:

2F

érou W eival To mAdrog g meploxriq odpwong oe mm, kat F gival To eotiakd
KOG ToU pakoU e mm.

Auté anekoviCetal oto o). 4.3.1.5.1. To AATOG NG TIEPLOXIIQ OAPWONG UMOoPEl
va Bpebel and m dlaywvio TG HEYLOTNG TIEPLOXNS 0APWONG TIAVW OTO OTOXO.
Autdé paivetatoto ox. 4.3.1.5.2.

9=28(p'1<W>

2xnua 4.3.1.5.1 Orukd redio oknvrig

25mm 18mm 13mm
1 INCH 2/3 INCH 1/2 INCH

8mm
Al
19mm 96 11’“\'"1 66 m 48
88
128

2xnua 4.3.1.5.2 2x€on nAdroug neptoxric odpwong Ue tm dlaywwvio
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Ma Adyoug TPAKTIKAG , N dlAywviog ™G MEPLOXNS odpwong elval uKkpdTepn
and Tt JGUETPO ToU CWARVA Kal UKpdTtepn ard Tn SiapeTpo Tou atdxou. lMNa
napddetyua, n dAywviog G TEPOXNG OAPWOoNG Yia PakO(CwAAva) Twv
26mm, eivat 16mm. Emedr} 1o mAaiolo ekkévag (Pdotep) eival éva
napaMnASypapuo 3X4, n dlaywviog TMAeUpd Kal 1) oplldvTia Meupd yia éva
Tpiywvo 3X4X5 kat Ta prjkn eivat oe autr| v avahoyia. ‘Etol, av n dlaywviog
elval 16mm, To rAdrog Bpioketal and v avaloyia.

6 W

S 4

= 12,8mm

Mapopoiwg To MAATOG TNG TIEPLOXTIQ OAPWONG Yid &va Gakd 18mm kat yla éva
¢akd 13mm eivat 6:4mm. MNa va Bpebel n ywvia arnodoxig oe éva oplldvtio
EMMedo ePapudleTal | akdAoudbn oxgan. Na napddetyua, &vag eakdg 50mm
Tou Xpnowloroleitat oe pia kduepa mAedpaong 26mm Ba €xel ywvia
anodoxnic:

4 12,8mm

0=2g¢ = 14,6°

2X50mm

H yowvia arodoxrig omv kdBetn erupdvela givat puikpdTtepn emnedn To MAAToq
mg elkévag eival peyaAUtepo and 1o UPog me. MNa va Bpebel n kdBe ywvia
anodoyng XenoluornoloUue To UPog TG TEPLOXQ odpwong oty naparndvw
oxg€on 1 ar\d moAanAactaoupe Tnv opLiovtia ywvia pe 0,75.

Ta cuotuata KAUePag e OTNPLEN PakoU, ETUTPEMOUV Ot PAKOUSG JlapoOpwV
E0TIOKWV UNKWV va ToroBstouvral oy kduepa kat sival onuavtiké va yivel
katavonto &t and POvo Tou To e0TIaKS rikog dev kabopilel To redio kAAuyng.
Mpeénel va AngBel urdyn kat To PAKog Tou cwArjva AAYNG. Zuvenwg, OTo
TpoNyoUuevo TIAapAdelyud o Gpakog Twv 26mm ano@épel pia oplévria ywvia
arnodoxig Twv 14,6° Av o Blog pakdg emPOKeTo va TpooaptBel oe pia
Kduepa pe owhijva AMyng 18mm kat opl{dvTio pnkog odpwong 8,8mm ta
arnoteAéopata Ba ArTav:

.1 8,8mm

0=2¢c¢ = 10,1°

2X50mm
‘Etol o idlog pakdg dExeTal Evav OTevoTEPO KWvo , Otav XENOoYIoToLETal e
MIKPOTEPOUG CWArVEG AjUNG.

4.3.1.6 NMAdarog nediou

Eivat ruBavdtepo ot évag texvikdg Ba evdlapepBel TeploodTEPO YA TO
opL(OVTIO PéPOG TNG OKNVNG TIou KaAUTTteTal and €va dedouévo Gakd NYng
napd ya T ywvieg avapovrs. MNa va kaboplotel 1o MAdTog mg KAAUYNG TG
OKNVAG, TPEMEL va OUMTeEPIAN@Oel Kat n andotaon HETAEU KApepag Kat
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avtikelévou. Auté uropel va kaboplotel ard v akdioubn avaloyia.

MAdrog mediou W __Améoraon Tou avrikeipgvou D

MA.mepioxric odpwong w €0TIAKO Urikog gpakou F

AUvovtag wg Tpog To TAATOG Tediou, €XOULE:

Dw
W= —
F
‘Omou W eival oe pétpa, w oe mm kat F ge mm.
Ma owArjva 26mm, 1o TAdTOG KAAUYNG oTa 5 PETPA XPNOYOTIOWVTAG PaKO

100mm, siva;

5x12,8 )
W= —— =0,64 pérpa
100
To B0 TPSRANUA XPNOoYOTIOIWVTAG £va PAKO LIKPOU £CTIAKOU [IjKoug 16mm,
arnodidet:

5x12,8 i
W= —— =4 pérpa
16

4.3.1.7 Eupuywviol ¢pakoi kai TnAepakoi

‘Onwg priopoue va doupe To medio KAAUYNG Tou pakou dleupuveTal KABwg To
€0TIAKO JNKog YiveTal pkpdtepo. TETolol pakoi ovopdlovral eupuywviol. dakol
He pakpUTePa €0TIAKA UK KAAUTTTOUV OTeVOTEPEG TIEPLOXEG. TO JUKPOTEPO
pépog ™G okNviAG KataAauBdvel v 08dvn TG MAsdpaong kal n eikéva
eppavitetal kovtvr), oa va pawvétav péoa arnd Aeokomo. dakol peyalUtepou
Hrikoug ovopddovtat tnAegpakol. To oxrjua 4.3.1.7.1 gival €va didypapua yia Tov
urtoAoylopd Mg oplldvtiag KAAUYNG €vavtl Tou €0TIOKOU PAKOUG Yl TOUG
owAveg NPng o€ PePIkER SladedOUEVES KALEPEG.

- F=EZTIAKO

S MHKOZ

[ T T T T T n
=o
gz [TTUITY/
oS / Ay4
% § 60 / / // 7
=E A1 LA
<
E E D //// '//
B [N | A
E g 20 l, /// ‘/ | ——
&2 g [ F=tiom
II
= 2 — 1]

20 40 60 80 100 120
L= ANOZTAZH METAZY KAMEPAZ
KAl ANTIKEIMENQY ZE MOAIA

2xnua 4.3.1.7.1 Adypauua urtoAoyiouou me optldvtiag kAAuYng
&vavtt ToU £0TIAKOU UIKOUG.
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4.3.1.8 ®akoi Zoom

H olyxpovn Texviki yia v emAoyr Tou eotiakoU MrKoug eriBdAel €va
olomua eakol pe JapKWG HETaBaMGUeEVO e0Tlakd rkog. To oy. 4.3.1.8.1
eival éva mapddetyua.

Aayruhidi EmAoyéag zoom
pudang
€aTiaong Xeipokivntn Tomo-
_ 8¢ton zoom
- ! ' _ AayTuliol ipidag
: . E & ol 'y AayTuhid1 puBpiong
KaAuppa L | !Iﬂl | -EE TayuT™Tag

QUKQV = -
| Sy W=

A

2xnua 4.3.1.8. ®akdg eotiaong & ZOOM

AUTA Ta CUOTNUATA PAKWY TIEPLEXOUV KAl 0TABEPOUG KAl KIVITOUG NXAVIOUOUG
, TIOU ETUTPETOUV T METABOAr] Tou eotiakou prkoug. ‘Evag daktuAog ¢pakou
zoom/uetaBAnTol eotiokoU TiEdloU ETUTPEMEL OTO €0TIOKO UAKOG va
peTaBdM\eTal og 0ASKANPO To eUPOG. To eoTiakd Tedio OTIC KAUEPES XauNnAoU
KdoTOUG HETABANETAL e TO XEPL (XeWpokiviTa). H povdda mou paivetal oto
ox. 4.3.1.8.2 ’gxel pia evowpatwpévn pubduon TepLoTpoPrq (motor) Kat
EAEYKTIKOUG NXaVIOOUG e KaUMUAWTEG BAoelg (rocker-type), 0ote va €xelTn
duvardtra va kaAUTTTeL peydho eUpog. O 6pog zoom in xpnoiomnolettal yia va
Jei&el To KAgioYo TNG KAAUYNG TOU TNAEPAKOU, VW TO ZOOM out T PETATPOMN
™G kAAuYNg and eupuywvio pakd. OL pakol zoom Ta&vopouvtal avdhoya e
T0 eUpog Tou eatiakoU mediou. Zuvenwg évag ¢akdg Ue elpog 102mm mpog
17mm €xel eUpog zoom 6:1. AvTirpoowreuTikd eUpn eivat 3:1, 6:1,10:1 kat 14:1.
MeyaAUtepa elpn xpenolorolouvtal otoug oAU akpBolq gakoug Kal otV
KAAUYN Twv abANTIKWV yeyovoTtwy. H oplldvtia andotaom , ou KAAUTTETAl
arnd kdbe pubuion zoom , uropel va urohoylote! and 1o didypapua Tou
ox.4.3.1.7.1

Ot pakoi zoom propouv va puboToUV €T, WOTE TO AVTIKEUEVO va TIApapEvel
eoTiaouévo oe OAOKANEN v €ktaom tou zoom. Qotdoo, av n andotaon
KAUEPAG-QVTIKEUEVOU ONAGEEL, O PAaKAG TIPEMEL va €MAVECTIAO0TEl kAl  AUTO
yivetal pe m pubuiom Tou daktuMou eotiaong.
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4.3.1.9 Taxutnra ¢pakou

O épog taxutnra, éTav TPOKETal yia (pakd, avapgpetal omy kavémmta
OUYKEVTPWONG pwTAG. Ot pakoi pe peyalutepn SIGUETPO EMMTPEMOUV va TIEPVA
MePLO0OTEPO PwG OTo (NU)dlapavég YUON Tou eumpdodlou HEPOUG ToU
owAjva Kal Beswpouvral "ypnyopdtepol'. O dépog autdg eival, mbavwg,
aroTéAeoUa ™G PWTOYPAPIONG e QAU , eMEldr] TIEPIOOSTEPO PWG ETITPEMEL
MIKOATEPO XPOVO EkBeoNG. H aroteAeopaTikr) SIAUETPOG TOU PpakoU pubuiletal
and pia unxavikr ipida ou Asttoupyel dnwe kat 1 (pda Tou partioy, étol étav
eloEpyeTal TOANU Pwg, N OIAUETPOG TOU QVOIYHATOG EWWvVETAL PEXPL va
eruteuxbel n katd\AnAn €ékBeom. H evépyela autr Afyetal stopping
down/otapdmua. O daktuAog g ipdag dapetpdral ot f-stops. H taximra
Tou urohoyiCetat amnd to péyloto Tou avolyparog g (pdag (ukpdtepog
apBuog f-stop), kar Bpioketar and v avahoyia Tou eoTiakoU JAKoUG,
dlalpoupevo e ) dldpeTpo Tou pakou. To dedTtepo elval oty MpaypaTikdmTa
n SldETPOC TOU avolyparog g ipdag:

F

f=——

D

Orou F eival To eotiakd prikog oe mm, kat D to dvorypa g ipdag oe mm.
‘Evag Turikdg @akdg otabepou eaTiakoU UKOUG , TIOU XPnaolUoTioleTal yia
CCTV (TnA\edpaom KAeloToU KUKAWMATOG) 1) (tnAe)erutmpnon , €xel Jéyloto
dvotypa iepirou 13.2mm kat e0TIakd prjkog 25mm - divovtag f e Tiun:

25mm

©132mm

mou ypdoetar eite f/1,9 efte 1: 1,9

Autdg eival o ukpdTtepog aplBudg , iou BplokeTtal aTo dlaUeTPNUEVO SAKTUNO
mg ipdag kat Bpioketal and v ANn peptd Tou delktn vdelEng, étav n ipda
elval M\Rpwg avorxt (ox. 4.3.1.9.1). ‘Oco pkpdTePOQ elval 0 eAdxIoTog apBog
f-stop, 1600 neploadTePO £lval TO PwG TIOU TIEPTEL OTO OTAXO YIA Uia SESOUEV
oKnvn.

O evdeitelg dlapeTprjuaTog oto dakTUAo G iptdag akoAouBouv ) oelpd 1.9,
2.8,4,5.6,8, 11, 16 ka1 22. & k&Be Rrjuq, N (pOa KAeivel €Tt , WOTE N TIOCATNTA
TOU QWTAG , TIOU PTAVEL OTO OTOXO0 , VA HELVETAL 0TO [ILod. Ondte, 6tav alAlel
n pUBION TG (pdag and f/4 oe 1/8, To eloepxdeEVO PwQ "kKABeTALl' OTO TS dUo
(POPEG, YIa va KOWEL TO pwG 0TO OTAXO 01O éva TETapTo. H (pida pubuiletal yia
va rapdyel ) otabepr] €€0do Bivteo 1V (p-p). An\adr| n (pida Tou pakou eival
QVOIKTA 1] KAELOTH HEXPL TA AEUKA OMUEia OV KOpuPr] TNG €IKOVAG va pTACOUV
Tig 100 povddeg IRE 1§ ta 0.714 volt mépa and v aualpwon. Ze TIOANEQ
Kduepeg onuepq, n pwda TiBetal oe Aettoupyia ard €va  unxaviopod
nieplotpo®iiq (motor) 1§ €vav odnyd Tunou yarBavépetpou (galvanometer-type
mechanical drive), €101 WOTe va erTUyXAvETAL AUTOUATOG EAEYX0G TG (pLdag.
2e auTtd Ta cuoThuata évag oepRounxaviopdg pubpidel To dvorypa mg pdag
MEXPL OL ASUKES AKPEG TOU OMUaToq Bivteo va gpTdoouy TV Tdon avagpopdg.
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432
EMXPQMH
KAMEPA ME
SYZEY=H
®OPTION
CCD
(CHARGE
COUPLED
DEVICE)

A

3
4.5%mm F21 B Amm Fi.8

oL -8 13mm Fi i

2xniua 4.3.1.9.1 ®axol ue didpopa diappdayuara (Iris)

2T kAUEPES , TIOU XPNOWOTIoIoUV NAEKTPOVIKA TupoBOAa , amarrouvral
UPNAég tdoelg yia T tpopodooieg Toug. Ol Tdoelg auTtég Tapdyovtal and
KA TPOoPOodOTIKA éoa Ot KAuEPA e aroTéAeopa To BApog, o dykog Kal
(PUOIKA TO KOOTOG va gival apKeTd UPnAd.

Aré 1o 1980 dpxLoe n apaywyr) KAUEPAG e TNY OAOKANPWTIKY] XPriom KpoU
oAokANpwpEévou Kukhwpatog otepedq doprg. To I.C. €xel v ovopacia CCD
(CHARGE COUPLED DEVICE). Ta CCD dwbétouv pwtoeguaiobnra otoixeia
dlatetaypéva oe ypauuég kat oe otAeg. O aplBudég Twv PwTtooTolXelwv
kaBopilel mv moldmta Tou mnapaydpevou ortrikoU orjparog. Mia Turikr| Tyn
PpwToaTOoLXEiWV eVOG kahou CCD eival mepirou 380 otoixeia dateTayuéva otig
ypauuég kat 480 otowxela Odlaretaypéva ot omieg. H mowdmra Ttou
napexopuévou onparog and kduepa CCD sival oxeddv dla pe aut and kduepa
pe H/N rupofdia.

4.3.2.1 XapaktnpioTikd kai Aeiroupyia Tou CCD

To CCD ouviotaral and €va ouvolo pwtoeuaiotntwy enagwv Turmou P-N 1
and enagég Tpaviotop Turou MOS.

H diadikaoia g nmpdormwong Twv PWTEVWOV aKTiVwV OTIG pwTosuaiodnTeg
EMAPEG kal N dnuoupyia avdhoywv @opTiwv eival kabapd pia avaloyiki
dlepyacia , drou peydhn o¢wrtewvdmra 6a avarrtlgel peydho  @opTio.
AkoAoUBwg n dladikacia AMYNG auTtwv Twv popTiwv eival Ynelakr. Yrdpxouv 3
TPOTOL UETATPOTTG TWV POPTIWV OE TATELG.
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® Ta pwrtoeuaiobnta otoixela P-N diatdooovtal oe d&oveg XX kat WW', drou
akoAoUBwg kwdKorolouvtal YnPLaxd.

® Ta @optia and Ta pwrtoeuaiodnta aToixela peTagepovtal kad’ 6An m
Oldpkela Tou Tediou oe pia meploxr) anobrikeuong kat étav €ABel évag
KdBeTog MaAuég apavpwong téte autd arodeauevovtal apdyovtag éva
ouvexouevo onpa VIDEO , ou Ba avapEpeTal 0TO GUYKEKPLUEVO TIEDIO.
H dladikaoia autr) ovoudletal CCD pe petaoynuationd nmiawciov (FRAME
TRANSFER CCD). >to oyrjua mou akolouBel qaivetar éva CCD pe
METAOYNMATIONS TIAALTTWV.

®QTOEYAIZOHTA
ninfi=lninln STOIXEIA
ninfi=lninln
KAGETOZ MAAMOZ NS AMOGHKEYZH
AMAYPQZHS O0O0000 ®OPTION
EE— OdogggQ
SHMA ESOAOY

’ PRE-VIDEO

2xniua 4.3.2.1.1 CCD pe petaoxnuatioud riaoiwv (FRAME TRANSFER CCD)

® Ta oprtia and ta pwroeuaiodnta otoixela kKABe ypauurig Tou TPWToU
niediou petapépovtal oe kdBeteq OomiAeg , oL oroieg odnyouv oe éva
optlovtio karaypapea (HORIZONTAL SHIFT REGISTER). Emni m\éov €vag
KABeTOg Kataypapeag kabopilel TN oelpd TWV YPAUUWY Kal TWV OTNAWY ,
Tou 6a anopaoteUoouv TO POPTIO TOUG , YLa T TIAPAYWYT| TOU OlATOG
VIDEO.

O kdbetoq kataypapéag (VERTICAL SHIFT REGISTER) erutpérnel T diEAsuon
TWV PopTiwV arnd KABe PWTOOTOLXEIO IAg OASKANENG YPAUMNG Sladoxikd.

H dwdkaoia aut AauBdvel xwpa otov oplldvtio maud aualpwong kdbe
ypauurg. ‘Etol to goptio kdBe pwtooToixeiou Ba arnodidetal omy avtioTon
KABeTN OTAAN oMV KOPUPN] , TNG OToiag MpayAToroLlETal N LETAPOPA AUTWV
TWV TIAKETWY TWV POPTIwV oToV OpIIOVTIO KaTaypapEéa.

"Etot katd m Sidpkela Tou optlévTiou TaAoU apadpwong ia opdda poptiwv
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éxel eloaxBel atov opldvrio kataypapea urd MAPAAHAH popery. Katd m
dldpkela Tng opldvriag avixveuong €va onpa "poAoylol" - CLOCK avolyel Tov
0pLLOVTIO KaTayPaPEQ kat SLXVeL Ta popTtia und ZEIPIAKH popen.

H dadikaoia aum) yivetat yia kdbe ypapur odpwong. Meérnel va onuelwooupe
411 uévo ol pwtoeuaiodnTeg enaPeég sival ekTeBeUEveg OTIC PWTEIVES aKTiveq
EVW O KABeTOQ kal OPWOVTIOG Kataypagpeag mpootarevovial and pdoka
ahoupviou. H péBodog auty Aéyetat CCD pe PETAOXNUATIONO YPOUWY
(INTERLINE TRANSFER CCD). 210 oxrjua rou akoAouBel gpaivetal éva CCD e

METAOYNMATIONOS YPAUWV.
KAGETOZ KATAIPAGEAS

®QTOAIOAI0 | 1 1 1

[ | O [] [

[ [] [] [

[ [] [] [

L fl L dl L dl L || E=oaoz
AAMOS SHMATOZ

) 4 \ 4 4 ¥V EIKONAZ

POAOTIOY
— —

2xnua 4.3.2.1.2 CCD ue uetaoxnuatoud ypauuwv (INTERLINE TRANSFER CCD)

TéNog undpxel pia ouvduaotik MEBODOG (Twv SU0 TPONYOUEVWY
TEPUTIWOEWY) HUETACXNMATIOMOU TAQUOlwV KAl Ypauuwyv. Autr) n pEBodog
Aéyetal CCD pe ouvduaoué (COMBINATION CCD). Zto oxrjua , tou akoAouBel
, aivetal éva CCD e ) ouvduaoTikr HéBodo.

ApPKETOl KATOOKEUOOTEG emayyeALatikig kauepag e CCD xpnoylorolouv

pwtoeuaiodbnta ototxeia 3 tunwv RGB. H eukpivela iag kauepag pe CCD

kaBopiletal and Tov apBud Twv PWToEUAITBNTWY EMAPWV , TTOU UNAPXOUV OTO
MATRIX Tou CCD.

Turikd évag apBudg 500-800 pwtoeuaioBnTwy enagwv OTIG 0pPLlOVTIES

ypapuég Tou CCD ag kdpepag propel va Bewpnbel oav oAU IKavortoinTIKOG

Kal pe anoteAéopara Bla pe autd , tou €xel uia kduepa , n oroia Suwg

xpenouuorotet H/N rupoBoio 17mm.

2e UepIkég Teputwoelg Ta CCD €xouv Tieploadtepa puwtoguaiodnta otolxela,,

Ta ornoia avtiotoouv oe kapepa pe H/N rupoBdéro 25,4mm, dnAadr| €xouv
1280 otoixeia omv opilévtia ypaupr kat 970 otolxeia oty KABem ypauun.

H mpwn yevid enayye\UaTIkhg kdpepag e CCD eixe xwpnTikdtTa idla pe pia
RAM 256 Kb. Apydtepa n xwpentikdmrta augrjénke oe 1 Mb.
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KAGETOZ KATAIPA®EAZ

®QTOAIOAOS | i i ae

(] M| [ (]

(] (] (]

(] (] (] (]

(] (] (] (]

MNHMES w v v v Zﬁ?ﬁfgz

| | | |

e S S

= ——)

Sxriua 4.3.2.1.3 CCD e ouvduaoudé (COMBINATION CCD)

4.3.2.2 Ailadikaoia ogipIaKig avayvwong amnod éva
karaypapéa CCD

>mv o ariry Tou popen o CCD kataypageag ouviotaral and pia enaery MOS
névw oe pia Bdon rupttiou (SILICON) turou P.

To @oprtio , mou avarrtioostal o {wvn ePayuoU , eival arotéheoua g
PWTEVOTNTAG , TTOU TIPOOTHITTEL 0TO ONpelo auTd.

HAEKTPOAIA
MOAYNYPITIOY

I

i

=

-

AYNAMIKO ®PArMOY
SILICON + + + +

2xnua 4.3.2.2.1 Karaypapéag MOS turou P
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Ta nA\ekTpddia eival arnd dlapavég UNKS TIOAUTIUPLTIOU , OTIOTE OL ELOEPXOMEVES
PWTEIWVEG akTiveg propouv va mepvolv amd v kopugpr) Tou CCD. lMNa va
kwvnBolv ta @optia , Tou €xouv avarruxBel, onwg ¢aivetar ard TO
TIPONYOUEVO OX A EQAPUAZETAL OTO APLOTEPO NAEKTPADIO Eva XAUNASTEPO
Suvaukd (arr’ 6,1t oto peoaio) , evw oto Oe&ld NAekTPddlo epapudleTal Eva

UPNASTEPO SUVAUIKO TLX.
ov +V +2V
OIOIOngs
P - TYPE ‘
SILICON

Zxnua 4.3.2.2.2 Kartaypagéag oAiobnong ue 3 naAuous poAoytou

Ma va payuaroronBel n oAiobnom Twv gopTiwv Tpog Ta de&ld arartolvral
opoeldeig ool oe yerrovikd pwtoaTtolxeia. Me ) Boribela ag malpooelpdq
XPOoVIOUoU poAoyloU, Ba €xoupe yia kdBe €va TETolo MaAUd  pia petakivnon
TWV QoETiwV oV endpevn Bon. 'ETot e oAdkANEn TNV MAaAooelpd poAoylou
Ba €xoupe pia ouvexn petatdmion Twv PopTiv ard Tov kataypapga rpog v
€€0d0.

+2V

+V

NcIclcR:

P - TYPE
SILICON

2xnua 4.3.2.2.3 Karaypapéag oAiobnong ue 2 naAuous poAoytou
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Ep'éoov To nedio avdrtuéng Twv pwtooTolxeiwv sival eEAPETIKA CUPUETPIKO ,
T6te anawreital éva clomua xpoviopolu 3 @doewv. Av duwg To Tedio
avarruéng Twv PwToCTOolkElwv dev eival anmoAuta CUUMETPIKO , TOTE €va
ouompa 2 dcewv Kataypapea eival UMeEPapPKeTO , ONwg GaiveTal 0To oY Ua
43223

>1g rponyoupeveg neputtwoelg karaypapewv MOS evdg CCD, Ta n\ektpdvia
avarrtiooovtal Kovtd OTo MPETWIO Tou Tupitiou TUrmou P, e@’ doov
TpopodomBolv Ta nNnAekTPddla ToAuruptiou pe BeTikd dSuvaukd. Zav
arnotéAeopa Spwg Ba €xoule anwAeld PoPTiwV (NAEKTPOVIWV-OTWY) Kal
EMOMEVWG KaKO Adyo onpatog Tipog 86puBo (S/N). Mpog Touto PeTa&y Tou
nupttiou TUMOU P Kat Tou dlo&eldiou Tou Tupttiou ToroBeTeiTal Aemtd oTpwpa
ruprtiou tunou N, wate va dlaxwpiletal n Bdon turou P and 1o ouompa tou
dlokediou mupttiou-NAekTPodiwv. Me autd To TPOMO €xoupe aQUEnom Twv
METAPEPOUEVWV POoPTIWV Kal KAt emnéktaomn KaAltepo Adyo oripa/6dpupo.
ASyw TG Unapéng Tou otpwpatog rupttiou TUrou N to clotnua autd Adyetal
CCD "8appévou kavahiou" (BURIED CHANNEL CCD).

H ar\oroinpévn popery evog MOS tunou BURIED CHANNEL CCD @aivetal
OTO EMOEVO OXTUQ.

HAEKTPOAIA
MOAYNYPITIOY

7

AIOZIAIO

NYPITIOY
Si02

it
A

2xnua 4.3.2.2.4 CCD "6auuévou kavakiou" BURIED CHANNEL CCD
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4.3.2.3 MnAok didypappa eveg CCD pe peTaoxnuaTiopo
ypappwv (INTER LINE TRANSFER CCD)

Ta pwrtooToixeia eivat ol onpetodpevol pwtodiodol P.D (PHOTO DIODE).

H petagopd twv popTiwy ou €xouv avarttuxBel otiq pwtodiddoug yivetal pe
dlakdrreg TUMou MOS otig avriotolxeg omieg ROW. Ma va "avoi&el" duwg
évag dlakdértmg MOS kal va HeTapépel To QopTio ™G PwTodIddou oty
avtioton omAn ROW |, mpénel va €NBel €vag TaAUOG Xpoviopou and Tov
kdBeto kataypapéa VERTICAL SHIFT REGISTER.

‘Etol Ta opTia MC MPWmMG YPAUUNG Tou TpwTou Tediou petagpépovtal
Tautdxpova (mapdMnia) otov opilévrio kataypapéa HORIZONTAL SHIFT
REGISTER.

OPIZONTIOZ KATAIPAGEAS ﬁ(ﬂ CLOCK
v @
VIDEO ‘ | ‘ ‘
ouT
LNET ¢ i
FII%LD [mos MOS M M
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2xnua 4.3.2.3 Mridok didypauua CCD ue UETAOXNUATIOUS YPAUUWY

Me tn Ponbeia opwovtiou maAuou xpoviopoUu (H) ,armd Tov oplldvTlo
karaypageéa €xoule €£0d0 O OEIPLOKTY] MopPr] TWV PopTiwv , Ta oroia BePaiwg
ouykpotouv To orjua VIDEO Tng mMpwtng YPAUWNS avixveuong Tou TipwTou
nediou.
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2nuelnvetal T n ouxvéta tou optldvtiou tauoU xpoviopou H-CLOCKING
elval apketd uPn\i kat N dadikaoia aut enavaiaupdveral yia kdbe pia
opLovTIa ypauun.

TéNog urevBupifoupe 6Tt pévo ol pwTodiodol eival eKTEBEIEVOL OTO PWG , EVR
ol karaypageic (opwldvriog kal kdBetog) mpootatevovtal ard  PAoKa
aAoupviou 1) GANO UNIKO.
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4.4. Mn emmayyeAHATIKEC KAMEPES
(Camcorders)

4.4.1 TevikA Eival nAeKTPOoVIKEG SIOTAEEIC avAAUOTG KAl KATAYPAPKG EIKOVWV KAl FXWV.
H 31e6wr\q ovopaacia Toug CAMCORDERS mpoépyetal and ta apxikd Twv
MEewv CAMERA-RECORDER rmou ewvoel dldtagn avdluong ekévag
(CAMERA,) pe evowpatwpévo ortriko eyypagpéa (RECORDER).

Me ar\d Aéyia ta CAMCORDERS eival évag cuvduaoudg JIKeng KAUePag
e éva ridpa oAU kpd Bivreo (VCR).

AUTEG OL [ EMAYYEAUATIKEG KAUEPES (OIKIOKAG XPNoMG) MwAouvTal ota
KOATQOTAUATA TNAEKTPOVIKWV CUOKEUWV Kal PAANOTA oL TIUEG Toug eival
apketd npoottég. Me ™ xprion Tou CCD wg aiodnmiplou peTatponéa g
elévag oe otk aAuépeupa (Video) , kaBwg Kal e TNV aviikatdoTaon
TWV YEWNTPIWV 0povTIaq Kat k&Bemg odpwong and oplldvIioug Kal
KABETOUG KaTaypaPe(g, Helwdnke idipa roAu To BAPOoG Kal 0 GYKOG Toug O
OXEOM UE TIG N EMAYYEAUATIKEG KAEPES [IE NAEKTPOVIKO TIUPORSAO.

Ta Camcorders xpnoytorololv [IKEY Kaogta eite 2”  efte 8mm, evw 1
dladikaoia g eotiaong , KABWG Kal NG PUBUIONG Tou JlapEAyUaTog
(lpdag) yiveraw autépara avdhoya He TO eloepxOpevo Qwg. TENOG
OlabETouv ouompua eAéyxou Tou zoom amd Tov B0 xepom. BeBaiwg
karaokeudlovrat Camcorders e poéoBeTeq SuvaTOTNTEG OMWG, EICAYWYT)
TTAwWV, eloaywyr XPWHATOG POVTOU KATT. 1) akdun pe duvatdtnra povtdal
elévwv Kkal fxwv. Zto ©Blo kowvd ouomua kduepag-eyypapéa eivat
EVOWUATWHUEVO KAl €va UKEPOPWVO KATEUBUVTIKO Yyla TN OUA\OYN Kat
Karaypapn Twv AXwV.

2xnua 4.4.1. Mn enayyeAuatikn Bwreokduepa
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TexvIKA XapaKkTnELoTIKA

Tpogodoaia
Zgotnpa gyypagrg
EIKOVWV

Zyotnpa eyypagrig
nxwv

Tumog Kaoérag
Tayurmnra Taviag

CAMERA
dakoi
Zkémeutpo EVF
Eikéva

"Hyoq

Bdapog

Alaotdoeig

:DC96V  87W

: olomua ehelkoeldolqg avixveuong pe 4
neplotpePOUeveg kepahég oto PAL

:Movopwvikd YpauuKd ouotnua eyypadrig Hxwy.

: VHS-C (COMPACT pe eUpog 12,7mm)

: 23,39mm/sec Xpdvog eyypaprg/avanapaywyng
30Min pe kao€ta EC30

: 1CCD, otdvtap ¢wtiopdg 1400 Lux, eEAAXIOTOG
anartoUpevog GwTiondg 10Lux .

: F 1,2 (9-54mm) pe autduam eotiaon kat
autépato éAeyxo dlappdyuarog. Pakoi ZOOM 6-
1 e duvarémmra MACRO.

: HAektpoviké okdreutpo 2/3

: Me 4 kepalég meploTpePopeveg, 1 KePAA
TAApoug dlaypapng kat e €€odo 1Vp-p ota 75Q.

: 1 kepaN] Txou pe €Eodo-8db ota 600 Q un
LOOCTABOOUEVN.

: 1,3Kgr pe m pnarapia

: 124 (W) X 140 (H) X328 (D) mm

JVC
CAMCORDER

Zxnua 4.4.2.

Yndpxouv dUo duvatég ouvdEaelq TNG PIVTEOKAUEQAG e €va TNAEOTTIIKO
O&K.
210 iow pépog ™G Pvteokduepag urdpxouv duo unodoxeég RCA (uia ya to
onua Bivteo kat pia yia tov rxo) kabwg kat pia urtodoy Hikpdtepn , n) orola kat
napéxel DC tdom. Zuvd€oupe TIG UMODOXEG AUTEG ME TOUG QVTIOTOLXOUG
aKpodéKTEG TOU Tpooappoyéa (adaptor) SBC5411 , o omoiog eivatl évag
Slapoppwm|qg. 'ETol o dlapoppwtig mnaipvel and v KApepa TG TANpopopieg
elkévag kat rixou , kaBwg kat mv DC tpogodooia yia va SoulEYeL Kal TIG
OlaUOPPUWVEL OTO KavAAL 36.

4.4.2 Ta
TEXVIKA
XapPaKTNPI-
OTIKA TOU
Camcorder
VKR 6843

4.4.3
2Uvdeon Tou
Camcorder
HE TnAeo-
TITIKO 3€KTN
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l. Z0vdeon Video - RF

| 7

1 i

1 -
2YZTHMA -H':
PAL B/G

EMINOIEAZ TV VIDEO
TV: ZYNAEZH RF ZE T/O AEKTH MEZQ AIAMOP®QTH
VIDEO: ZYNAEZH A/ ZE T/O AEKTH

2XNua 4.4.3.1 2uvdeon ¢ kKauepag ue to déktn e ) uéBodo Video-RF

H étodog tou avtdrropa-dlapoppwt) a eival orjua RF oto 360 kavdAL
Suvdéoupe v €E000 Tou JlapopPwm] kKat Tov T/O Jéktn pe KoAwdo
OMOoaEWVIKG 75Q kal CUVTOVICOUE TO OEKTT OTO 360 KAVAAL.

EvepyoroloUpe v BIVTEOKAUEPA Kal €XOULE TIG TIANPOPOPIES elkdvag Kat
1XOU 0N TAESPAOT]| MG,

Il. Z0vdeon AV 1 EUROSCART

Inpeiwon: Ma aum) T ouvdeon anapalnm mnpolndédeon eival va
dlaBgtel o déktng unodoxri EUROSCART 6nAuKn.

BY2ZMA ZYNAEZHZ
EIKONAZ

BYEMA SYNAESHSE HXOY T i

2xriua 4.4.3.2 2uvoeon me kduepag ue T/O déxktn ue  uébodo AV
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E3w xpnotuoroloupe KaAWdLo , Ttou ot pia dkpn €xel Buopara apoevikd RCA
yla myv eidva Kat Tov X0 kat oty dMn dkpn €xel ouvdempa EUROSCART.
>uvdgoupe ta apoevikd Buouata RCA otig avtiotoieg unodoxeg RCA g
Bteokduepag e ™ Boribela Twv XpwdTwv (apoevikwv-BnAukwy RCA) kat tov
ouvdempa EUROSCART omv avtioton urodoxr) EUROSCART tou T/O
OEKTN.

ErmAéyoupe to mpdyppaupa AV 1) O tou T/O 3éktn, evepyoroloUpe )
Bvteokduepa Kal £XOUNE TIG TIANPOPOPIES elkOvAg kal rixou ot TMAedpaon
jag.

1. loooTdBpion Tou Asukou (White Balance). 4.4.4 Baol Keg
H puBon aut) eival anapattym yia T owot] avAAuon KAl Eyypaen Twv pu0|_||'0'3|q
PUOKWV XPWHGTWY. o , Aerroupyiac.
H Bwrteokduepa €xel €va Olakormm OUo B€ocwv yla T pUBUon g
l000TABIONG Tou AeukoU. 2T pia 6€on AUTO n pUBLIoM TG LoooTABIoNG
yivetal autduaTta Kal CUveEXWS Yla OToleodNToTE CUVONKEG OKOTIEUONG.
Zmv dAAn B€on MANUAL yivetal xelipokivipm pUBion g 1.oootdbuong
ToU AeukoU. Mpog ToUTo XENOLOTOLOUIE TO KATAKL TWV PAKWV. AUTS OTO
MEoa UEPOG €xel pia Aeukr erupdvela. OETOUE TO KamdKl OTO PaKo,
yupiCoupe 1O dlakdTm eroyrq oooTdbuong om 6€on MANUAL kau
nardue 1o uroutdv, "T" Tou ZOOM TapaKoAoOUBWVTAG OTO OKOTIEUTPO
(View-finder) mv ewdva va yivetal andAuta Aeukn. Kpatdpe nampuévo To
Hroutdv "T" yia eploodtepo and 1 sec Kat epAcoV 1) ElkOVA OTO OKOTIEUTPO
elval artéAuta Aeukr , TTe €xel yivel .oooTdBom Tou AsukoU.

2. Eoriaon (Focus)

H pubuon g eotiaong yivetal eite autduara eite xewpokivta pe m
BonBela evég dlakdrtm duo Béoewv (Auto focus - Manual focus).

Ma ™ xewpokivnm pUBuion TG €0TiaoNG TWV PAKWY, ETNEYOUE HE TN
BoriPela Tou ZOOM TO aQvTKE(UEVO KAl TO €UPOG Tou. AkoAouBwg
puBpiCoupe e To £0TIOKO dAKTUADL (Focus Ring) v eotiakn arndotaon ,
(WOTE TO EMMAEYUEVO AVTIKE(UEVO Va eppavileTal 0To oKATEUTPO KaBapod.

3. Aeiroupyia MACRO

APKETEG BIVTEOKAUEQPEG €XOUV TNV duvatdTTa KAAUWNG TIOAU [IKPWV
avtikeluévav and piker ardotaon. H dladikaoia okdreuong and eAdxiom
andéotaon Hkpwv aviikelpgvwv Aéyetat MACRO.
O pakég NG kApepag Tibetal oe kardoraon MACRO eite e kAol HOYAS ,
Tou Bpioketal oto e0TIaKO SAKTUAIDL, eite e To MATUA Tou [routdy "W
Tou ZOOM. AgoU yivel n eruhoyr g Béong MACRO akohoubwg pubuiletal
n eotiaon eite autdpata eite Xelpokivia.

4. Aerroupyia anékpuyng eikévag-epgaviong eikdvag (Fade in - Fade out).
H Aertoupyia Fade in xpnoyoroletral ot dtadikaoia €vapéng kataypagrq
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EKOVWV.

Kpatwvtag nampuévo 1o Fade in n ewdva eivat padpn (ondte ekel propolv
va TornoBemOBouv e MOVIAY TiTAO) kAl TPOOJEUTIKA eupavileTal to
ETAEYMUEVO QVTIKEIEVO.

FADE IN >

2xnua 4.4.4.1 H Aettoupyia Fade in

H Aettoupyia Tou Fade out AapBdvel xwpa oto TEAOG TG KaTaypaPnig
ewévwv. Mardue To proutdév Face Out kal To kpatdpe mamuévo , €wg GTou

rv 6 7 ’
I l I‘.. lII ‘
I |'III .-I:I

AN )

FADE OUT

A

2xnua 4.4.4.2 H Asttoupyia Fade Out

Taydrnra diappayparog (High Speed Shutter)

5 Avagépetal oy Taxdmra e v oroia avoryokAsivel To didppayua g
KAPEPAG YIa VA ETUTPEYEL TNV €(000 (TOCOTIKA KL XPOVIKA) TOU PWTOG.
H kdA\uyn eldvwv oTaTikwy yivetal he pikpr TaxutTta SlappAaypatos, eve
N KAAUYN KIVOUUEVWY e TaXUTNTA QVTIKEWWEVWY (MTOd0oPaIpIKOg aywvag)
yivetal e uPnAn Taxutta SlapPAyHaTog.
Mia kavovikr) Ty} taxumrag eival 1/50sec , evw pia ugnify Taximta
dlappdyuarog uropei va eival 1/4000sec.
H Bwteokduepa dlabgtel €va proutov e Tnv €vdelgn "High speed shutter”
TO oroio kdBe popd mou Tatiéral , AANAZeL TV TaxUTnTa Tou dlapEdyUaTog
Brjua rpog Bripa kat n orola epgaviletal oTo oKATEUTPO.

1/50 sec
1/20 sec
1/250 sec
1/500 sec
1/1000 sec
1/2000 sec
1/4000 sec
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6. PuBuion andéoraong - Ba6oug avrikeiyévou ZOOM.

O1 Bivteokdpuepeg dlaBgtouv €va SIm\é Uroutdv e Tig evdel&elg "T" kat "W
TIoU oUVIBwG BPIOKETAL OV KOPUPT] TNG CUOKEUNG KAl TTIOU EAEYXETAL LIE
dU0 BAKTUAQ TOU XePLOU TIOU Kpatouv Ty kAuepa.

Me to mémmua tou TAriktpou "T" evepyortololpe v dadikacia ZOOM IN
KOTA TNV oroia To avTIKe{ueVo €pXETAL TIOAU KOVTA.

Me o mdmpua Tou Mnktpou "W" evepyoroloupe v dtadikacia ZOOM OUT
KaTd TNV oroia To AVTIKEEVO AMOUaKPUVETAL.

» ZOOM IN

ZOOM OUT <

2xnua 4.4.4.3 H Asttoupyia ZOOM IN kat ZOOM OUT
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