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MPOAOTIOX

H ouvreAoUpevn arjuepa eTavaoTacn OTIS TEXVOAOYIES TTANPOQYOPIKIAS Kai ETTIKOIVWVIWYV
Exel aAAdéel pidikd 1O 0IKOVOUIKG KAl KOIVWVIKO TTAdioIo o€ maykoéouio emimedo. Exouv nén
apxioel va diagaivovral Ta amoTeAéouara OToUS XWPOUS TNG TExVoAoyiag, aAAd kai oToug
TOUEIC TWV UETAQPOPWY, TOU EUTTOPIOU, TNS vauTiAiag, Tou ToupioloU, TN EKTTAIOEUONS, TNS
Brounxaviag, Twv TpamedWy Kai TN arragxoAnang.

H texvoAoyia twv emkoivwviwy xel dnuioupynael ammé povn mg uia Biounxavia mou
ouvexwg dieupuveral. Or ETIKOIVWVIES eTTNPEGJOUV TTAEOV Gueaa orroiadnTore aAAn Bioun-
xavia n eutropikd kAado, auédvovrag tnv mapaywyikOTNTa Kai xaunAwvovrag 1o KOOToG.
lMépav NG OIKOVOUIKNS TTAEUPAS, ONUAVTIKOTEPES Eival OI ETTEPXOUEVES aAAayéS oTnv av-
BpwWITIVN ETTIKOIVWVIA, OTOUS TPOTTOUS £pyaaiag, diaBiwang Kai EKTTaideuanG.

SHIEPQ, EKATOLUPIA XPNOTES OE TTEPITaOTEPES amd 100 xwpes xpnoiuorroiouy a Oi-
KTUa yIa NAEKTPOVIKG Tayxudpolesio, yia tnv avalitnon kai avraiiayn mAnpogopiwv, cav
MIVAKES QVAKOIVWOEWYV Kal auintioswyv K.AT. O apiBud¢ rwv ouvdpountwv auvéaverai me-
p1oodTepo ard 10% kaBe urva. H raxdtnra e tnv omoia «Kivouvral» ol TTANPOYOPIES EXEl
eAartwBei amd unveg, eBOOUAGOES Kal UEPES, O OeUTEPOAETTTA Kai OEKATa OEUTEPOAETTTOU.
Q¢ amoréAsaua, 0 XWPOS Kal 0 XPOVOS aav TTAPAUETPO! ETTIKOIVWVIAS EXOUV EKLINOEVIOTEL.
H paybaia avénon tn¢ moaoérntag kar EEAmAwang KGOe eidoug TAnpogopiag éxer Eemepaacer
auTtnv TMou ETTEQPEPE N TutToypagia 1o 150 aiwva. Av urroBéoouue 611 n mAnpogopia Lpi-
OKETal OTO EMTIKEVTPO Wiag véag oikovouiag - karl 1o avrioroixo énAadr tou perdAAou mmou
Beueliwoe tn Biounxavikn moxn -, 101 KaraAaBaivouue OTI Ta XAPAKTNPIOTIKA TNS VEAS
Kolvwviag amréyxouv oAU arré 1a avrioToixa 1nNg maAaids Tou TTPOKEITal va avTIKaTaoTabel.

Ev 6wer Aoimmév SAwv Twv mapamdvw Sedouévwy arrd kai Twv diagaivépuevwy eEeAiée-
WV Kal TTPOOTITIKWY, KPivouue OTI gival avaykaia n mapoxn oTo uabnt) rwv Bacikwy yvw-
gEwv yUpw arro TIS ETTIKOIVWVIES Kai Ta OikTua emikoivwyviag, Ta diktua dnAadn ue Ta ormoia
ouvreAgital n uerapopd mAnpoopiag amré éva onpeio o€ orolodNTToTE dAAO.

To BiBAio amoteAei ia ouvoTTTIK TTpayudTeuon Twv BACIKWVY EVVOIWV Kal EQAPLOYWY
TWV ETMIKOIVWVIWVY Kal TwV OIKTUWV ETTIKOIVWVIAg. ZKoTTog eivai n €€oikeiwan Tou uabntn ue
Béuara mmou Ba gival oAoéva Kai 1o ETTIKAIPA OTNV KOIVwVid, TToU OUVEXWS eEeAioaeTal kai
Biwver o pabnric otnv kabnuepiviy Tou gumeipia. To BiBAio eivar karaveunuévo o€ evvéa
KepaAaia.

210 10 KEPGAaio divovrai ol avaykaies Bacikés Evvoieg PUOIKAS (NAEKTPIKG pedua, vaA-
Aaoodueva peyédn, ouxvornra, TaxuTnTa Kai YAKog KUUQATOS) TTOU amraitouvial OTiS TNAETTI-
KOIVWVIEG.

270 20 Ke@pdAaio diveral, péoa arrd LA IGTOPIKN TTPOCEYYIaN, N eEEAIEN Twv TNAETTIKOIVW-
VIWV Kal EI0GyovTal o1 éVVoIeS TOU puBLOoU UETABOONC, TNS LETAYWYAS Kal TNS TTOAUTTAEEIaG.

2710 30 KepaAaio epiypdpovral o BACIKES KATNYopies UEowV peTadoons (evaupuara,
aoUppuara, omTIKWY IVWV), WOTE va yVwpilel o pabntig Tig eMOOOEIS KAl TA TTAEOVEKTHUATA
TOUS Kal va gival o€ 6éan va kavel aOykpian Kai emAoyn LUETaél uéowv PETAdOoONS yia Ka-
ToIa £Qaployn.

270 40 KeQPAAaio TTEPIYPAPOVTAI OI KUPIOTEPES TEXVOAOYIES OUOTNUATWY ETTIKOIVWVIWY
(oAokAnpwuéva KUKAwpara, UIKPOKUUATIKES OIQTAEEIS, OTTTIKES TTNYES KAl PUWTOOEKTES, OTTTI-
KOI EVIOYUTEC, OTTTIKONAEKTPOVIKES OIATAEEIC).

210 50 KepaAaio divovrai o1 BacikéS Evvoies TNS Bewpiag TAnpogopiag kai o1 Adyor Kai or
TEXVIKES UETATPOTTAS AVAAOYIKWY OnUAaTwy o€ wnelaka. MNapouoialovral ta TAEOVEKTAATA
TWV WNQIaKWV GUTTNUATWYV Kai ol Baaikoi Tpd1To1 KwoIKoTToinang, diaudépewaong, ToAuTTAE-
éiag kar moAAamAng mpooBaong ora dikTua.



270 60 KeaAaio TapouaIGlovTal 0 KUPIOTEPES TEPUATIKES OIATAEEIS ETTIKOIVWVIWV (TNAE-
Qwvo, TNAg6paan, SiamodiauoPPwWTES (modem), NAEKTPOVIKOI UTTOAOYIOTEG).

2T0 70 KEQAAaio TTEPIYPAQETAlI N UETaywyn (Kévipa peraywyns) kai n dpouoAdynon
(TpwrokoAAa, apiBuoddTHON, 6POLOASYNON) OTA TNAETTIKOIVWVIAKA SiKTUA.

270 80 KedAalo Tapouaialovral o ACUPUATES ETTIKOIVWVIES, Ta SIKTUQ KIVNTAS THAEQW-
viag kal Ta 6opu@opIKd SiKTua.

270 90 KepdaAaio TepIypda@ovral ol BACIKES UTTNPETIES (QwVNG, OEGOUEVWYV KAl EIKOVAS),
o1 UTTNPETieS OIadIKTUOU Kai 1 TEXVOAOYIKH OUYKAION TwV UETWV Kal TWV UTTNPETIWV.

Mepikd Béuara mou mepiéxovrar ato BiAio eTekTeivovTal, WOTE va armoteAéoouv onueio
agpetnpiac yia mepairépw oulntnon. Ta Béuara autd emonuaivovral aro LiBAio o€ mAaioio
HE EYXPWHO QOVTO Kal OEV QTTOTEAOUV UTTOXPEWTIKN OIOQKTEQ UAN.

AigBavoéuaarte Tnv avdykn va euxapioTHOOUUE OAOUS TOUC KPITEC Kal 10IaiTEQLA TOV K.
©. 2pnkdmouAo, arrd TNV EMTPOTTH KPIONGS, yia TIC TTOAU XPNOIUES Kal 10IQITEPA EUCTOXES
maparnprioeis Tou. Oa B6éAaue emmiong va suxapiorrioouue Tov K. A. XapakAid kai Tov K. E.
Xaviwrn rou Mouaegiou ThAemikoivwviwy tou OTE, ol orroiol euyevikd uag dieukGAuvav oTn
pwroypdaeion Kai uag Edwaoav TTOAUTIUES TTANPOYOPIES.

TéAog, Ba BéAaue va tovioouue Om n ouyypaen kai n ékOoan evog véou OIOQKTIKOU
BiBAiou givai o mpwro BrAua yia uia cuvexn BeAtiwan Tou, n omoia 6a TTEOKUWEI LIE TIC TTA-
PATNPANOEIS TWV JIGACTKOVTWVY Kal TWV LabnTwyv.
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KepdAaio

XpAaiyeg €vvoleg
Duaiknig

1.1 HAEKTPIZMOZX - HAEKTPIKA MEIFEOH

HAeKTPIOUOG €ival N 1IB16TNTA TTOU ATTOKTOUV
MEPIKA UAIKG, émreita ammd 1pIfr, va €AKouv
MIKPG eha@pd avTikeipeva. MNpwrtor o1 Twveg
€€l aiwveg m.X. diatrioTwoav 6Tl TO yVwoTo
KEXPIUTTAPI TO OTToi0 TOTE ovopaldTav «RAE-
KTPOV» £ixe auTh TNV 1816TNTA.

2Aupepa gival yvwoTd TTOAAG TéTOlO UAIKA
OTTWG Ta TTAAOTIKA, TO VAUAOV, TO YUQAi Ka-
BWwg kai GAAa, Ta oTToia £TTEITA ATTO TPIWIUO WE
UQaoua EAKOUV UIKPA XapTAKIA. AUTA Ta UAIKG
OVOUAZoVTal HOVWTEG KAl WG YVWOTOV deV
ETTITPETTOUV T PJETAKIVNON QOPTIWV Péoa atrd
QuTd. ° Mpwtévio

AVTiBET 01 aywyoi, 6TTWG 0 XPUTHS, TO O Hhextpovio
aAoupivio, T0 BaAaCcGCIvVO vePO K.ATT., ETTITPE-

TTIOUV TN PETAKIVNON QOPTIWV OTO ECWTEPIKO  syrua. 117 I0uuVa e TO HOVTEAO
TOUG. Tou MTTOp Ta APVNTIKA NAEKTPOVIO TTEPI-
Ol MO CUVNBITUEVO! aYWYOi TOU NAEKTpI-  CTPEPOVIAN YUPW aT6 Tov Bemiké TupR-
L, , i , va. To nhekTpdvio £xel oprio -1,6 - 10-°
ouoU eival Ta PETAMA. Ta PETAANG TIEPIEXOUWY ¢ To verpovio ivar ouBéTepo eviy To
OTO £0WTEPIKO TOUG' EAEVOEPA NAEKTPOVIA,  TpwTéVIo £Xel PopTio +1,6 - 10 C.

" Mepikég popég Ta eAcUBspa nAekTpdvIa ASyw NS peydAng raxdrntag roug utropei va Bpe-
Bouv £éw ammd 1o UETaAAO yia UIKPO XPOoVIKO diaoTnia.
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TA OTTOIa KIVOUVTAI AVANECT OTA ATOUO TOU PETAANOU PE PeEYAAEG TaxuTnTeg. H
Kivnor Toug PoIAdel ApKETA PE TNV ATAKTN KivNon TWV JOPiwV VOGS agpiou.

HAekT1pIkO medio ka1 Svvauiko

Av €va BeTIkO QopTio q JE TTOAU pIKPO Bapog Bpebei avaueoa ae dUO QOPTIGHE-
VEG TTAAKEG, OTTWG AUTEG TOU axfuaTtog 1.1.2, 161e Ba aoknBei TTavw Tou dUvaun
F. H d0vapn auth epgavicetal, 36T TO QopPTio aTTwOEeiTal atrd Tn BeTIKA TTAGKA Kal
ENKETAI ATTO TNV APVNTIKI. Z€ OTTOIOBNTIOTE ONWEIO avaueoa oTIG dUO TTAGKEG Kal
va ToTT00£TNOEI TO YPOopTio g, Ba ackeital TTévw Tou N idia duvapn F.

AuTS onuaivel 6Tl 0TO XWPO AVAPESA OTIG POPTIOPEVEG TTAAKEG UTTAPXEI NAE-
KTPIKO Tedio E. O opioudg Tou nAekTpikoU TTEdiou diveTal atrd Tn oxEan:

E:gﬁF:Eq (1.1.1)

Av 10 QopTio a@ebei eAeUBepO, Ba peTakivnOei atrd To onueio A TnG BeTIKAG (+)
TAGKAG 0To onpeio B Tng apvnTikAg (-), o1 otroieg atréxouv amméaTtaon d. To épyo
W,z TnG dUvapung Ba divetal atro Tn oxéon:

W,,=F-d=E-q-d (1.1.2)

To épyo emmopévwg TnG duvaung egaptdral ammd 1o edio (E), ammd Tnv amméoTacn
(d) kau a6 10 Poprio (q). Av dlaipeBei To £pyo pE To PopTio, o Adyog W, ./q TTou TTpo-
KUTITEl €€aPTATAN POVO aTTO TO TTEdIO KAI TNV aTTOOTACN KOl OVOUACeTal NAEKTPI-
KN Taon N diaopa duvauikou, n oTToia
OupBoAiCeTal ye V kai HETPIETAN € BOAT (V).

H nAekTpikry Tdon Tng TNYAS (MTTaTapia)
gival n dla@opd duvapikoU oTa GKPa Tou
aywyou AB. Eival etmiong n aitia 1ou Kivei
Ta QOPTid, OTTWG OTO KUKAWUA TOU OXNUa-
106 1.1.3. O1 nAekTpIKEG TTNYEG PTTOPOUV VA
dlatnpolv ota dkpa Toug oTaBepr diagopd
OUVAMIKOU ME TNV oTroia TPoPodOTOUV Ku-
KAWpaTa pe NAEKTPIKA evépyela. H nAeKTPIKN
evépyela oto oxnpa 1.1.3 1couTal Ye 1o €pyo
W,; Tng dUvapng TTou PETOKIVEI TO QOPTIO q.
H nAekTpIKA evépyela TNG TTNYAG TTPOEPXETAI
Zyipa. 1.1.2 ‘Eva goptio g avaueoa e ATTO TNV ATTOONKEUPEVN XNUIKN EVEPYEIQ OTO
6uo TAAKeG Trou améxouv améatacn d - egirenikG TNG. H HOVASA TNG EVEPYEIAC Kal
K eVl OPTIOLEVES LE GVTIBETE $Op- Tou épyou gival To T¢GouA (J) kai n povada

Tia. H diaragn autr) ovopddetai eTTiredog
TUKVWTAG. Tou @oprTiou gival To KouAouTr (C).
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Emouévwg, diagopd duvauikoU A Taon PeTagu
duo onueiwv A kal B ovopddletal To TTnAiKo Tou €p-
YOU TnG PETAKiVvNONG evog @opTiou atrd 10 A 010 B q
TPOG TO POpTIO. |

V:

AB

—we _ =~ T _Ed| (113

HAeKTPIKO psvua

3 ) } i Zynpa. 1.1.3 ‘Eva @oprtio q pe-
Av Ta GKpa evog aywyoU ouvdeBoUV Ot NAEKTPI-  roveitan LEGQ QT TOV ayWYo

Kl TNy upe oTabepry dla@opd duvauikou, TOTE OTa  AB mapdyoviag épyo W. H nhe-
NAEKTPIKG POPTIQ GTO ECWTEPIKS TOU Ba GOKeiTal N dU-  KTPIKA TNYA (pTraTapia) apéxel
. , p . . QUTAV TNV EVEPYEIQ.

vapn Tou nAekTpikou TTediou TnG TTNYRG. H duvapn auTn

Ba TTpokaAEoEl TNV KATEUBUVOUEVN Kal GUVEXH Kivnon TwV NAEKTPIKWY @opTiwyv. H
METOKIVNON QUTH TWV QOPTILWV BNUIOUPYEI TO NAEKTPIKG peUpa. ZTa PETAANG Ta QopTia
TTOU PETAKIVOUVTQI €ival Ta apvnTIKA NAEKTPOVIa. [a Adyoug I0TOPIKOUG EXEI ETTIKPATN-
O£l WG POPA TOU NAEKTPIKOU pEUMATOG Va Bewpeital n Kivan Tou BeTikoU gopTiou. H Ki-
vnNon Twv NAEKTPoviwv gival avTiBeTn atré Tn @opd Tou PeUPATOG. To NAEKTPIKG peUa
ouvrnBwg cupPoAileTal pe To | Kal EkPPAdel To NAEKTPIKG @opTio (q) TTou dlappéel Evav
aywyo, ava povdada xpdévou (t). XpnoioTrolwvTag Ta Trapatrdvw oUuBoAa Ba £XoupE:

-4
t

(1.1.4)

H povdda tou pedpatog gival 1o Autrép (A) Kal Tou XpOvou To BEUTEPOAETTTO
(s). MoAAéG popég To pelpa petpiétal oe mA=102 A=0.001A.

HAskT1pIKA avTioTaon

Av oTa AKpa VOGS aywyou ouvdeBei pia NAEKTPIKA TTNYH, TOTE TO QOPTIO (NAEKTPO-
via) Ba apxioel va Kiveital Kal 0 aywyog Ba diappéetal atrd peupa |. Kabwg Ta nAe-
KTPOVIO TTEPVOUV aTTd TOV aywyod ouvavtouv dUoKOoAieg Adyw TNG oUYKPOUGHG TOUG
ME Ta dropa Tou aywyou. AuTA n SuokoAia opileTal WG NAEKTPIKA avTioTaoT), GU-
BoAiCetan pe R kai petpiEtal oe Qu. H axéon mou cuvdéel Ty TACON Kal TNV avTioTaon
gival o vopog Tou Qu:

) Vv
V=I-RA | =— (1.1.5)
R




12 KEDAAAIO 1

HAsKTPIKH EVEPYEIQ KOI I0XYUS

2¢ évav nAekTpIKG aywyo o oTToioG oTa AKpa Tou £xel Tdon V kal dlappéeTal
atd pelpa lioyuel n oxéon V=I-R (vopog Qu). H 1don V ota dkpa Tou dnuioupyei
OTO EOWTEPIKO TOU éva NAekTPIKS TTEdio E 1O oTT0io £€apTdTal atTd TO0 PAKOG TOU.
Avdueoa ota nAekTpOVIa Kal Ta GTopa Tou aywyou uttdpyel aAAnAeTTidpaon kai n
evépyela Tou NAeKTpIKOU TTediou, N oTToia TTPOEPXETAI ATTO TNV TTNYA, METaBIBAleTal
atrd Ta NAEKTPOVIO OTOV aywyol. AuTO €xEl WG CUVETTEID: O) Ta NAEKTPOVIA KIVOU-
vTal Je aTabepr] péon TaxutnTta Kai B) o aywyog Bepuaiveral.

H Bépuavon Twv aywywv ol otroiol dlappéovTal ammd peUpda oVoudAdeTal pai-
vépevo T{douA (Joule). Ard Tn oxéon (1.1.3) n nAekTpIKn evépyeia givar: W=V-q.
ZUPQWVa PE TOV OPIoHO, NAEKTPIKA 10XUG €ival N NAEKTPIKA EVEPYEIQ TTOU PETA-
BiBaleTan ava povada xpoévou. H nAekTpikn 10x0G auuoAideTal pe P kai peTpiéral
oe Bat (Watt, W). O opiopdg yiveTau:

WV
p:_:_q:v-|:(|-R)-|:|2-R (1.1.6)
t t

1.2 MATNHTIKO MNMEAIO - EMATQIH

‘Evag payvATnG dnUIoupyEi oTo XWPOo yUupw Tou
payvnTiké medio B (oxnua 1.2.1). To medio
auTto avixveUeTal Je TN YayvnTikA BeAdva, n oTroia
gival Kal auTA payvATNG Pe TToAU pikpr péda. H pa-
yvnTiKA BeAdva utropei va avixveuel 1o medio Kal
va TTPOCavaToAieTal OTNV KATEUBUVON TOU Payvn-
TIKOU TTediou KaBWg TTEPIOTPEPETAI YUPW aTTO TOV
agovd ng¢.

O payvATng dev gival n yoévn TTNYA HayvNTIKWV
TTediwv. ZuvdEovTag évav aywyo O€ JIa NAEKTPIKN
TTNyn Kal TTANCIAJovTAag Tov O€ PayvnTik BeAdva
auTr atrokAivel. AUTO To aTToTEAEOA BEix Vel OTI Kal
0 aywyo¢ mou SdiappéeTal amdé pevya ma-
payel payvnriko nedio. To mreipapa autd éyive

. o amd Tov ‘EpoTevt (Oersted) kal €0eige 0TI Ta NAe-
fgg’(f)"z;f‘;Vgosﬂga’(ggﬁ:sfi KTPIKG KaI T UAyVNTIKG QAIVOUEVA Dev €ival evTe-
yiA™. O ypappéc ovopdloviar  AWG AVELAPTNTA PETAGU TOUG.

SUVaIKES YPAUHES Kal aXnpaTido- O1 ypaupég Tou payvnTikoU TTediou TTou Trapd-

VTOI € TOV TIPOOAVATONOUS PV vyt rrtd Ta pIvioaTa OISAPOU Seixvouv T Si-

OMATWVY OI18RPOoU. , , Ly .
€UBuvaon Tou Trediou. ZTa onuEia OTTOU Ol YPAUMES
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gival TTUKVEG deixvouv OTI To TTEdio gival 1I0XUpo. To
Tnvio (oxAua 1.2.3) dnuioupyei 0TO ECWTEPIKO TOU
o1a0epd payvnTIKG TTEdIO.

2TOV XWPO €W aTTd TO TTNVIO 01 SUVANIKES YPA-
MEG, o1 oTToieg eixvouv To TTEdIO, MOIACOUV PE AUTEG
TOU €UBUYpaUOU (paBpPOPOPPOU) HayVTH.

Av OTO €CWTEPIKO TOU TTnVviou TOTTOBETNOEI KU-
AIVOPIKOG OI10EPEVIOG TTUPHVAG, TO MAyVNTIKO TTEdio
yivetanl pepikég XINAdeG popég TTI0 Io0XUPO. H payvi-
TION AUTA Tou OIEPEVIOU TTUPKVA Eival TTPOCWPIVI.
Alapkei 600 xpoévo 1O TINnVvio diappéeTal ammd nAe-
KTPIKO peUpa. AuTh n 1816TNTa Tou OIOAPOU XpPNol-
MOTTOIEITAI OTNV KOTACOKEUH NAEKTPOHAYVNTWYV.

MeTd 1OV 'EpOTEVT, O OTTOI0G TTPWTOG £O€ICE OTI
TO NAEKTPIKO pelpa TTapdyel JayvnTiko TTedio,
o ®dapavrain (Faraday) kardgepe va Tapa-
yayel pedpa atd 1o gayvnTiko mmedio. Kavovtag
TTEIPAuATa PE TNVia KAl JayvrTeg dIATToTWOE
OTI, av To payvnTiko Tedio gival oTabBepd oTO
EOWTEPIKO TOU TTNViou, Kavéva peupa dev TTa-
payetal. Otav 6pwg HeTaBaAAeTral To pa-
YVNTIKO TIESio OTO ECWTEPIKO EVOG TIN-
viou, TOTE MAPAYETAI NAEKTPIKO PEUHA
HOVOo yia 600 XpOvo BlapkKeEi n peTa-

13

Zynpa. 1.2.2  To YayvnTIKO Te-
dio evog eubBuypappou aywyou o
oTToiog dlappéeTal aTTd PeUaA Ei-
Val OPOKEVTPOI KUKAOL.

Zynpa. 1.2.3 To mmvio étav diappéetal
aTTé peUa ONUIOUPYEi YUpW TOU Payvn-

BoAn. AuTOG cival 0 VOUOG TNG EMAYWYNG  Tik6 Tedio.

f o vouog Tou ®dpavtain. To payvnTiko TTedio

au&dvel oTo eowTePIKG TOU TTnviou, av évag payvATng TTANCIAZEl TTPOG TO TTnvio
(oxAua 1.2.5). To idlo cupPaivel av 0 yayviTnG gival akivnTog KAl JETATOTTICETAI TO
TTnVvio. Kai oTIg U0 TTEPITITWOEIG TO TTNVIO BIAPPEETAI ATTO EMAYWYIKO PEUHA.

1.3 ENAAAAZZOMENO
PEYMA

Otav 1a nAekTpdvia pEouv oTaBepd
TTPOG Wia KaTeUBuvon o€ éva KUKAwUa
KOl TO peUpa €xel aTabepr| Tiun, TOTE OAQ
Ta NAEKTPIKA PEYEDN, OTTwGg n Tdon Kai

n 1o0xUg, eival otoBepd. To pelua autd  Zxrpa. 1.2.4 O nAekTpOpAYVATNG aTToTeAEITaN

ovoudletal auvexéc pevua (DC, Direct
Current). Av 10 pelpa dev €xel oTaBepn

a1ré CWANVOEIBEG TTNVIo PE PeYAAo aplBud oTTel-
pWV Kal atré gidnpo ToTToBETNUEVO OTO ECWTE-
pIKO TOU TTNviou.
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TIUR, ovoualetal peraBaiAoue-
vo peuua. ‘Eva pedpa TTou péel
| <1:- TIPWTA TTPOG TN Mia KaTeuBuvon
S N KOl KOTOTTIV TTPOG TNV avTiBeTn
ovopadeTal evaAdaooduevo peu-

Zynfpa. 12.5 Tia 600 pa (AC, Alternative Current).

Y(EI @RS N O mo ouvnBiouévog TPOTTOG

Tal, TO TINVio dloppPEETal A ,

amé pedua, To OTIoio Tapaywyng  evahAaooopevng
ovopdadeTal peUpa ETAYWYRG. AV 0 JayVATNG QVTi va Tdong TTPAYMATOTIOIEITAI PUE TNV
UETATOTTICETAN TTEPIOTPEPOTAV APKETA YPIyOopa, TOTE O Kivnon €vOg TInviou Kovtd o€

AOTITAPOG OTO OXAKA Ba dvaBe ouveXWG. éva UGYV(]TV]

Av TO TTNVIO TTEPIOTPEPETAI HECA O€ JAYVNTIKO TTEDIO, TOTE CUPPWVA HUE TO VOUO
TNG ETTAYWYNG TTAPAYETAI OTA AKPA Tou evaAhacaoduevn Taon. Mia avTtiotaon ouv-
Ocuévn oT1o TTNVio Ba dlappéeTal atrd evAANACOOUEVO PEUNA. TNV TTEPITITWON
TTOU TO TTNVIO TTEPIOTPEPETAI OPAAG (e OTABEPN ywviakr TaxuTtnTta), n Tdon Ba
peTaBaAAeTal KAOe oTIYuA appovikd (A nuITovoeidwg), 6TTwg oto oxAua 1.3.1.

JuyvoTnTa Kal mEPiodog

To evaAhaooduevo peupa alNdlel ouvexwg kateuBbuvon. Eival duvartdv va
dnuioupynBei evaANaooduevo peupa TTou aAAGCEl TNV KATEUBUVAT) Tou XIAIGOEG,
AKOMN Kal SICEKATOUUUPIA, QOPES TO DEUTEPOAETTTO.

+V (volt) Téon Na va perpnBolv Ta

XOPOKTNPIOTIKG TNG €VAA-
I ) Bl _” Aaoodpevng Tdong, Xpnol-
/\ HOTIOIEITAl O TTAAHOYPAPOC
0.01 002 003 004 ts) (ZxApa 1.3.2). H 0B6vn Tou
: : TTaAJoypd@ou  aTTeEIKOVilEl
\/ \/ TNV Tdon o€ oxéon MPE TO
350 |- Xpovo. Mia Tdon TTou pETA-
106 KOKAOG——pie———20G KiKAOG—»] BAMETQI OPUOVIKG QaiveTal
-V (volt) oTto oxAua 1.3.1.

H 1don yiag oikiakAg TTa-
Syfpa. 13.1 TPaQIKY TapdoTaon TG evaAAAOOOUEVNG Td- POXNG peupaTog peTaBaAAe-
OEWG PIOG TTAPOXNG NAEKTPIKOU PEUMATOG, OTTWG ATTEIKOVICETAI Tal 1o id1o. H tdo n GVEBGiVEI

oTov TTaApoypd@o. ZTov opIddvTio dfova o Xpdvog PETPATAI O€ TrepiTrou oTa 310 Volt TPOg
OeUTEPOAETTTA. H TAON QUTH TTEPIYPAPETAI KAl ATTO T OXEON

T ia TTOAIKOTNTO (KATEU-
V=310 - nu(100 - 17 - t) nH n (

1 Buvon) Kal PETA TTEQTEI OTO
Hepiodog eivar T= s = 0.02s. UNdEV, KATOTTIV «AVERAIVEI»
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maAl ota 310 Volt 1pog Tnv avtiBetn TToAI-
KOTNTa Kl TTEQPTEI TTAAI 0TO Undév. H aAAayn
TNG TTOAIKOTNTOG CUUBOAICETOI PHE TO ApvNTI-
KO TTpéanuo oto oxnua 1.3.1. O KUKAOG au-
TOG ETTAVOAAUPBAVETAI CUVEXWG.

H didpkeia evog kukhou eivar 1/50 Tou
OeutepoAéTTTou. O Xpdvog autdg ovouddleTal
TePio®0¢ Kal oupBoAieTal ye T. Z€ éva Oeu-
TEPOAETTITO emmavalaupavovtal 50 KUKAol.
AuTh gival n ouxvotnta NG evaAlAaooope- Zyfpa. 1.3.2 O TaAJoypapog aTTEIKOVIfEl
vng Téoewg Kal cupPBoAileTal ye f. H povada  otnv 086vn Tou LeTaBalOpEeveg TAOEIS.
pETpNonNg eival To XEpTG (Hertz, Hz).

‘Eva kilohertz (kHz) eivar 1000 kukAol avda deutepoAetito. 'Eva megahertz
(MHz) eivai éva ekatoppuplo. Av gival yvwaoTh n ouxvoTnTa, PITTOPEi va UTTOAOYI-
oTei N TEPiodog Kal To avTioTpo@o. O1 OXECEIG TTOU GUVOEOUV Tn CUXVOTNTA UE TV
Trepiodo eivai:

T=— ka1 f= (1.3.1)

MAdtos

2€ €va KUKAwMO TToU pEEl oU-
vexéG pelpa Oha Ta peyEdn eival

oTafepd. 10 evaAAaoooOuevo T
pevpa Ta peyEBn petaBaAAovral “’\TOG e EC%Opﬁ?p%ucpn )

KGBe aTIyur KAl PTopolv  va |
£€XOUV OTTOIQONATTIOTE TIUN avAeE- oy 49 e
oa 0g pIa eNAXIOTN Kal Jia PEyI-

oTn. £10 oxnpa 1.3.3 @aivetal pia
EVOAAOOOOUEVN TAON HE WEYIOTN
TIUA Ta +12 Volt kal eAaxioTn Ta
-12 Volt. MNMAd&rog 16d0NG ovoudde-
Tal N KATaképUPN aTTdoTACN ATTO
TN péon €wg T PEyioTn TiuR. Z10 oxnpa 1.3.3 10 TTAGTOG TNG TAong cival 12 Volt.
Tdon atmd KopuPr o€ KopuPr ovouddleTal N ardoTACN ATTO TNV EAAXIOTN £WG TN
MEYIOTN TIPN. ZT0 TTapadeiypa gival 24 Volt. Mevikd 1oxUel n oxéon;:

+V (volt) Téon

-V (volt)

Zynpa. 1.3.3 Napdotacn evaAACTOUEVNG TAOEWS HE
Trepiodo T=1s kal TAdT0G=12 Volt.

TAon

KOPUQH| OE KopUPT} (1.3.2)

TTAGTOG TAONG = 5
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H avtiotaon oro sevaAdaooousvo

Av ouvOeBEi pia TNy evOAAACOOUEVNG TAONG O€ £va OUPHA JE WHIKH avTioTa-
on, 1o cUppa Ba diappéeTal atrd eVAANACOOUEVO pelua. Av To cUpUA £XEI HEYGAO

PR P PR T PR PP VERPRPTPPre
protd
Pkt

ALY, JEPFPRRRTRITI
ittt

Zynpa. 14.1 Kivnon evég TaApoU
oe ehatrpio. To apioTepd Gkpo eival
oT100ep6. OI €IKOVEG QUTEG TTAPONKav
ME KIVnUaToypagikr) ynxavi o€ diado-
XIKEG XPOVIKEG OTIYMEG TTOU OTTEXOUV
XPOVIKG 1/24 deutepdAeTtta. ATid au-
TEG TIG EIKOVEG TTPOKUTITOUV PEPIKA OU-
UTTEPACHOTA OXETIKA PE TNV dIGdoon:
a) O maApog peTadideTal e aTabepn
TayxUTnTa dI0TNPWVTAG TO OXAHA TOU.
B) O1 omeipeg Tou €AaTnpiou Kivou-
VTal KaTakopuea, dnAadr KabeTa aTn
d1eBuvaon diadoong Tou TTOAPOU.

Y) ZUvavTWVTOG TO OTOBEPO apIoTEPS
GKpo 0 TTaAPOG eTTIOTPEPEl, ONAAdH
avakAdTal.

0) O avakAwpevog TTAAPOG €XEl TN
UETOTOTTION TTPOG Ta KATW, dnAadn
€ival avTeaTpapPéVog aAAd pe To idio
oxAMa TpIv atmd TNV avakAaon.

MAKOG 1 MEYAAEG ETTIQPAVEIEG, TOTE, TTAPOAO TTOU
oTa AKPa Tou £QapuoleTal TAan (evaAANaoaOuE-
vn), éva TTOAU HIKPO peupa Ba diappéel To oUp-
pa. To oUppa AGyw Tou OXAPOTOG TOU ENPAVICE
MeyaAUTepn avtioTaon atmmd TNV wuik. H avri-
oTaon auTh ovopdadeTal oUvOeTn avrioraon Kal
epavi¢etal yévo 6tav n 180N f 1o PEUPA PETA-
BaAAovTal. H glvBeTn avriotaon agopd Jovo 1o
eVOAAOOOOUEVO peUNA (A YEVIKA TO PETABAAAS-
MEVO), HETPATOI KOI aUTH) O€ QU Kal TTPETTEN va Oi-
VETQI TTPOCOXNA OTaV YiveTal ava@opd o€ auTrV.

1.4 KYMATA

YTdpxouv apKeTA €idn Kupdtwv oTn Quon.

‘Eva Tapadeiyua gival, otav pixvetal éva XaAiki

o€ pia fpeun PiIkpA Aipvn. 'Eva KukAiké oxipa
ATTAWVETAI TTPOG Ta £EW ATTO TO GNUEIO OTTOU TTE-
@TEl TO XOAiKI. AuTOU TOU €idoug n dIadIdouEVN
diarapaxr ovopdaletal KUua. Av Trapartnpendei To
VEPO aTTO KOVTA, KABWG €éva TETOI0 KUUO KIVEI-
Tal ETTAVW OTNV €m@AvEI, @aiveTal 0TI TO VEPO
Oev KIVEiTal TTPOG TA £Ew padi pe 1o KUPA. Autd
yivetal TTpoavég, av apatnpnOei Eva KOPPATi
@eAoU TTou emmiTTAéel oTn Aipvn. O @eANOG Kivei-
Tal TTAVW KATW Kal JTTPOG TTow KaBwg TTepva TO
KUpa. Agv TTapacUpeTal Jadi ue 1o KUUA.

Me aAAa Adyia, éva KUpa MITOPEi va Ki-
VEiTal OTO VEPO, aAAd, HOAIg mepdoEl,
KaGOe orayova vepoU HEVEI EKEI TTOU
ATAV TTPONYOUHEVWG.

AANO €id0¢ KUPATOG €ival O KUPATIOPOG HIOG
onuaiag pe Tov avepo. O1 TITUXWOEIG KIVOUVTaI
(kOpaTa) em@vw oTo UQaoua. To kdBe onueio
Ouwg aTo UPaoua TNG onuaiag Kpatd Tn Béon
ToU, KaBWG TTEPVOUV Ta KUPATa. AKPIBWG, OTTWG



XPHZIMEZXZ ENNOIEX ®OYZIKHX

17

TO vePO dev TaIOEUEl e TA KUPATA VEPOU, TO idIO Kal TO UPACHa OTn onuaia Ta-
pauével aTn B€on Tou, apoU TTepdoouy atrd auTtd Ta KUUATA.

Mepikd kKOpaTa gival TTepIOdIKA, TTPAYUa TTOU anaivel 0TI N Kivnan Tou UAIKOU
emavalauBaveral dlIapkwe. Aev £xouv Opws OAa Ta KUPATa auTh TNV 1816TNTA. AV
TOTT00€TNBOUV 5 GOoIEG UTTAAEG TOU PTTIAIAPOOU O€ pia euBegia ypauur Ye TpOTTO
TTOU KGBe PTTGAG va ayyifel Tnv €TTOPEVN Kal Pia GAAN Ouola PuTrdAa XTUTIHOEl TO
£€va AKPO TG aeIpdg, TOTE Ba QUyEl JOVO N TEAEUTAia UTTAAG GTO AAAO GKPO TNG

oeIpdG.

H diatapaxn a1rd 10 TPWTO XTUTTNUA TTEPACE
péoa aTrd KABe PTTAAQ Kal YETadOONKE g€ OAO-
KAnpn TN ocipd amd PTTAAEG KATAARyovTag GTnv
TeAEUTaIQ.

Mia TéToia Siarapayxn HIKPRAS diapkel-
ag ovopaleralr maApog. Kabe pmaAa diata-
pPAxXOnke, KapId Opwg dev KIVABNKe atrd TN HIa
dkpn TNG 0€1IpAg atnv GAAn. e KABe TTepITITWON
n diatapayr odelel o€ KATTOIO uéco, OTIWG OTO
vePO, TO UPACHA TNG onuUaiag Kai TIS JTTAAEG Tou
uTTIAIGPOOU.

AANAG 1O péoo &¢ petakiveital padi ue Tn dlata-
paxt. AuTég ol dlaTapayég TTou peTadidovTal oTa
oTeped, Ta Uypd Kal Ta aépia AéyovTal JnXavika
KUpata. Mnxavika kopara Aoimov givai ol
Siarapayxég mou Taidevouv | HeTadido-
VvTal O€ VAIKG péoa.

To oxnua 1.4.1 deixvel dIABOXIKES EIKOVEG EVOG
TTaApou va Tagidelel atrd BeEIA TTPOG Ta ApIoTEPG
o€ €va oTTEIpoEIdEG EAATHPIO.

Ta oupTTEPACUATA TTOU TTPOKUTITOUV aTTO TNV
MEAETN TNG Kivnong OEiXVOUV UEPIKEG ONUAVTIKES
I010TNTEG TWV KUPATWY. TNV TTEPITITWON TToU
uttdpyouv dUo TTaApoi, ol oTroiol Tagidelouv OTo
id10 y€oo Pe avTiBETEG KATEUBUVOEIG, TTOPATNPOUUE
OTI CUVAVTWVTAI Kal BIEPXETAI O £vag HETA aTTO TOV
AaAAo, Xwpig va ernpedoel Tnv Kivnorn Toug. To idlo
Ba ouvéBaive, av uTTApxav KUJOTa avTi yia TTaA-
poug.

To eAaTrpIO TTPOCREPETAI YIA TETOIOU €idOUG

TTapaTnenoclg, dioT n petddoon eival og pia dia-
oTOOoN KAl Ol YETPAOEIG KAl Ol TTApaTNPEAOCEIS Yivo-
VTQI YE OTTAN QWTOYPAQION.

Zynpa. 14.2 Avo Tralyoi e diago-
PETIKG OXNMa TTOU SIACTAUPWVOVTAI.
O maAyédg TTou GTnV apyr ATav de-
&4, sival oTa apioTepd peTd TN dia-
oTaupwon. Otav dilaoTaupwvovTal,
ouvduadovTal Kal oxnuaTidouv TTepi-
TTAOKO OXAMATA TTAVW OTO EAATAPIO.
Apéowg peTa Traipvouv TIAAI TV
apXIKf HOP®H TOUG KaI OUVEYIOUV
va Tagidevouv aveTTnpéaaTol gav va
unv gixe oupBei TiTToTa.
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MNa va mapartnpenBouv Ta idia @aivoueva ata NAEKTpoUayvNTIKA KUPOTA, XPEIG-
CeTal Mo oUVOETOG €EOTTAICNOG. ZTo oXAua 1.4.2 @aivovTal o1 dIad0XIKEG EIKOVEG,

—

Zynpa. 14.3 ‘Evag TOAUGG Tou pe-
TadideTal OTO €AATAPIO KOI GuUvVAVTA TO
oTa0epd Akpo avakAdTal. Av oTo oTOoOE-
pd dkpo ouvoeBei éva GANO eAaTApIO pE
OIOPOPETIKA XapaKTNPIOTIKA (BapUTepo A
OKANPOTEPO TT.X.), TOTE OTN (EUEN, SnNAadN
aT0 GUvopo PETAEU Twv dUo eAatnpiwy, o
TIAAYOG XwpileTal. XT0 OXANa gaivovTal
OUo ouvdepéva eAatrpla, éva Bapl eAaTh-
pIo OTa aPIOTEPG KAl va EAAQPOTEPO GTA
0e€id. O ToAp6g TagIdEUEl OTO APIOTEPD
ehatripio pe kateUBuvon oTa Oe€Id. XTn
Celgn o TTaApOG Kal IEPXETal KOl aVAKAG-
TOI MEPIKWG.

O0trou dUo0 TTaApoi dlacTaupPWVOVTAl PETAEU
TOUG Kal ouvexi(ouv aveTTnpéacTol TNV Kivn-
or Toug. H mmapatmmdvw BepeAhitodng 1B16TNTA
TWV KUPATWV 10YUEl Kal yIa TPEIS 1 TTEPIO-
OOTEPOUG TTAAUOUG KAl OVOPALETal apx THS
emaAndiag. Mg Tnv apXxn TnG £maAAn-
Aiag pmmopei va mpoBAe@Oei n poppn
€EVOG OUVOETOU MAAHOU | KUHOTOG TTOU
TPOKUTITEI AMO SUO N MMEPICTOTEPOUS
TMAAHOUG | KUHATA AVTICTOIXO.

H apxn g emaAAnAiag ioxuel ota un-
Xavika KUpoTa Ta oTToia, OTTwG ava@Eépdnke
non, uetadidovTtal o€ oTEPED, UYPA Kal aépla.
Bpiokel Spwg e@apuoyr| Kal oTa NAEKTpoua-
yvnTiKd KUpaTta, Ta otroia dev aTTaITOUV KA-
TT0I0 PECO yia va diadoBouv ag avtiBeon ue
TA UNXAVIKA.

Ta nAekTpouayvnTiké KUPOTA YTTOPOoUV va
peTadidovTal aTo KeEVO aAAd Kal o€ dlagopa
péoa, OTTWG TO VEPO, TO YUAAI, O A€PAG K.ATT.

Otav éva kOpa Tou PETadIdETOl OE éva
MECO ouvavThoEl pia aAAayr OTa XapakTnpl-
OTIK& TOoUu Péoou auTou (aAAayr oTnV TTUKVO-
TNTA, OTNV €AACTIKOTNTA, TO deikTn d1GBAaCNG,
K.ATT.) oupBaivel To €€AG: Eva pEpPog aTrd Tnv
EVEPYEIQ TTOU UETAPEPETAI JE TO KUPO OUVE-
Xicel ka1 peTadideTal oto GAO péco, eV TO
UTTOAOITTO PEPOG avaKAATalI OTO ONuEIo TToU
aAAGlouV Ta XapakTnEIoTIKG (AéyeTal onueio
Ceugewg). To avakAwuevo KUPa KIVETal TNV
avTifeTn KaTeUBuUvaon PE TO APXIKO.

AuTé @aivetal atn ouvdeon dUo diagope-
TIKWV gAaTnpiwv oT1o oxnua 1.4.3. £10 onueio
ouvdeong, TTou aAAGlel To HECO PETAdOONG,
£€va PEPOG TNG EVEPYEIOG TOU TTAAMOU aVAKAG-
Tal oTo idlo péoo.

To utméAoITTO TOU TTOAUOU OIEPXETAI KAl
Tepvd oto GAo péoo ouvexifovrag Tnv idla
KaTeUBuvon. To TTooooTo TTou Ba avakAaoTel
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Kal TO TTO000TO TToU Ba BIEABEI €apTWVTAI ATTO TA XAPAKTNPICTIKA TwV dU0 YETWV.

OAgg o1 TTapatrdvw TTapatnpAoEIg JTTOpoUV va YEVIKEUBOUV Kal 0€ KUJOTO TTOU
peTadidovTal o€ dUO dIACTACEIG, OTTWG TA KUPATA OTNV ETTIQAVEIQ TOU VEPOU, AAANG
Kal 0€ TPEIG DIAOTACEIG, OTTWG TA NXNTIKA KUUATA.

TayvrTnTra §1d600n§ - UNKO§ KUUATOS

Ta kOpaTa YeTadidovTal HE DIAPOPETIKES T B G G
TaxUuTNTEG 0€ dIaPOoPETIKA péoa. MNa TTapd- ¢ = 300.000 km/s = 3 - 10° m/s.
Oclyua, 10 @we (NAekTpouayvnTIKG KUPOTA)
TagIdeUEl TTI0 YPriyopa oTov aépa atro 0,11 0To vEPO. AAG Kal OTO idI0 Yo, Ta
KUpaTta petadidovtal Je OIaQOPETIKEG TaXUTNTEG, av aAAdfouv ol ouvOnkes. Ta
KUuaTa o€ €va eAaThpIo KivouvTal TaxUTepa, av To eAaTtrpio TeviwBei. Ta nxnTikd
KUpata oTov agpa petadidovral TaxUuTepa, av augnbei n Beppokpacia Tou aépa.

Ma va petpnBei N TaxUTnTa TOU KUPOTOG O€ £va HECO, PUTTOPET va XpNOIUOTToIN-
O¢i évag TTaApOG. Av peTpnBei 0 xpdvog t TTou XpelddeTal o TTAAPOG yia va dlavUoel
Jia atréoTaon s, To1e n TaxUTNTa 81dd00NG U gival To TTNAIKO s/t.

Emeidn o rapamdvw TpoTToC HETPNONG TTApouaidlel aTtny TTPAgn pHeyaAn du-
OKOAia, xpnoidoTroigital pia yevvATpia. H yevvATpia emavaAapBdavovtag Tnv Ki-
vNon TNG KABe xpovikd didotnua T (n Tepiodog) Tapdyel dpoloug TTaApous. Mia
TéTOIa Kivnon Aéyetal repiodikn. KabBwg ol TTaApoi KivouvTal e TaxutnTa u, n oTro-
oTaon PETAgU 600 dIadoXIKWV TTOANWY OVOUAZETAI LKOS KULATOC KAl GUUBOAICE-
Tal e A. O k&Be TTaAudg diavuel Tnv ammoéoTaon A o€ Xpoévo T. Me tnv 1repiodo Kal
TO UAKOG KUMATOG UTTOPEi va uTtoAoyIoTei n Taxutnta diddoaong (U), atrd Tn oxéon:

U= (1.4.1)

A
T

H oxéon 1.3.1 1ox0¢1 yia o1ToI00ATTOTE TTEPIODIKO KUMA KAI, OV AVTIKOTAOTABOEI
n mmepiodog T ye Tn oxéon f = 1/T, TTPOKUTITEI N OXEON:

— A-f (1.4.2)

u=2
T

1.5 HAEKTPOMAINHTIKA KYMATA

Otav KukAopopei evaAAaogoduevo pelpa pe auxvornta f og Evav aywyo, on-
Mioupyei yUpw Tou oTov XWpPo duo Tedia, £va payvnTikO Kal €va NAEKTPIKG. Ta
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o T e e OUo auTtd media Ta oTroia TagideUouv padi oTo XWPEOo

a) oToV aépa eivar: atroTEAOUV TO NAEKTPOPAYVNTIKO KUUAO TO OTTOIO £XEI
U epn =332 mis Kal auté ouxvoTnTa f.
) oo vepd ivat Ta KUpGTG’ 'ITOU, 'ITpOKU‘ITTOEJV aTo anyopoug’ KU-
U poy = 1450 mis kAoug, dnAadr) armd evaoAAaoaopEva pelpaTa PeyaAng
o ) OuxvOTNTOG, MTTOPOUV VA XPNOIUOTToINBoUV IO va jE-
¥) oTa oTepea (aidnpog) eivar: | 1pépouv OrHOTA PASIOPUIVOU KAl TNAEOPACEWC.
v = 5000 m/s ., , , p
B OAeg o1 1IBI16TNTEG TWV PNXAVIKWY KUUATWY TTOU

ava@épbnkav oTnv TTponyouuevn TTapdypago 1I0XU-
OuV Kal oTa nAekTpouayvnTikd KUpaTta. MNa va maparnpenBolv dpwg xpeiadovTal
€101Ka 6pyava.
Ta nAekTpopayvnTikG KUpata getadidovTial 0To KEVO PE TNV TaXUTNTA TOU Ppw-
T6¢ TTO0U oUPBOAICeTal pe ¢ kai givalr 300.000 km 1o deutepdAeTtTo. H O)X€0N TTOU
ouvdéel Tn ouxvoTnTa f ye To urkog KUpartog A givai:

c=Af (1.5.1)

Mapadsiypa 1. 'Eva nAeKTpOopayvnTIKO padioPwVIKO KUUA £XEI GUXVO-
tnTa f=100MHz, TOo purikog KUPATOG A €ivai:
3.1080
c_ 3195 4,
f 100 - 10°Hz
Mapaderypa 2. Na Bpebdei T0 PAKOG KUPATOS A TWV RXNTIKWYV KUUATWY TA
oTToia €ival akouoTd Kail £xouv auyxvoTtnTeg f=20Hz. A6 Tnv 1.5.1 TTpOKUTITEL:

)\:

m
A= Unepa _ 33275

=16,6m
f 20Hz

1.6 MONAAEX METPHXZEQON - NTEZIMIIEA

2TIG €TMIKOIVWViEG OI UETOBAAANOPEVEG NAEKTPIKEG TAOEIG ovopdlovTal GrjPaTa.
Ta ofuara YETPIOUVTAI JE TNV TAON TOUG, TNV I0XU TOUG ) TO pEUNA TTOU TTAPEXOUV
o€ katola avtiotaon. Ouwg oTnv PETAdOoN £vOG OAUATOG ATTO TNV TINyr 01O &¢-
KTNn n 10x0g ptmopei va €xel utroPiBaoTei XINAOEG 1} Kal EKOTOPPUPIa QOPES. AUTO
oupBaivel Adyw TnG €€aaBévnong Tou OAUATOG Kal Ba TTApOoUCIacTEl AvVOAUTIKA
OTa €TTOUEVA KEQAAQIQ.

2€ &va TNAETTIKOIVWVIOKO oUOTAMO TTOU OTTOTEAEITAI aTTO TTOAAA TUAMATA,
EKTOG aTTd ATTOORECEIG OTNV TTOPEIA TOU OARUATOG, UTTAPXOUV Kal EVIOYXUOEIG aTTO
EVIOYUTEG.
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Av xpelaoTei va TTapacTtabei ypa@ikd n 10XUG €vog GrPATOG, KaBWws auto
diépxeTal amo didgopa TURUaTa, Ba utmapiouv duokoAieg. O1 BUOKOAIEG TTpO-
KUTTTOUV aTTo TIG BIAQOPEG TINEG TTOU PTTOPE] va £XEl N 10XUG OTnv £€60d0 KAOE
THAPaTog. O TINéEG auTég ptTopei va gival rx. 100W 1 va givanr 0,000001 W. TNa to
AGYO auTO TTPOTIHWVTAI O AOYAPIOUIKEG HOVABEG PETPNONG OTTWG TO VTECIUTTEA
(deciBel | dB).

MOAAATIIAAZIA KAI YIIOTMNOAAAIAAZIA MONAAON
NMOAAATIAAZIA YINOIIOAAATIAAZIA
MpdBepa |Mapdyovrag | XopBoro | MpdBepa |Mapdyovras [ Zopporo
tera 10 T deci 10" d
giga 10° G centi 102 c
mega 10° M milli 103 m
kilo 10° k micro 10 T}
hecto 102 h nano 10° n
deca 10 da pico 107" P

Mivakag 1.1

Otav n iy evog peyéboug auéndei 10 @opég, Aéyetal etmiong o1 augnon-
KE KOTA pia TaEn peyéBoug. Otav augnBei 1000 @opéc (1000=10% ), Aéyetan OTI
augnbnke kata Tpeig Tagelg peyéBoug. OTav n Tiun evog peyéBoug utroBifaoTei
1.000.000=108 popég, ehaTTwveTal Katd £€1 TaEeIg peyéBoug (Trx. atmo 100 va yivel
0,0001).

H xprion autr Twv duvduewy Tou dEKa XpnaiyoTrolgital kal oto AoydpiBuo. H
AoyapiBuikr) ouvaptnon ocupPoAigeTar pe log,(x), i log(x) n atmAd logx kai yiverau
Mo €UKOAQ avTIANTITA av KaTavonBouv Ta TTapaKATw TTapadeiyuaTa:

10" =10 = log10 =1 H AoyapiBuikry cuvaptnon Sev opide-
102 =100 = log100 =2 Tal P6vo yia TToAAaTTAGGIa Tou 10 aAAG
10* = 10000 = log10000 = 4 Ka yia onom_)&r’]non BeTIKO ap1Bué. MNa
107 = 0,001 = 10g0,001 =-3 o =03
H AoyapiBuikr) ouvdpTtnon opiletal wg log5 = 0_7:
€gNnge: log16 = 1,2
y = logx = 10Y = X, kaI 0 X TIPETTEI VA evika 107 = , logy = x 0 apiBuog y
£ival BETIKOC ’ TIPETTE VA gival BETIKOG.
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To vreopnéA (dB) gival povada
P

5 =1 ;J’\'\[\, | HETPNONS TOU AdYOU TNS I0XUOS BUO
N U" \J-_ onNHATWYV Kal opifeTal arrd T oxéon:

P

€ioodog £¢0d0g

) (1.6.1)
Zynpa. 1.6.1 e pia didaragn n 10x0g Tou ofj-
parog utopei va augavel (P,< P,) i va eAar-
TwveTal (P> P,).

PZ
A=10~IogP—
1

ATIé TNV TTAPATTAVW OXECN TTPOKUTITEI OTI O AoydpiBuog eival BeTIKOG, oTav
n 10X0g P, gival peyaAutepn amo tnv P, kai 161€ T0 A ovouddetal evioxuon. Av n
P, eival pikpoTEPN a6 TNV P, 0 AoydpiBuog gival apvnTikdg Kai 1o A ovopadeTal
£6a0Bévnon 1 aTTWAEIEG.

Mapadsiypa 1. 21NV €i0000 €vOg €vioXUT To onua €xel Ioxu P,=0,2W kai
oTnv £5odo £xel 1Ioxu P,=200W. Na utroAoyioTei 0 AGyog Twv dUo onuaTwy Kai n
evioyuon A o dB. P

: . . o T2 200W _ . .

O Aoyog Twv dUo onudTtwy givar: —= = =—— =1000, OnAadnA o eviIoOXUTAG

. . ) P 0,2W
evioxuoe 1o onua 1000 @opég. L
A1é Tn oxéon 1.6.1 n evioxuon o€ dB civai:

200W
0,2w

P
A=10-IogP—2=1O-Iog =10-log1000 =10-3 =30dB
1
Mapadeiypa 2. ‘Eva orjpa PeTadIOETAI G€ YIO YPAMUMN N OTToia £XEl UAKOG
3.000m. Zmnv apxr TG yPauung n 10XUg Tou orjuarog éxer Tipr P,=100W. Z1o
TEAOG TNG ypauung kai Adyw tng £gacBevnang n 10xUg Bpiokeral va eival P, =
100pW=0,1 mW = 10“*W. Na BpeBei n guvoAikn e€aaBévnaon TnG YPAUMPAG.

O Aoyog Twv onpaTwy oTnv €i00d0 Kal TNV £€080 TNG YPAUMNAG Eival:
P
T2 _ 100uw =10"° dnAadnA n ypauun utroBiface TNV I0XU TOU OAPOTOG éva
P, 100W

EKATOUMUPIO QPOPEG.

A6 T oxéon 1.6.1 n e€aabévnon oe dB eivai:

100uW
100W

P
A:1O'IogP—2:10~Iog

1

=10-log10% =10-(—6) = —60dB
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MPOBAHMATA 10Y KEDAAAIOY

H avTioTtaon evog peTaAAikou ayw-
you eivar R=4KQ. Av oTig dkpeg
Tou e@apudletar oTabepr) TAON
V=12V, va utrohoyioTei 10 pelpa
TTou SlappEel ToV aywyo.

ATO TTUKVWTH XpeldleTal va TTe-
pdaoel popTio q=28800C oe Xpovo
t=4h. Méon civar n péon €évraon
TOU PeUUATOG;

2€ NAEKTPIKO AQUTITAPO avaypdpo-
vTaI Ol TTapoKaTw evaeitelg: V=220V,
P=100W. Na BpeBei n avriotaon kai
n évraon Tou pelparog étav autoég
AeIToupyei kavovikd.

Mwg TTapdyeTal yayvnTiKoO TTEdIo pE
TN BonBeia NAekTPIKOU PEUPATOG;

HAekTpikp avtiotaon 1KQ ouv-
O0éetal pe pmatapia Twv 3V. Na
utroAoyioToUv: a) H 1oxUg TTou Ka-
TavaAwvel Kal B) To pedua TTou TN
dlappEel.

Mwg TTapdyetal NAeKTpIKG pevpa
aTto 10 hayvnTiko 1Tedio;

H ouyxvotnta piag TaAdviwong ei-
vai 1kHz. Na utroloyiaTei n trepio-
00¢ TNG.

Méte cupBaivel avakAaon evog KU-
patog;

Ti dla@opd €€l N WHIKA avTioTaon
atrd Tn oUvOeTn avTioTaon;

AwaoTe pepIka TTapadeiypata pnxa-
VIKWV KUPATWV.

11.

12.

13.

14.

15.

16.

Na BpeBei T0 PrKog KUPATOG A Twv
NXNTIKWY KUPATWY, T OTTOIa £X0UV

ouyvotnTteg f=20.000Hz.

H ouxvotnTta padiog@wvikou oTab-
MoU oTa peoaia gival 675kHz. Na
UTTOAOYIOTEI TO PRAKOG TOU GUpUa-
TOG TTOU TIPETTEl VA XPNOIUJOTIOIN-
B¢i yia Kepaia oTo OEKTN, av gival
yvwaoTa OT1: a) n Kepaia atroTeAei
T0 1/4 TOU WPAKOUG KUPOTOG Kal
B) n TaxutnTa d1adoong Twv nAe-
KTPOUOYVNTIKWY  KUPATWY  Eival
¢=300.000Km /s.

Ma 1010 Adyo ¥pnaiyotroiolvTal Ta
AoyapiBuIKG peyEDn;

21NV €i0000 €VOG EVIOXUTH TO OO
€xel 10x0 P,=10W kai otnv £¢odo
€xel 1ox0 P,=1000W. Na BpeBei n
evioxuon A, og dB.

‘Eva kaAwdlo Trapoucialel €&a-
o0évnon -60dB oe kdBe Km. Na
uttoAoyIoTel N 10XUG TOU OAPATOG
oT0 TEAOG TOu KaAwdiou, av oTNV
apxr Tou n 1oxUG TOU GrNaTog gival
1000W kai 10 KaAwdIO €XEl PAKOG
1000m.

Avo evioyuteg E, kai E, TOTTOOE-
ToUVTal O€ O€Ipd. 2TnV €icodo Tou
mpwrou (E,) epapudletal orjya e
1ox0 1W. H evioxuor| Tou E, ivai
10dB evw Tou E, eivar 30 dB. Na
BpebBouv Ta €€AG: a) n 100G TOU
orjyarog atnyv £6odo Tou E, evioxu-
) N oToia armoTeAei icodo Tou E,
Kal B) n ouvoAIKR gvioxuan Tou ou-
oTPaTog o€ dB.






KepdAaio

Avaykn tnAenikoivwviag
ka1 yetadboan onudtwy
lotopik npoogyyian

2.1 EIZATQIH

H €EENIEN TWV TNAETTIKOIVWVIWV OTNV £TTOXN MOG €ival paydaia Kal akoAOuBEi
TNV €EENIEN TNG TEXVOAOYIAG KAl TWV UTTOAOYIOTWYV. ZUVEXWGS TTapouaidlovtal véa
KOl BEATIWHPEVA CUCTANATA ETTIKOIVWVIWY Kal SIKTUWV YIA VA HETAPEPOUV dIdpopa
MNVUPATa O€ OTTOIOdNTIOTE ONUEIO, YE TN MIKPOTEPN duvaTr KaBuaoTépnan.

H avdykn auth yia atmooToAf kKal Awn pnvupdtwy kal ekundévion Tng atréd-
oTaong cuvodelel Tov avBpwTro atrd TN
OTIYMN TNG ENPAVIOTG TOU OTOV TTAQVATN.

H avdaykn yia emKoivwyvia @aivetal
Kal TNV €ToXA Twv apyaiwv EAARvwy,
OTTWG TTPOKUTITEI aTTO TTOAAEG IO0TOPIKEG
TTNYEG. TOTE O KOPUPES TwV WNASTEPWY
Bouvwyv armotéAecav éva TTPpwTOYovo Oi-
KTUO TTAnpo®opnong. AvaBovtag QwTIEG
Tadvw o€ BIAdOXIKEG KOPUPEG, TIG AeyO-
MEVEG «K@PPUKTWPIES», UTTOPOoUCaV va
METAOWOOUV TA MPNVUUATO O€ PEYAAES
ATTOOTAOEIG.

O1wg avagépel kar o AIoXUAOG oTov
«Ayauéuvovar, n KAutaiyvAotpa padai-
VEI PE QUTO TO CUGTNHA TNAETTIKOIVWVIOG Z)(:iya.’Z.ZJ EKpcxvgio TOU Mouosigu TnAemm-

. . . p Koivwviwv Tou OTE 6mou TrapouaidlovTal Ta
v idla vuxTa TV TTWonN Tng Tpoiag, MO YVWOTA JiKTUa TNAETTIKOIVWVIWV PE PPU-
KePOICOVTAG TO JAKPO XPOVO TTOU Ba OTTOI-  kTwpieg e OTIOUSAIOTEPO TO SiKTUO TPOiOG-
TOUOE TO Tagidl KATTOI0U ayyeEAIOQOPOU. MUKNVGv.
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MoAovoTi xpnoigotroindnkav 1o eeAiyuéveg péBodol yia PeTadoon Punvupd-
TWV OTOUG KAOGIKOUG XPAVOUG, N HETABOON HE TIG GWTIEG «PPUKTOUG» OUVEXIOTN-
KE, £WG OTOU aVOKAAUPONKE 0 OTTTIKOG Kal 0 NAEKTPIKOG TNAEYPa®OG aTNV {npd Kal
Ta OAPATA PE TIG onuaieg otn BdAacoa.

2’ autd 10 KeEPAAaio Ba TrapouaiacTei N €EENIEN TwV CUCTNUATWY TNAETTIKOI-
VWVIag PE aPETNpia Ta TTPWTa cuoTAPATa Twv Apxaiwv EAAAvwy. ZTn ouvéxeia,
Ba ekTeBOUV 01 BACIKEG APXEG AEITOUPYIAG TWV TTPWTWY CUYXPOVWY CUCTNHATWY
(oTITIKOG TNAEYPAPOG, NAEKTPIKOG TNAEYpa@og, auaTnua Mopg, TRAEPwvo MTTEA)
KaBWG Kal Ta TTI0 TTPONYHEVA CUCTHHOTA TNAETTIKOIVWVIAG (OUCTHAPOTA TTOAUTTAEE-
ag ouxvoTnTag, XpOvou Kal CUCTAUATA SOPUPOPIKWY ETTIKOIVWVIWV).

2.2 Ol TPOITOI KAl Ol AYNATOTHTEZX
THAEIMIKOINQONIAXZ TOYX APXAIOYX EAAHNEX

OnTIKG onuata - PPUKTWPIES

Ava@épBnke dn otnv €icaywyr To
apxaloTepo  OIKTUO  TNAETTIKOIVWVIWVY,
QuUTO TWV QPUKTWPIWV (TTUPYWV OVOUE-
TGd00NG OTITIKWV ONUATWY PE QWTIEG).
Me 10 OikTUO QUTO PTTOPOUCAV VA HETA-
00000V kdTroia TTpokaBopiouéva pNvo-
pjata oe amooTtaoelg 30-100km. Kdabe
TTOPYOG «EBAETTE» TO WAVUMA TOU TTPO-
NYOUUEVOU KOl TO GVAMETEBIBE OTOV
€TTONEVO. TOo ONUAVTIKOTEPO ATTO AUTA Ta
dikTua fTav 10 dikTuo Tpoiag-Muknvwv.
Epeupétng Twv OIKTUWV @épetal o la-
Zyijpa. 2.2.2 Exyayeio akouoTikou TnAéypa-  AQUNAdNG, O OTI0i0g aveTTuge 10 dikTUO

@ou (nXNnTIKS Képag) Tou Mouagiou TnAeTTKO-  £TTIKOIVWVIWY TNG TTEPIOGBOU Tou TpwikoU

vwVIwV Tou OTE TT0U XpNnoIuoTToIfRenke atrd To |_|0)\éu0U (1 195-1184 11.X )
Méya ANEEavdpO OTIG EKOTPATEIEG TOU. e

H rtwon tng Tpoiag éyive ywwaoTr] he
ONUATA-QWTIEG TTOU BIAdOXIKA avaQTnKav OTIS BOUuVOKop®ES TNG Afjuvou, Tou
Ayiou Opoug, Tng EUBolag kai TnG Z1epeds wg TNV MNeAotrdévvnoo.

AKOUOTIKA onfjuaTa - nXnTIKO KEPAs

2V emoxr) Tou MeydAou AAeCavdpou xpnaoipotroinBnke 1o nXNTIKG KEPAG 1
AKOUOTIKOG TNAEypa@og. To olaTnua autd xpnolyotroiiBnke atré 1o Méya
AAEEavdpo oTIG ekaTpaTteieg Tou. MNMAnpogopieg avagEpovTal aTnv «AAeEavOpou
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avdaBaon» Tou Appiavou. € éva PEYAAO TPiTTod0
gival KPENAOTPEVO OTPOYYUAS KEPAG peEYAAoOU pe-
Yy€Boug e TPATTO TTOU VA ETTITPETTETAI N TTEPICTPO-
¢@n Tou. AuTd divel Tn duvatdTnTa O (XOG Va TTNyai-
VEI TTIPOG OAEG TIG KOTEUBUVOEIG KAl € OTTO0TACN
QPKETWV XIANIOUETPWV.

YSpauAiko§ TNASYPa@O§ — GUYXPOVIOUOS

Mia kdroia Tpéodo oTn peTaBifaon punvuud-
TWV atroTéAe0E £va aTTAG GUCTNPA TTOU ETTIVONCE
o Aiveiag o TakTIkog. To ouoTnpa gival yvwoTé wg
udpauAikég TnAéypacgog Tou Alveia Tou TakTi-
KoU. 210 oUOTNUa auTtd XPnNOoIYOTToIEiTal KUAIVOPI-
KO doxeio pe vepod To otroio adeidlel pe Tn Borbeia
Kpouvou oTn Bdaon Tou doxeiou. ET10 TTAvw avoixTo
MEPOG ETTITTAEEI PEANOG PE OTEPEWPEVN KABETN pa-  Zyrjua 2.2.3 Avtiypogo Tou uSpau-
B30 ywpiopévn ot foa TRAaTa. To KaBéval Trka #:‘;‘I’KL'L"&Z?)‘("; ;‘1’1‘;‘2'1‘;?;\(“)‘;”
QVTIOTOIXEI O€ TTPOKABOPICUEVO PAVUA. @ETal a6 Tov 10TopIKG MoAUBIo.

Me 10 cUOoTnUa AUTO PTTOPOUCAV VA PETAOO-  KartaokeudoTnke amd 1o Mouoeio
BoUv Ta TTpoKaBopIouéVa PnvidaTa TN paRdou  ThAemkovwvidy Tou OTE pe Bdon
ME TN oUYXPOVN Kivnor TNG GTOV ATTOCTOAEX KAl biat ykpapolpa Tou 18ou aiovar.
Tov TTapaAAfTTh. To idlo doxeio xpnoiuoTroInenke’

KAl Y10 aTTOOTOAN Kal Yo AQYn INVUPATWY.

A&iCel va onueiwBei 6T kal Ta oUyxpova TNAETTIKOIVWVIAKA ouoTruaTta oTnpilo-

VTdl OTNV apxl) TOU GUYXPOVIOHOU OTTOCTOAED (TTOUTTOU) KAl TTOPOAATITN (OEKTN).

Kwéikomomuéva onTika onjuara

‘Eva petayevéoTtepo cuoTtnua eival n Mupoeia i OTmikdg TnAéypagog Twv
NAeogévn kal AnuokAeitou. ZUyewva pe 10 olUOThPA QuTo, Ta YpAupaTa TOU

1. Mpiv aré v amoaroAn n Aqwn unvuudrwy 1o doxeio mEétel va eivai yeuaro. Orav
ETMPOKEITO va GTAAET Urvuua, o X€IPIOTAS TToU E0TEAVE TO ufvuua avaBe ewrid Kai Tautéxpova
dvoiye Tov Kpouvo yia va adeidaoei 1o vepod. O xelpIoTns mou AGuBave 1o urivupa BAEmovag
QWTIG QVOoIYE Kal auTOS TOV KPOUVO OTO OIKO TOU OOXEIO TTOU ETTPETTE KAl QUTO Vd Eival YEUATO.
Adeidlovrag rautdypova 1o vEPO L€ Tov idio pubud ota duo duola Kai yeudra doxeia, ol pa-
Boor ue ta unvouara karéBaivav ouyxpovwg. Orav n pdBdog éprave atnv embuunty 6éon,
0 amoaToAéag €onve TNV Qwrid kai ol OU0 Kpouvoi ékAgivav. To dvauua s Qwridas nrav
T0 ONua mou ouyxpovile 1ic SUO cUOKeUES. ETal Eekivouae n peraBiBaon Twv unvuudrwy.
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Zynqpa 2.2.4 Ekpayeio Tou Mouogiou
TnAemmikoivwviwy Tou OTE é1rou TTapou-
o14getar n Mupoeia 1 OTTIKGG TnAé-
Ypa@pog Twv Agogévn kai AnpodkAgiTou
(150 1.X.). H avatrapdoTacon BacioTnke
o€ Keipevo Tou MoAuBiou.

1 2 3 4 5
1 A | B r | A|E
2 Z | H|O 1 K
3| A M|N|Z=Z]|O
4 (n|{P | X | T|Y
510 X (P | Q

eAANVIKOU aA@afATou ToTToBeTOUVTAI O€ TTAG-
KO O€ OPAdEG TTEVTE ypappwy. Kabe ypauun
Xwpiletal o€ TéVTe 0TAAEG. Me auTh Tn didTa-
&n KAbe ypaupa avTioTolxiCeTal o€ £va euyda-
p! ApIBUWV.

To © yia Tmapdadeiyuya Bpiokeralr otn d€0-
TEPN YPOMMKA Kal TRV TPITN OTAAN. AVTICTOIXEI
ETTOPEVWG aTO Ceuydpl (2,3).

O1 apiBuoi 1ToU XpnolgoTroioUvTal OTNV
avTioToixion eival amd 10 1 yéxpl 1o 5. MNa 1n
METAOOON TWV YPAUUATWY XPENOIKOTToIN0n-
Kav OEKQ TTUPCOOI XwpIopévol ae dU0 OuadES.
H mTpwTn opdada deixvel TN ypaupn Kai n dgu-
TEPN TN OTAAN.

MNa 1 perddoon Tou ypduupatog © Ba
ETTPETTE VA aAvAYOUV Ol BUO TTUPOCOI TNG TTPW-
NG oudadag Kail O TPEIG TTUPCOi TNG OEUTEPNG.

H mapatdvw avTigToixia Twv yPauuaTwy
ME TO TTANBOG TWV AVAUPEVWY TTUPCWV OVO-
pHAleTal KwdIKomoinon mMnyng. To TTAco-
VEKTNPO auTAG TNG Kwdikotroinong ival 6T1i
EMITPETTEI TN JETADOON OTTOIOUBNTIOTE YPA-
MaTOG, AéENG 1 KEIUEVOU PE TipNua Tnv e€al-
PETIKA apyr yeTadoaon.

H péBodog auth Ba utropolce va Bewpn-
Bei TTPOOPONOG TNG ONUEPIVAG KWOIKOTTOIN-
ong. H péyiotn amméotaocn Atav 1o PIKpA o€
oxéan Je Ta TTponyoupeva cuoThuarta. O A6-
YOG €ival 0TI avTi yia hia @wTIAa uTTHpXav dEKa
TTUPOOI, OI OTTOI0I ETTPETTE va BIAKPivovTal JeE-
Tagu Toug.

2.3 BEATIOXZH ONTIKHXZ METAAOZXZHX - OIITIKOX

THAETPAO®OX

O ommikdg TNAfypagog emmvononke amd Tov NaAAo KAwvt Zam (Claude
Chappe) kai €ixe Tn duvartdtnTa va petafifdaoel 192 diagopeTikd oUPPBoAa - OR-
paTta. MNa va 1o emTUXEl XpnolyoTrolouoe yia didragn, TTou Tnv atmroteAovoav 3 pd-
Bdol, pia KEVTPIKA TTEPICTPEPOPEVN TTEPI TO KEVTPO TNG Kal dU0 apBpwTég, pia o€
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KaBe éva atrd Ta dUo dkpa TNG TTPWTNG. To cUoTNUa auTd Twv 3 PaRdwv ATaV TO-
TTOBETNUEVO GTNV KOPUPR EVOG TTUPYOU Yia va gival opatd atro pakpid. O1 paBdol
pTTopoucav va KivnBouv pe TpoxaAieg, woTe va oxnuatioouv 192 d1agopeTikoUg
ouvdUaOoPOoUG OTh OXETIKN B€an peTagu Toug. KaBe oxeTikr Béan Twv 3 paRdwv
avTIOTOIXOUOE O€ éva YPAuPa Tou aAQaBriTou r} aplBud A kai ag oAOKANPN AN N
@paaon. O 0¢kTNG EBAETTE YE YUPVO PATI i} E TNAECKOTTIO TO GUVOUAC O KAl ONnEi-
WVE TO EKTTEUTTOPEVO ONua.

To oloTnua €ixe IKavoTnTa PUOHOU peTadoong 3 cupuBoAwyv ava Ae-
nTo. Na 1N perddoon pNVUUATWY € TTOAU
MeEYAAEG atrooTdoelg uTTpxav evolduecda
QVOMETOOOTEG.

O avapeTadoTng Aaupdvel 1o pAvuua
atd Tov TTponyoUuevo oTabud Kal aTn oU-
véxela To HETAPRIBAEI OTOV ETTOUEVO.

To oloTnua Zat XPEnNOoIUOTTOIRBNKE yia
mTpWwTN @opd 10 1791 peTagl AiAANng- Mapi-
oioU. Ta dUo dkpa eixav amoéoTacn 240km
EVW ypnoiyotroibnkav evdidueca 14 ava-
peTadOTEG.

Méxpl 10 TENOG Twv NaTToAeSVTEIWY TTO-
Aépwyv, n MaAAia eixe éva dikTuo ouvoAIKOU
pnkoug 1790 km tTou €§uTTnpETEiTO OTT 224
oTaBpoulg (TTupyoug). To cuoTNUA TOU OTITI-
KoU TNAEYPOQOU IKAVOTTOINCE TIG ATTAITACEIG
NG TNAETTIKOIVWYVIAG oTn aAAia TO00 KaAd,
TTOU KaBUOTEPNOE APKETA XPOVIA N EITAYW-
YN TOU NAEKTPIKOU TNAEYpaPOU, N oTToia €iXe
T DuoTye peragtponee eniong e sm. 211 21 Acofis oniyoago s

&ng papdwv Tou TNAeypa@ikoU CUCTHPATOG
Tuxia otn MeyadAn Bpetavia kai 1ig H.I.A. Chappe. Zxediaon - Karaokeurj Mouaeio

O oTTIKAC TNAEYPAPOC TOU ZaTT €ixe OAa  ThAemkovwvidy Tou OTE.

TA TTAEOVEKTHUATA TWV TTPONYOUNEVWY OU-
oTnNUaTWV.

Me Toug 192 cuvduaopoug ptTopoucE
va PeTadwaoel ypduuaTta Kai pnvouata. To
MEYAAO MEIOVEKTNUA TOu fTav n aduvauia
MeTGdooNG peydAou apiBuol cupBoAwy o€
MIKPO Xpoviké didoTnua.

Zyqpa 2.3.2 IXNUOTIKA TTApAoTacn Tou
TnAeypa@ikol ouaTiparog Chappe.
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O puBpog ONA0dN HETAdOoONS TTANnpoO@OpPIag ATAV ISIAITEpA XAHN-
Adg kaBwg uTIMpxE avaykn emavaiAnywng kaBe cupoAou yia emiReRaiwaon opbAg
AMyns. O puBPOS HETABOONG EVOG TETOIOU PUNXAVIKOU OUCTHHOTOG £€ApTATAI ATTO
TRV TaXUTNTA aAAayrg B€0ewy Twv pABdwV.

2.4 AY=HXZH AINOXTAXHXZ KAI PYOMOY METAAOZXZHX
- HAEKTPIKOX THAETPA®OX

H ouoiaoTikr] yévvnon Tng TNAeypagiag £pxetal HETA TNV AvaKGAUWn Tou nAe-
KTPIOUOU UE TOV NAEKTPIKO TnAfypacpo.

XPNOIPOTIOIWVTAG VAV NAEKTPOPAYVATN, JIG NAEKTPIKH TN Kol évav aywyo Je-
yd&Aou unkoug o ZapioueA Mopg (Samuel Morse) £€dwae 10 1837 AUon oT1o TTPd-
BANua TNG eMKOIVWVIaG O€ HEYAAEG OTTOOTACEIG.

MNa 1o Adyo autd Bewpeital ka1 o0 TTATEPAG TNG
NAEKTPIKAG TNAsypa@iag. To TTpwTo TNAEYPaQIKO
KUKAwpa Aeiroupynoe oTig 24 Maiou 1844 petagu
BaATiuépng kai Oudoiyktov pe éva kKaAwdio pn-
koug 60 km.

Niyo apyodtepa, avaloyo TnAeypa@iké ouoTn-
MO Kataokeuaopévo atd 1o [epuavd Bépvep
Znuevg (Werner Siemens) Asitoupynoe peTagu
BepoAivou kal @pavkeouptng. Me Tov nAeKTPIKO
TNAEYPO@O augrBnke GNUAvTIKG n amméoTACn ME-
TAdoong n oTToia dev aATTAITOUCE TTAEOV OKOTADI N
amvoia, aAAG To KUpIOTEPO augndnkav n agloti-
oTia Kal 0 pUBPOG PETAdOONG.

2.4.1 Mou1ros ka1 8£€kTng

H ouokeun) TTou peTafIBddel Ta KwOIKOTTOINUE-
va ypdugata ovoudleTal TTOpmog Kai BpiokeTal
OTO éva AKPO TOU aywyou ouvdeang.

O TrouTég atoTteAcital atmod £va atrAd S1aKkOTITh
(TnAeypa@ikd TTAAKTPO A XEIPIOTAPIO), YEOw TOu
Syt 24.2 SO TASYPADH OTTOIOU O XEIPIOTNG KAEIVEI OTIVUIGIQ TO KUKAWUA.
k¢ emkovwviag: (1) xeipiotipio, O BIOKOTITNG TPOPOBOTEITAI ATIO NAEKTPIKN TNy
(2) ouaToixio NAekTPIKWY OUOOW- Kl OTEAVEI TTOAPOUG NAEKTPIKOU PEUNATOG TTPOG
PEUTV, (3) QYWYOG OUVBEDNG, (4) 16y rapaAATITN PEOW TOU HETAAAIKOU (CUPHATI-

nAekTpopayviTng, (5) ypaeida, (6) .
XapTivn Tavia. vou) aywyou.
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270 GAAO Gkpo TOU aywyou PpiokeTal n Ou-
okeun Tou AapBdvel Toug nAekTpIkoUG TTOAPOUG
Kal ovopadeTal BEKTNG.

O &ékTng atroteAsital atrd £vav NAEKTpoOUayVi-
N ME KIvnTé oTTAIopS. Otav o nAekTpopayvATng
dlappécTal ammd peupa, EAKEl TOV OTTAIONO Kal TTa-
payel NXNTIK& oruara (KTUTroug).

ApXIKG n akouaTIK ) Awn ATav apKeTA yia TIG
avAaykeg NG €1oxNG. Apyotepa OUWG PE TNV Ka-
BiEpwon Tou TnNAéypagou, Xpeldobnke va Karta-
ypagovTtal Ta AapBavépeva unvuuara o€ xapti. O
VvEOG OEKTNG, VIO VO UTTOPEI VO KATAYPAPEI TA
unvuuata, AsiToupyouoe wg €€AG: €TV OTOV
OTTAIGHG TOU NAEKTPOUAYVATN OTEPEWONKE Ypapi-
da, TTOU CNMEIWVEL TIG JETAKIVAOEIG TOU OTTAIOHOU
o€ Jia XapTivn Awpida.

H Awpida EeTuliyeTal uTrpooTd OTn ypagida ue
oTaBepny TaxutnTa pe TN BorBeia wpoloyiakoU un-
xaviopou. H ypagida xapdooel Trdvw oTnv Tauvia di-
QO TAMATO TTEPICOOTEPO R AIYOTEPO MAKPG (TTAUAEG 1)
TeAgieg) avaloya e TN SIAPKEIA TwV TTOAPWY peUa-
TOG TTOU €0TAANCAV aTTO TOV TTOUTTO. H ouokeur TTou
XpnoipoTToinoe apxikd o Mopg ATav Tautdxpova Kal
TTOPTTOG Kan 6€KTNG. Me Tov TpOTTO QUTS Ta BUO AKPa
NG CeUENG emKoIVWwvVoUoaV ap@idpopa.

MmropoUoav dnAadn kal va petaBiBadouv Kai
va déxovTal pnvoparta, oxl Opwg Tautéxpova. Ol
OUOKEUEG ouvdéovTav PETAEU Toug PE éva pévo
oUppa. KaBe cuokeur) ota dUo dkpa eixe avetap-
NN TPOoPOdOCia atmd pia TOTIKA NAEKTPIKA TTNYN
(uTraTapia). To KUKAwpa ékAgive PJECW TNG yNG,
TTOU €TTITEAOUCE TO POAO Tou deUTEPOU aywyou. H
peTadoon Twv aAQaBnTIKWY cUPBOAWYV uE Tn Bor-
Be10 TOU NAEKTPIKOU pEUATOC YIVOTAV HE TN XPNOI-
JoTtToinan evog KWwdika, Tou Kwdika Mopg.

2.4.2 O Kwdikag Tov Mopg

O popoikdg Kwdikag (Lopaiké aAdpnTo) aTro-
TeAeiTal atrd ocuvduaopoUlg dUo OTOIXEIWY - £VOG
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Zynpa 2.4.3 TnAeypa@ikod TTAR-
KTPO.

Zynpa 2.4.4 ‘Otav 0 NAEKTPOHO-
yvATNG TOoUu OEKTN Otv dlappEeTal
atré pedua (a), n ypagida dev on-
peiwvel TiTote. Otav méleTal TO
TIAAKTPO OTOV TTOPTTO KOl O nAe-
KTpopayvATNG dlappéeTal atmd ped-
pa (B), éAkel TN ypagida n otroia
ONUEIWVEI YPAUUN.

—

Zynpa 2.4.5 XeipioTipio TnAeypa-
pou Tou 1849. H idia cuokeun eival
TIOUTTOG Kal OEKTNG.

Zynpa 2.4.6 AuTOaTO KaTaYPapI-
KO TnAgypdgou Tou 1850.



32 KEDAAAIO 2

TTOAMOU NAEKTPIKOU PeUUATOG MIKPAG OIdp-
Kelog (TeAgia) Kal evog TTAAPOU PEUPOTOG WE-
YAaAng didpkeiag (TravAa). H Ajyn ytropei va
Yivel €iTe aKOUOTIKA (e KTUTTOUG) EiTE ypapI-
K& (TEAEIEG-TTAUAEG).

O1 ouvduacpoi Tou kwdika Mopg TTeEpI-
AapBdavouv Ta 26 ke@aAaia AaTivik@ ypdau-
pata, Toug 10 apiBuoug kar cUuBoAa, OTTwG
TNV TeAgia (.), TO KOUUa (,), TO EPWTNHATIKO
(?) K.ATT.

Zyqpa 2.4.7 Kotaypa@iké TnAeypdpou
Tou 1860 pe xapTivn TaIvia.

2.4.3 Avdykn avénons Tov pvOBuoU UsTddoonsg

To oUoTnua Tou NAEKTPIKOU TNAEYPOPOU, AV KAl OUCIOOTIKA €AUCE TO TTPO-
BAnua NG emKoIVWViag, €ixe éva coBapd TTEPIOPICUO OTNV TaXUTNTA PETAdOONG
OupBoAwv. O TrePIoPIoPOS auTdg €ival N TaxUTNTA TOU XEIPIOTH GTNV OTTOCTOAN
TTAAUJWY. ZTO XEIPOKIVNTO XEIPIOTAPIO N TAXUTNTAa HETAdooNg £€POAve OTIg
15 A€geig TO AENITO.

MNa va BeAtiwOei n katd-

Al — P - 5 ..., oTaon, €yive TIPooTIadeia
B |— Q| ——.— 6 |—.... yla KoAUTEPN ekPeTAAAEUON
Cl—.—. |R|.—. 7 [——=... NG TNAEYPAPIKAG YPAUHAG,
D |_ S — n omoia amotreAei TO
SanmavnpoTepo THAHO

E T - Y= 6Ang Tng TnAeypawi-
F — 0] — O | Py — KNG EYKATACTAONG. 2TNV
G |l—_ v _ apxr, Xpnoiyotroinnke TO
o o — — — 1 &mA6  (duplex) oUoTNuO
S A B (Stearns-Girtl, 1853), pe T10

1 X|[—.o— Plee——-. oToio ATav SUvVaTH N TOU-
J|o——— | Y | = —— B || =—=c—oo0s TOxpovn peTaBifacn TnAe-
K |- _ 7 | —_ I —___. YPO@nUaTog Kai atmd Ta dUo
7 - > akpa NG vpaumg (apei-

o pym——) |t dpopn €TKoIVwvia).

M |- — 2 | —— P — ApYéTgpq, XPNoIuo-
N |[_. 3| ... )| — . — ToINénkav oI AQUTOUATEG
ol—___ 2l ... _ I —.._. TNAEYPAQIKEG PNXavES (au-
TOpaTn ueTapifaon). H au-

Mivaxas 2.4.1 Kwdikag Mopg. Téuatn peTaBifoaon péow



ANATKH THAEIMIKOINONIAX KAl METAAOXH ZHMATON 33

TNAEYPAPIKWY PNXAVWY TTPAY-
MATOTTOIEITAI JE TNV TTOPOOKEUR
€K TWV TTPOTEPWYV TOU MNVUMO-
TOG TTOU TTPOKEITAl VO JETAOOOEI,
utté pop@n didtpntng Taviag. H
dI4TpnoNn TNG Talviag TTpayuaTo-
Troigital o€ €10IKA di1dTagn, To &1-
aTPNTR, OTOV OTTOI0 O XEIPIOTAG
ME TN BonBeia TTANKTPWY avoiyel
oTTéG OUPQPWVA HJE KATTOIO GUM-
BOAIKO KWOIKA. 2Tn CUVEXEIA N
SI14TpNTN TaIvia TTeEpvAgl aTmo pia
ouokeun (autépaTog ueTapipfa-
OTNG) N oTroia Tn UYETOQPAdeEl o€
TeAEiEG KAl TTAUAEG oUWV PE
TO aA@dpnTo Tou Mopg.

O 6¢kTNnG Tou oTaBPOU ARYNS
EVEPYOTTOIEITAI QTTO TOUG TTAA-
MoUG peUATOG TTOU POAvVOoUV Kai
avoiyel oTTéG o€ XApTIvn Tavia. H
Talvia odnyeital oTn CUVEXEIQ OTO
HETAPPAOTH, O OTI0I0G Eival
Mia €101k eKTUTTWTIKA  dIdTagn,

Zynpa 2.4.8 EKTUTIWTIKOG TNAEYPA®OG Tou XIoug. ZTov
TNAEypa@o auTd, dUO TPOXOI, Evag Og KABE OTABUO EKTTO-
MTTAG Kal AWNG, £@epav oTnV TTEPIPEPEIG TOUG avAyAupa
Ta Wnoia Tou aAQaBATOU Kal TTEPICTPEPOVTAV GUYXPOVA.

‘ET01, 61OV O TPOXOG TOU £VOG UNYXAVANATOG TTOPOUCiade

oTO KATW TOU PEPOG A.X. TO A, TO idlo GuvéBaive Kal GTN
Auwn. Av mied6Tav TTAVW OTOV TPOXO EKEIVN TN OTIYHA HIG
XapTivn Taivia, Ba TUTTWVOTAV ETTAVW TNG TO GUMPBOAOC A.

Fa TNV EKTTOUTTR UTTHPXE £va OUVOAO TTARKTPWY, éva yia
KGBe wneio kal apiBuéd. H doknon Trieong amoé 1o xeipi-
OTA OTO TTAAKTPO TOou GUMPBOAOU A gixe WG CUVETTEID TNV
EKTTOUTIN) PEUPATOG GTN YPOMMN, TN GTIYHA AKPIBWG TToU
TO oUuBoAo A Bpiokdtav o€ Béon ekTUTTWONG KAl GTOUG
dUo oTaBuoug. To peupa, kKabwg diepXOTaV PEOW EVOG
NAEKTPOMAYVATN OTN AQWn, TTECE TN XAPTIVN TaIvia Kal

. . . P £T01 TUTTWVOTAV TO GUMBOAC A.
TTou Byadel atnv €006 Tou XAp- hp

TIVN TAIVIQ JE TUTTWHEVOUG OAQa-

BNTIKOUG XOPOKTAPEG Ol OTTOI0I AVTIOTOIXOUV OTIG SIATPACEIG TNG XAPTIVNG Talviag
€10060u. Mg 1oV TPOTTO AUTO ETTITUYXAVETAI UYNAR TaxUTNTA PHETAdOONG TTOU dEV
Ba utmopouce va TrpaypartotroinBei amd kavéva XeipioTh. To autéuarto TnAsypa-
@IK6 oUoTnua Mopg-FMouiTtoToouv ptopoloe va peTapiBdosl éwg 250 Aéeig
TO AEMTO 0¢ oxéon pe TIG 15 pdvo Tou atAou xeipioTr) Mopg.

244 O eKTUTTWTIKOS TNAEYPAPOS

‘Eva GAAO cUoThua TNAEypaQiag aTo o1Toio N AWN yIvoTay €1Tiong pe aA@apnTi-
K& oUMBOAa Kail OxI JE TEAEIEG KAl TTAUAEG ATAV O EKTUTTWTIKOG TNAEYPAPOG Tou XioUg
(Hughes). BéBaia, o TNAéypa@og autdg ATav TTOAUTIAOKOG Kal aTTaIToUoE €10IKO
XEIPIOKO Kal TOAUMNVN eKMaideuon, d16TI N Asiroupyia Tou Bacifétav 0To CUV-
duao o6 oplopévwy TTARKTPWY Kal Tou puBoU ekTTouT . H TayxutnTa petddoong
nrav 25-30 AéSeig To AemTo. AnAadr) SITTAGCIEG aTTd TOV ATTAG XEIPIOTH.
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O1 rapatrdvw BeATiwaelg Ederxvav 0TI UTTAPXE EvTovn N TAoN:

® va augnBei o pubuodg peTGdOONG,

® OTNV EKTTOUTTN Kal TN AAWN va XpnoIdoTtrolouvTal UOvo aA@apnTIKoi XapaKTr-
peG, dnNAadN Keipevo kal oyl 0 kwdikag Mopg,

® VO atTAOUCTEUTOUV N EKTTOUTTA Kai N Afjyn Kai va yivouv aveapTnTeg ammo Tnv
IKQVOTNTA TOU XEIPIOTH.

2.5 TMOAYIIAE=ZIA -
H AZIONOIHXZH THX THAETPA®IKHX TPAMMHZX

Mia guokeurj TTou etmivonBnke atrd Tov Mmovto (FdAAo TnAeypagnTig Jean
Maurice Baudot) £€dwae Tn duvartdTtnta va agioTroindei akoun TTEPICOOTEPO N TNAE-
YPOQIKI YPOUMA. H cUoKeUn auTr ETTETPETTE TNV ATTOCTOAN WEXPI €€ TNAEYPAPNUATWY
TaUTEXPOVA PECT OTTO Wia TNAEYPAQIKT YPORMA. XTN Afjyn Ta £€1 TNAEYPOAPHMATA EKTU-
TTWVOVTAV UE TN HOPPH) KEIPEVOU aTTO TOUG EKTUTTWTIKOUG TNAEYpagpoug Tou MTTovTo.

H Baoikh 18éa Tou cuoTtAparog Mtovtd Atav n €€AG: H didpkeia NG exTTo-
MTTAG utrodiaipeital o€ ioa dlacTAparta. To kaBe xpovikd didotnua diatiBeTal o€
OIaPOPETIKO XeIPIOTAPIO (TTOUTTO). ‘ETO1, évag OUYKEKPIUEVOS apIBUOG XEIPIOTWV
XPNOIPOTIOIEI 0 KaBEvag e T OgIpd Tou, yia Aiyo, Tn YPOU UK ETTIKOIVWVIOG, EVW N
Ypauun AsIToupyei ouvexwg.

MNa n peTapifaon Twv TnAeypa@nudtwy uttipxav €61 xeipioTripia. To k&Oe xel-
PIOTAPIO (TTOUTTOG) €ixe oTn IABEaT TOU TV TNAEYPOAQPIKA YPAUMN Yia TTEPIOPI-
OpéVo XpovIKO didoTnua. ‘Evag Siavopéag, Tou fTav Kai 1o KUpIo 6pyavo Tou
OUOTAMATOG, OUVEDEE DIAdOXIKA Ta £EI XEIPIOTAPIA PE TN YPAMMT. AnAadr cuvédee
ME TN O€IpA TO TTPWTO, META aTTO Aiyo TO BEUTEPO, TO TPITO K.ATT. META TO £€KTO XEIPI-
OTAPIO OUVEDEE KAl TTANI TO TTPWTO, EKTEAWVTAG KUKAIKY TTEPIOBIKY Kivnor).

Etreidr) o xpovog 1mou gixe
TO KGOt XelpIOTHPIO ATAV OU-
Moptrég

Aiavopéag £KTNg YKEKPIUEVOG, 0 MTTOVTO €TTIVO-
= i noe €va OIa@OPETIKO KWIIKA
) I. : / _|-. O oTov OTT0i0 OAoI oI aAgapnTi-

—i KOi XapakTApeS fTav ouvdua-

» Teamn | ' & oyoi néy-r: nlfﬂx'r?wv. To

K&Oe TTAAKTPO €ixe dUO duva-

L i TéC BEOEIC: TMIECUEVO KAl EAEU-

Bepo. O xapaktipag A yia Tra-

Karaypagikd padelypa gixe cuvduaouo: Ta

Tpia TTPWTA TTANKTPO €AEUBE-

Zynpa 2.5.1 H xpovikn rohutrAeSia Tou eiorjyaye o Mmo- PO KQI TA TETAPTO KOl TIEUTITO
VTO XPNOIUOTIOIWVTAG TO BIAVOEQ. TMECUEVQ.

Xelpiotipla
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KdaBe xeIpIOTAPIO €ixe ETTOPEVWG TTE-
VTE TTANKTPA, WOTE O XEIPIOTAG VA OXN-
paTiCel Toug aA@aBnTIKOUG XOPAKTAPES
XPNOIYOTTOIWVTAG TOV KWOIKA MTtTovTé.
2TnVv TTPWTN XPOVIKA TTEPiIodo KABE XEeI-
PIOTAG €0TEAVE TOV TIPWTO XOPOKTHPO
KaBevog atrd Ta £€1 TNAeypagruaTa, atn
OeuTEPN TTEPIOdO TO SEUTEPO XAPOAKTH P
K.0.K. 210 0TaBud AQwng utmpxe GAAog
Ouolog diavouéag, o oTToiog AgItoupyou-
oe odyxpovda g auTOV TOU TTOPTTOU KAl
ouvédee OIadOXIKA TN YPOUUA HE £€1 O-
KTEG, TTAPOMOIOUG PE AUTOUG TOU CUCTA-
paTog XioUd. H Taxutnta Tou KABe evog
TNAéypaou RTav 50 AEEEIG TO AETTTO, VW)
0 puBubg PeTAdoong aTn YPANMK TOU OU-
otpaTog €eBave TIg 300 AéEeIg TO AETTTO.

Ta Baoikd onueia oto cuoTnua Mrro-
vTO ATAV:
® n KwoIKoTToinon Twv aAQARNTIKWV

XOPOKTAPWY MPE OTOoBEPOU  PAKOUG

KWOIKa (5 TTANKTPA),
® 710 KABe xeIpIoTAPIO €ixe oTn d1dbeo

TOU TN YPOUUA YIA PIKPR XPOVIKN OI-

dpkeia,
® 0 OUYXPOVIOUOG TOU TTOUTTOU KAl TOU

OEKTN ETTETPETTE TNV OTTOOTOAN TOU

KEINEVOU OTO OWOTO TTPOOPICHO.

H apxn autr) petddoong epapudeTal
ONUEPA OKOPA Kal OTa TTIO TTPONYMEVA
ouoTAuaTa TNAETTIKOIVWVIWY. OvoudaleTal
Xpovikn mmoAumAedia kai ival n pébo-
00¢ petddoong Katd Tnv oTroia cruaTa
(dnA. akoAouBieg ouppéAwyv) atmd diago-
PETIKEG TTNYEG TTOAUTTAEKOVTQI XPOVIKA Kal
oxnuaTifouv pia akoAouBia cupBOAwY n
otroia yeTapiBaleral Tpog 10 0éKTN. O O¢-
KTNG €ival o€ Bé0n va amoTToAUTIAEKE!
Ta CAUATA KOl va KATEUBUvVEl TO KaBEva
TTPOG TO CWOTO TTAPOAATITN.
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oLVOLOOHAG
5 mhfiktpeoy | LETTERS | FIGURES
Kevdg Kevdg
00000 | yopakmipas | xapoxipas
00001 E 3
00010 AMoyi AMoyR
Tpoppris | poppris
00011 A -
00100 Aigompa | Aidompa
00101 S ’
00110 I 8
00111 U 7
Apxi Apxi
01000 | ypappds | ypapprs
01001 D +
01010 R 4
0101 J Bell
01100 N ,
Aigbviig
01101 F xphon
01110 C :
o111 K (
10000 T 5
10001 Z +
10010 L )
10011 \%\% 2
10100 H &
10101 Y 6
10110 P 0
10111 Q 1
11000 (@) 9
11001 B ?
11010 G %
11011 Figure Shift | Figure Shift
11100 M .
11101 X /
11110 V =
Letter Letter
Uit Shift Shift

IMivakas 2.6.1 Kwdikag MTovTo.
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2.6 H AYAAIKH KQAIKOIIOIHXH

Zynpa 2.6.1 TnAétutro Tou 1965 - Mou-
aeio TnAemkoivwviwy OTE.

Zyqpa 2.6.2 MetayevéaTepo TNAETUTTO
- Mouateio TnAemikoivwviwy OTE.

210V TNAéypa@o Tou MT1TovTO, yia TN PETA-
PPACN TwV TTAAYWY PEUPATOS O€ XAPAKTAPEG,
XpnoiyoTroigital o Kwdikag Mttovtd!. MNa n pe-
TATPOTT KAl KWOIKOTTOINGN TWV XOPAKTHPWY
xpnoiygotroiotvtal 5 TTAAKTpa. ETreidn 1o kébe
TTANKTPO €xel dUo BEoeig, oI duvaToi ouvdua-
oMol Twv 5 TAAKTpwYV €ival 25 = 32. H Béon
TOU KAOe TTAAKTPOU WTTOPEI va avTIOTOIXIOTEI
wg €&NG:
®  TTAAKTPO eAeUBepo — O
® TTAAKTPO TMETUEVO — 1

O1 dUo auTtég Béoeig Pmopouv va Bewpn-
BoUv cav duadikd cUuBoAa i Yneia Kai ovo-
padovTal oTn ouvéxela T (bit).

O1 32 ouvduaopoi Twv 5 bit dev gival apke-
TOi yIa va TTapacTAcouV Ta 26 ypdupaTa Tou
AaTivikoU aAg@arTou kai Toug 10 apiBuoug. O
MTTovTé PeE €va £EUTTVO TEXVAOUA AVTIUETWTTI-
o€ 10 TTPOPRANUa ue emTuyia. Ta 64 cuvoAika
oUpBoAa TToU €xel 0 KWAIKAG XwpilovTtal o€
0U0 opddeg Twv 32, OTTwG Qaivetal oTov Tri-
vaka 2.6.1.

H mpwtn opdda tou Tmepidappdvel T1a
ypauuara ovoudletal LETTERS kai n dedte-
pn ME apiBuoug kal GAAa oUpBoAa ovouddeTal
FIGURES. H petrddoon dedouévwv apyicel
TavToTe JE éva ammd Ta dUo cuupBoia FIGURE
SHIFT (11011) A LETTER SHIFT (11111).

1. O kwdikag Mrmovré ovoudlerai kai kwdika¢ Mappen (Murray) mpog tiuv Tou Neo-
{nAavdou Mdappen o ormroiog emmions acxoAnénke e 1o mpdBAnua 1S KwdikoToinang arnv

TnAgypagia.
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Otav gu@aviCetal To LETTER SHIFT, 6001 cuvduaouoi amé bit akoAouBouv
avagépovTal o ypauuarta Tng mpwing ouadag, evw, av Trponyeital To FIGURE
SHIFT, avagépovTal o€ apiBuoug 1 oUpoAa Tng deuTtepng opddag. Otav katd Tn
O1dpKela HETAdOONG YPAUUATWY aTTaITNOE N ATTOOTOAR €EVOG apIBuoU, TOTE TIPIV
Tov apIBué Tpétrel va oTahei To cuuBoio FIGURE SHIFT. MNa va emavéABel n pe-
Taddoon ypaupdaTwy TTEETTEl va oTaAgl ek véou To LETTER SHIFT. OTrwg @aiveTal
Kal a1ré Tov Trivaka, KaTrola atré 1a 32 gUppoAa TnNG kK&Be ouddag ival Kova Kal
oTIG dUOo opadeg. AuTd eival Ta Kevog xapaktipag, AAayn ypauung, Aigotnua,
Apxn ypauurc, FIGURE SHIFT kai LETTER SHIFT.

OAn n uéBodog kwdikotroinong kard Tov Mrovtd BaoileTal otV avaykn yia
Tayxutepn petddoon mTAnpogopiag. I’ autd, avti va katagulyel o Mtovté otnv
KwdlkoTroinon e 6 TARKTpa dnAadr 6 bit, TTou Ba €dive 2° = 64 ouvduaououg,
TIPOTIUNCE va eAAXIOTOTTOINCEl TOV apiBuod Twv bits yia kGBe xapaktApa oe 5. O
KWOIKAG hE S5 povo bits eTTéTpeTre TNV TaXUTEPN «TTANKTPOAOYNGN» TWV XOPAKTH)-
pwv a1Td TOoUg XEIPIOTES. To Téxvaoua autd ue Tn xprion Twv FIGURE SHIFT kai
LETTER SHIFT emBeBaiwveral kai atrd 10 yeyovog 0TI 0Th JETAdOON TNG QUOIKAG
YAWaooag Tou avBpwTrou n evaAlayr JETAEU YPANPATWY KAl apIBPWY gival TTOAU
Mo oTTavia ato 6,TI TTEPINEVE KAVEIG.

2.6.1 [Iporvmomoinon - TnAsTutria

270V TNAEYPOQO EKTTEUTIOVTAI OTOV TTOUTTO Kal AapBdvovTal oTo SEKTN Ta KWw-
Ok onpaTta (TeAeieg kal TTAUAEG). Ta arjpaTa autd aTn CUVEXEIa Ta PETAPPAClE O
XEIPIOTAG O€ YpAuPaTa Tou aAQaBiTou. ZT0 TRAETUTIO QUTA Ta KWOIKG CGrjpaTa
peTaTpéTTovTal atTeubeiag o€ ypdapparta. ‘ETol, 0 TNAETUTTIKOG TTOUTTOG KOl OEKTNG
gival pia ouokeun Kal €XEl TN YOP®N PIag PNeYAANG ypagopnxavAg. H pyetddoon
TWV KEIPEVWYV YiveTal e aTTAS XeIpIoud Twv TTANKTPWY. H Aqyn yiveTtal e arreu-
B¢iag ekTUTTWOTN TOU KEIPEVOU O€ XAPTIVN Talvia i o€ @UAAO xapTioU.

2tV TnAeTUTTIO XPNOIPoTTOINBNKE 0 KWdIkag Tou M1movtd. O KwdiKag autodg
£yIVE ATTOOEKTOG ATTO OAG TA KPATN, TTPAYMA TTOU ETTETPEWE T OIEBV ETTIKOIVWVIA.
‘Evag KwdIKag TTou xpnaolgoTroigital o€ d1Bv KAipaka ovouddeTal TuTToTIoNN-
pévog. H kaBiépwan kal n Tutrotroinon evog KwdIKa atrd éAoug Toug dieBveig
0pPYavICPOUG TNAETTIKOIVWVIWY dnuiolpynaoe TNV avAaykn NG cuvepyaaoiog Twv Tn-
AETTIKOIVWVIOKWY QOPEWV Kal TNG £I0aywynAs mpoTumwyv. O kwdikag M1rovTo &i-
val TTAéoV TUTTOTTOINPEVOG Kal XpnaoiyoTroigital oTo d1EBvEG dikTuo TnAETUTTIOG. Mia
ETTEKTACT) TOU KWAIKA Tou MTTOVTS e TNV TTPOC0BNKN 2 akdun bit eival o kwdikag
ASCII'. Mg 7 bit o1 cuvduaopoi éyivav 27=128.

1. O kwoikag ASCII Ba avagepBei oo kepdAaio 5.
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2.6.2 MsTtaywyn - TELEX

To TnAéTuTTO aTTOTEAEDE TO TEAEUTAIO Bripa aTnV TTPG0d0 TNG TNAEypaiag. ATrd
10 1900 TTOU dpYXIOE VO XpPnOolYoTTolEiTal, KABIEpWONKE AOYyWw TNG ATTAGTNTAG KAl
NG aglomoTiag Tou. H TnAeTuTTia £yive BieBvg uttnpeoia pe to 6vopa TELEX,
XPNOIKOTIOIWVTAG TOV TUTTOTTOINUEVO KWOAIKA Tou MTTovTé N eKTETAPEVN XPrON TOU
TNAETUTTOU dNUIOUPYNCE TNV AVAYKN CUYKEVTPWAONG OAWV TwV KaAwdIwV TwV TN-
AeTUTTWV (YpapPwWV oUvOEDoNG), o€ £€va onueio. 1o onueio autd Ba ATav eUKoAN N
ouvdean dUO OTTOIWVORTIOTE TNAETUTTWYV PETAEU TOuG. H oUvdean auTr ovouddeTal
HETAYWYR KAl apXIKA yIvoTav atmd XeIpIoTA (xelpokivnTn petaywyn). Ta onueia
OUYKEVTPWONG TWV YPOUHMWY OVOUACTNKOV KEVTPA METAYWYNGS. Ta KEVTpa
auTd apyoTepa EUTTNPETNOAV Kal TO BIKTUO TNG TNAEQWVIaG.

2.7 ANAAOTIKH METAAOZXZH - THAEOONO

APXIKA yIa Tn HETASOON TNG GWVIG XPNOIYOTTOINONKE TO CWANVWTO TNAEPWVO.
Ta nxnTIk& KOpaTa TNG @WVAG avaykalovtav va «odnynbouvy péoa o€ Eva ow-
Ava, XpNOIMOTTIOIWVTAG oav JECO PETAdOONG TOV aéPa, Yyia va ¢Bdacouv atrd Tov
TTOUTTO OTO OEKTN (A.X. CWANVWTA TNAEPWVA PETAEU YEPUPAG KAl PNXavooTagiou
TTAOIWV).

21NV TnAeypagia XpNoIKOTTOINONKE TO NAEKTPIKO PEUMA VIO VO METAPEPEI TTOA-
MoUG aTTé Tov TTOuTTd 010 OEKTN. ‘Evag TaApog pikpng didpkeiag AapBavotav oav
0, evw évag TTaAUOG peydAng didpkeiag oav 1. MNévre cuvexduevol TTaAUOI I00OU-
vapouoayv Pe Eva KwOIKOTTOINHUEVO XAPAKTAPO Tou aApaBrTou. AuTr N KWAIKOTTOI-
nuévn yetaddoaon Twv dUo cupBoAwy (0 kar 1) e€eAixBnke apydTEPQ OTNV WNPIAKN
peTddoon. HTav Opwg evieAWg akaTdAANAn yia Tn YETAd00N avaAOyIKWV on-
HaTwv O1Twg n ewvr). ‘ETol dpxioav ol epeuvnTEG VA ETTIBILKOUV TNV avakaAuywn
TPOTTWV YIO TN YETABOON PWVIG XPNOIPOTTOIWVTAG TO NAEKTPIKO peUUA.

2.7.1 To TnAépwvo Tov Pdig

To 1861 o lepuavég ik Paig (Philip Reis) xpnoiyotroinoe éva oluoTtnua
TTOU TO aTTOTEAOUCAV £VAG TTOPTIOC, Hia YPAMML, €évag OEKTNG Kal Wia NAEKTPIKN
Nyn. O TTOUTTOG ATAV €va NXEIo, TTou aTN Wia €dpa Tou €ixe pia peuBpdavn, ETTAVW
TNV OTT0ia AKOUMTTOUCE Wia BeAdva. Me Ta akouoTIKA KUUaTa N epBpavn dpxile
va TTAAAETal KAl GAAOTE eV akoupTToUuoe AAAoTE O OxI 0Tn BeAdva. ATTOTEAEGUQ
auTAg TNG dladikaaiag ATav va BIAKOTITETAI TO NAEKTPIKO KUKAWMPA TTOUTTOU-OEKTN
oTn 8éon eTa@Ag pePPPAvNg Kai BeAdvag pe To pubuod TnG TTAAUIKAG Kivnong. To
OIaKOTITOUEVO peUPa KUKAOQOPOUOE atrd To TTnvio Tou &EKTN Kal dnuioupyoloe
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eKei peTaBaAAduevo payvnTIkKG TTeEdiO, TTOU €KAVE TOV TTU-
priva Tou TTnviou va TTAAAETAI OTO PUBPO TWV PETAROAWV.
H tTaAuIkA auth kivnon evioxudétav atrd To nxeio Tou
OEKTN Kal akouyoTav £T01 Evag HXO0G, TToU £uolale KATTWG
ME TOV APXIKO AXO TTOU €VEPYOTTOIOUCE TOV TTOUTTO. TN
ouoKeur] Tou auth o Pdig édwae 10 Ovoua TnAépwvo. Me
TO oUOTNPG auTd €mMITEUXONKE N PETAdOON POVO UEPIKWV
AXWV, Xwpig ToTE va KaTopBwbei n perddoon ouIAiag.
‘ET01, TO oUoTNPa Ogv PTTOPEDE Va XpnaiyoTroinBei ammodo-
TIKG oTNV TTPGEN Kal EEXAOTNKE XWPIG VO EQAPUOCTEI TIOTE.  5yig. 2.7.1 O Mkpa-

2.7.2 To TnAépwvo Tov M1reA

H tTnAepwvia o@eilel oucIaoTIKA TNV avakGAuyn
NG otov AAe§avrep Fkpaxap MmeA (Alexander
Graham Bell). TNa tnv €mvonon autr) atroveuRdnke
otov MtreA dimAwpa eupeaitexviag oTig 7 MapTiou
1876 omig H.INM.A.

O MTreh eixe diayvwael 6T yia TNV TTapaywyn
NAeKTPIKOU pelpaTog, To oTToio Ba €ixe Ta idla xapa-
KTNPIOTIKA PETABOANG PE TIG KUPAVOEIG TOU aépa TNG
OMIANiag, Bev Ba émpetre TO pelua autd va eival dia-
KOTITOUEVO, OTTWG OTn ouokeun Tou Pdaig. To pelua
OQeIAE va HETABAAAETAI KATG TUVEXR TPOTIO UE PETA-
BANTA ammAwg évraon. MNa va 1o EMITUXEI, EKUETAAAEU-
Onke 10 QaIVOUEVO TNG dnuIoUPYiag EMAywyiKouU
PEVHATOG AOYWw PETAROAAG TOu payvnTikoU TTediou
€VOG TTNViou.

H didragn Tou M1reA amoteAcito ammd dUo GuoIEG
OUOKEeUEG (TNAEQwVA), 01 OTToiEG AcIToupyouaav Kal
WG TTOUTTOI KOl WG OEKTEG KAl TN YPAMUME ETTIKOIVW-
viag. To kdBe TNAéQwvo ATaV €vag atTAdG QUOIKOG
MayvATNG TTou €iXe yUPpW TOU MIG CUPUATIVN TTEPIE-
NEn (tTnvio). Eixe emmiong otepewpévn TAvW TOU dia
pepBpavn. Otav pidoloe kaveic PTTPooTd atmod Tn
MePBpPAvN Tou TTouTToU, auTh dpxile va TTAAAETAI OTO
PUBUO TWV AKOUCOTIKWY KUMATWY Kal va PETARAAAEI
pubuikd TNV amdéoTacn TG atrd 1o PayvhTn (TTuph-
va) Tou TTouTToU. ATTOTEAEOUA TNG PETABOANG AUTAG
TNG amdéoTaong avaueca otn HePBpdvn Kal Tov TTu-

Xap MrreA.

Zyfpa 2.7.2 H Tpwtétutn -
AEQWVIKN ouoKeur) Tou MTTeEA.

Zynpa 2.7.3 Xeipéypago OKa-
pignua Kal CNUEIWOEIG TNG TNAE-
(PWVIKAG TOU CUCKEUNG ATTO TOV
Ikpdixap MrreA.
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Zyfqpa 2.7.4 O Tkpaxay MTTeA pmrpooTd
OTNV TNAEQWVIKF) GUOKEUN TTOU OTAONKE N
MO ONUOVTIKA TOU €QEUPEDTN PE TEPATTIA
OuveIoQOPG TNV TEXVOAOYIKA €EENIEN TOU
avBpwtrou.

KEDAAAIO 2

priva ATav N JETABOAN Tou payvnTikoU TTedi-
ou Péoa oTo OTT0i0 BPICKATAV TO TINVIO KAl N
dnuioupyia 0’ autd PeUPATOG ATTO ETTAYWYI).

To peTaBaAAéuevo autd nAekTpIKO peU-
MO OTO KUKAWMA TTOUTTOGS - YPAPUN - OEKTNG
£pBave OTO TINViIO TOU OEKTN Kal dnuioup-
youoe pe Tn o€lpd Tou éva PeTABAAAOUEVO
MayvnTiKG TTEdio, TTOU TTPOCBETOVTAY OTO PU-
OIKO payvnTiKO TTEdi0 TOU TTUPAVA TOU OEKTN
Kal £T01 YEVVIOTAV Kal €OW £va PHETABAAAOE-
VO PayvnTIkS TTedio. AuTO TTpoKaAoUae AAAO-
Te a0BevETTEPN KAl GAAOTE 10XUPOTEPN EAEN
oTn JEUBPAvN, n otroia e Tov TPOTTO AUTO
apxi¢e va TTAAAeTal 0To pUBPO TOU PEUPATOG,
dnAadn oto pubud NG apxIkAg Gwvng. Ka-
Bwg TTaAAdTav, avdykale TO YUpw TnG aépa
va TTAAAETAI Kal AuTOG Kal £€T01 VO aKOUYETaI
gava o apyikdg AXoG.

MNa tnv loTopia pvnuoveletal €dw OTI TRV

idla akpIBWG NUEPa Kal HONIG 2 wpeg apyoTepa o EAioa Mkpéu (Elisha Gray) ka-
1€0e0¢ emmiong oTig H.MN.A. aitnon yia katoxUpwaon eUpEeCITEXVIAG yIa TNAEQWVO.
To TNAEPWVO Tou Mkpéu €ixe TOV iBI0 BEKTN AANG BIAPOPETIKO TTOUTTO ATTO AUTOV
TOoU MTTEA Kai oTnNEICOTAV OTN PETAPBOAN QVTIOTACEWS TOU KUKAWUATOG PETAEU TNG
TTaAAOEVNG akKidag Kal Tou uypouU (0gU), TTou TTepIEXOTAV JETa O€ £va dOoxEIo Kal

TTOU aTTOTEAOUCE TOV TTOMTTO.

2.7.3 To TnAépwvo 1ov Evrioov

To TnAépwvo Tou MTeA onueiwoe TEPAOTIA ETTI-
Tuxia POAIG gpgavioTnke. H Apepikavikn TnAeypa@i-
K etaipeia Ouéatepv NMouviov TéAeykpag (Western
Union Telegraph), 1Tou €ixe Tnv ekpetdAAeuon Tng
TnAeypagiag, €ide va kivOuvelouv To CUPQEPOVTH
TNG Kal TTPpooTTddnoe va Ppel TpOTTo va EeTepdoel Tov
Kivouvo. O d1donuog eQeUPETNG TNG ETTOXNG EKEIVNG
Topag ‘Evricov (Thomas Edison) aoxoAnbnke pe 10

Zynpa 2.7.5 Xelpdypago oka-
pignua Kal GNUEILOEIG TNG TN-

TPORANUA yia Aoyapiacud Tng Western Union kai 1ré-

AEQUVIKAC ToU ouokeurc ame  TUXE VO KOTOOKEUAOE! €va TTOUTIO JIAQOPETIKG aTTO
1oV MKpdixap MTTEA. auTov Tou MTTeA.
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O troutrég Tou ‘EvTioov Asitoupyouaoe BacifOuevog
otnv 1016TNTA Tou AvBpaka va PETARAAEl TNV ECWTE-
PIKI TOU NAEKTPIKA avTioTaon, otav PeTaBAAAETal N
Tieon Tou aokeital otn pdla Tou. Av PIAACEl KAVEIG
MTTPOOTA aTrd pia paRdo dvBpaka Trou TECETAl Kal
guykpareital amd 2 eAaoparta, n papdog Ba apxioel
va TTAAAETal aTTO T NXNTIKA KUPOTO Kal n TTiecn oTa
onueia eTa@wv paRdou Kal EAACUATWY, Kal ETTOME-
vw¢ oTn pada tng pdpdou, Ba peTaBdaAAeTal ye artro-
TEAEOUA va PETABAAAETAI N NAEKTPIKA avTioTaon Tng.
AuTO Ba €xel wg ouvETTEla va PETaBAAAETal TO pelua
Kal eTTopévwg oTo OEKTN Ba avatrapdyetal n ewvr,
OTTWG Yivetal Kal oTo ouaTtnua Tou MtreA. O ‘EvTicov
BeATiwaoe €TTiONG TO XOPAKTNPIOTIKA TOU CAUATOG TTOU EKTTEUTTETAI OTTO TO OKOU-
OTIKO TTPOCBETOVTAG £va ETTAYWYIKO TINVio! 0To KUKAWMA EKTTOUTTAG. ApyoTeEpQ,
o TouTrég Tou ‘Evrioov BeATiwdnke atrd Tov Xioug (Hughes) o otoiog xpnoigo-
Troinoe avTi yia pdBdo amd dvBpaka pepikd c@aipidia amd dvBpaka avdaueca
o€ PETAANIKG eAdoparta. ZTov TTOPTTO autd dOONKE yia TTpWTn Qopd 1o dvoua
HIKPO@WVO. 3T0 GNUEPIVA PIKPOPWVA XpNnoipoTtroiolvTal YAyhaTa dvBpaka
MEOQ OTNV KAWaA TOU TNAEQUWVOU YIa KAAUTEPN ETTAQN.

Zyfua 2.7.6 O Topag Evrioov.

2.8 KEPAIEX KAl KYMATA - A YPMATH THAEITPA®IA

O1 gpeupéocic TNG TNAgypagiag kal TNG TNAEQwviag avoigav 1o dPOUO yia To
MEYAAO OVEIPO TOU avBPWITTOU: TN XWwpig OpIa ETTIKOIVWVIA PE TNV EKUNOEVIOT TOu
XpPOvou kal Tnv e€dAeipn TnG amoéoTacng. H emkoivwvia dpwg amaitolos Thv
eykardoTtaon KaAwdiou avaueoa aTov TTOUTTO Kal TOV OEKTN. ZTIG MEYAAEG aTTO-
OTAOCEIG TO KOOTOG EYKATACTACNG ATAV IBIAITEPA UWNAD.

O k6106 T¢ainpg MagoueA (James Maxwell) otnv «HAekTpopayvnTiknA B¢-
wpia Tou QWTOG», TTou AVETTTUEE PETAEU Tou 1867 kal Tou 1873, €ixe TTPORAEWEI
TNV UTTapEn Twv NAEKTPONAYVNTIKWY KUPATWY Kal TN duvatotnTa dIadoonG Toug
o710 Xwpo. O lNepuavog Xavprx Xeprg (Heinrich Herz) utmipge o TTpwTog TT0U TO
1887 katépBwaoe va TTapaydyel oTo epyacTrpid Tou padloKUATa Kal Va ETTIRERAI-
woel TN Bewpia Tou MdgoueA. I’ autd Ta NAEKTPOUAYVNTIKA KUPATA ovopddovTal
Kal «epTdiavay (0 KaBiEpwPEVOG OPOG «EPTdIavVAy» TTPOEPXETAI ATTO OIOPOPETIKA
QwVNTIKA atréd0o0n Tou OvOUaTOG Tou XepTg-Herz).

1. Avo mnvia tuAiypéva arov idio rupnva.
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2.8.1 O moumos Tov XspT1¢§

O mrouTrég Tou XepTg PaiveTal oTo oXAUa 2.8.1. 'HTav Kataokeuaouévog aTro
Ouo 6uoleg HETAANIKEG TTAAKEG, OTEPEWUEVEG N KABE pia o€ pia YeTaAAIKA p&Bdo
(P), n omoia katéAnye o€ pia geTaAAIkr) utrdAa (M). To k&dBe cuoTnua TTAGKa - pa-
Bd0G - utrdAa fTav ouvoepévo aTny £€£000 £VOG ETTAYWYIKOU TThviou.

270 TTPWTEUOV TOU ETTAYWYIKOU TInviou e@apuolétav cuvexng Taon Kai ToTe
AOYW TNG €TTAYWYAG, EP@avIZOTaV OTO OEUTEPEUOV TTNVIO, VIO HIKPO XPOVIKO OId-
OTNMA, PIa apkeTd peyaAluTepn 1aon. O1 dUo PTTAAEG ATAV OPKETA KOVTA WETAgU
TOUG KAl oXNPATIdav éva PIKpo didkevo. OTtav n Tdon oTo deuTtepelov EeTTEpVOUOE
TN SINAEKTPIKA" avToxr Tou aépa, TéTE TTEpvoUaEe Eva aUVTOUO pela, e TN HOPYN
oTvenpa, avaueoa oTIG HETAANIKEG UTTAAEG.

To pedpa autd ATav evaAAaoCTOUEVO UWNAAG ouxvoTnTag, €€ aitiag Tou OXA-
MaTOG TNG KABe PETAAAIKAG TTAGKAG Kal TG pdaRdou
Ta  podlokopara  €ival TIOU aTroTEAOUCAV XWPENTIKOTNTA KAl QUTETTAYWYH.
T0 06paTa NAEKTPOPAYVATI- 21N pikpA didpkela TTou ol TTAAKEG dlappéovTal atTd
K& kOpata Tou Biadidovral EVOANAOGOUEVO NAEKTPIKO PEUMA OKTIVOBOAOUV GTOV
oTnNV atpéoPaIpa YE TNV TO- . . P .
XUTATa Tou GwTEe. YUpPW XWPO NAEKTpouayvnTIKG kKupata. Or TTAAKEG au-
TEG ETTOPEVWG ATTOTEAOUC AV TNV KEPAiIA EKTTOMTING.

Mrmatapia

n , .
pwretov Tmvio Aeutepetov Mnvio

Aidkevo

__o (]
M

MeTaAAIKA TTAdKQ MeTaAAIK) TTAdKa

N

KOpa pikpig d1dpKeiag

Zynpa 2.8.1 O TouTIog Tou XepTS.

1. AinAekTpik6 ovoudadetal évag Hovwrhg o OTT0iog BPioKeTal 0 NAEKTPIKOG TTedio. SuvhiBws
OTO ECWTEPIKO TOU TTUKVWTH.
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MNa va avixveuoel 0 XePTS TA NAEKTPOPAYVNTIKA KU-
pata, xpenoigotroinoe €va avolXTéd PETOAAIKO OAKTUAIO
ME BUO METAAAIKEG UTTAAEG OTEPEWNPEVEG OTA AKPA TOU
avoiypatog (oxnua 2.8.2). O1 utrdAeg oxnudridav £va o1-
dKEVO OTO OTT0I0 TTAPATNPOUCAV PIKPOOKOTTIKOUG OTTIV-
Onpeg, 6tav n diaragn ATav dITTAQ GTOV TTOUTTO KAl EKTTE-
MTTOTAV ATTO AQUTOV NAEKTPOPAYVNTIKA AKTIVOBOAIQ.

To TTapatTdvw cUCTAPA TTAPAYWYNG KAl avixveuong
TWV NAEKTPOPAYVNTIKWY KUPATWY €iXE TTOAU PIKPN) EUPE-
Agla TNG TAENG TWV PEPIKWY PETPWYV. XpnoIuoTToIndnke
EKTETAMPEVA YIA TTOAAG XpOvia aTrd Tov XEPTS yia TN WE-
AETN TWV IBIOTATWY TWV NAEKTPOMAYVNTIKWY KUPATWV
(avakAaon, d1d6Aacn K.ATT.).

Zyqpa  2.8.2 O déktng
(avixveuTng) Tou XepTq.

2.8.2 O 1Toutros kKai 0 8£ktng Tov Mapkovi

MeTa Tov XepTg, TTOANOI GAAOI EpeuvnTEG GUVEXIOQV
TIG JEAETEG Kal Ta TTEIPAPATA Tou, €€eTadovTag Tn duva-
T6TNTA XPNOIYOTTOINONG TwV PABIOKUPATWY O€ TTPAKTI-
KEG epapuoyég. 'Evag atrd autoug, o ITahdg NouMEAOg
Mapkévi (Guglielmo Marconi) HeAETNOE TIG BEWPIEG TOU  xyiya 283 O FoungAyiog
Xeptg 10 1894, 61aV ATAV POVO 20 €TWV. AVTEANPON Yp-  Mapkovi.
yopa 611 Ta padiokUuaTta 6a yrropolcav va XpnoiuoTTol-
nBouv yia acUpuaTn TIKOIVWVIA.

210 TpwTa TrEIpdpaTta 1o 1895 mETUXE TN PETAdOON ONUATWY C€ amTdéoTach
€VOG pINiou (~ 1600 m). H xpovoAoyia auTr] (1895) atroteAei kal TO XpOVIKO 0po-
onuo yévvnong Tng acuppaTtng emkoivwviag. O Mapkdvi KataQepe va augnoel
TNV eUBEAEIA TOU TTOUTTOU TOU XEPTG AVTIKABIOTWVTAG TN pia atrd TIG dUO TTAAKES
NG KEPAIag Tou XePTG PE MIA KATOKOPU®PN KEPAia evagpiou kaAwdiou, n oToia
otnpifétav o€ uynAoug EUAIVOUG OTUAOUG.

Tn &e0Tepn PETAAAIKN TTAGKQ T oUvdeae aTn yn (yeiwaon).

Ta petadidépueva oApata ATav TNAEYpa@IKa (dnA. og kwdika Mopg). O &€kTng
aTTOTEAEITO KAl auTdG aTro pia idla kKepaia, N oTroia PETETPETTE TA PABIOKUATA TTOU
TIPOCETTITITAV TTAVW TNG O€ NAEKTPIKO PEUMA KAl OTN CUVEXEIQ PETATPETTOVTAV OE
NXNTIKG orpa pe TN Ponbeia katdAAnAou ewparn. To TTpoRANUa TG Pwpacng,
OnAadn TnG avixveuong Tou AapBavouevou onuaTog, gixe Aubei atmé Tov Mepuavo
@uoiké Mmrpdouv (Ferdinand Braun). To 1874 o Mrpdouv €ixe TTapatnpnoel o
O1G@opol KpUaTAAAOI uTTOpoUV va dyouv pelua JOVo OTn dia kateuBuvon. Auto
TO QaIvOuevo ovopdletal avepOwon. Me tnv avépbwaon Tou Aaupavouevou
OfMATOG O KPUAGTAAAOG uTTOpEi va avadeiel kal va dlaxwpioel TNV EKTTEUTTOUEVN
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O TTouTTéG TOU XepTG

\4puia \_‘/Kz—:pcia

EKTUTTWTAG
Mopg

Dwparig

O 'ITOp'ITC’)g.TOU Mapkévi O d¢kTng Tou Mapkovi

Zynpa 2.8.4 O TIoTIoG Kal 0 SEKTNG Tou MapKovi.

Zynqpa 2.8.5 O Kepaieg TOU TIPWTOU
oT10BpoU  uTTEPATAQVTIKAG aoUpUaTng
TNAeypa@Ikig Ceugng otn Néa Zkoria
Tou Kavada.

Zyfqpa 2.8.6 O Mapkovi SitTAa oTov
€€OTTAIOUO e Tov OTT0i0 €AAE TO TTPW-
TO UTTEPATAQVTIKO ACUPUATO ThAEYPO-
@IK6 oAua oTig 12 AekepBpiou 1901.

TAnpo@opia. O1 diatd&eig TTou XpNOIYOTToIoUV
TETOIOUG avopPBwWTIKOUG KpuoTAAAoug ovouado-
VIOl QWPATES.

XpnoigoTrolwvtag dldgopa UAIKA yia Toug
QewpaTég, o Mapkovi BeATiwve Tnv euaiobnaia
TOU OEKTN KOl TAUTOXPOVA KATOOKEUAZE OAO
KOl 10XUPOTEPOUG OTOBPOUG EKTTOUTIAG. TN
ouvéxela, Tmye otnv AyyAia 0TTou cuveéaTnoe
Tnv etaipeia «Marconi Wireless Telegraph and
Signal Company» Kail a@ooiwbnKe 0TO PEYAAE-
TAROoA0 OX£DI6 TOU va emMTUXEI TNV AcUPUATN
utreEpaTAQVTIKY CeUEN ApepIknG- AyyAiag. Or Tre-
PICCATEPOI ETTIOTAPOVEG TNG ETTOXNG TOU TTIOTEU-
av o611 auToé fTav aduvaTo, d10TI Ta padloKUuaTaA,
OTTWG Kal TO WG, TTEPIOPICoVTaV O€ HIKPEG ATTO-
oTaoeig diddoong, 60N KAl TOU OTITIKOU Opilo-
via. Opwg o Mapkdvi, ye Baon Ta TeEIPAUaTa
Tou, €ixe evdeieig 6T TO OpI0 AuTO PTTOPOUCE
va CETTEPAOTEI, yI' QUTO OUVEXIOE TNV TTPOCTIA-
Beia yia Tnv €TiTEUEN OUVEXWG MEYOAUTEPWV
atmooTagewv d1adoaong. EkTédg atmd Tn ouvexn
BeATiwon TTOUTTOU Kau OEKTN PEAETOUOE Kal TA
XOPOKTNPIOTIKA TNG KEPAIAG.
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Ekeivo 1TOU Kaveig péEXpl TOTE Oev yVWpICE
ATav 6Tl n 10vOooc@aIpd, £€va atmmd Ta avwTePO
oTPpWHATA TNG aTUOCPAIPAG TO OTTOI0 AVOKAG
Ta padlokUuara, Ba ATav n aitia Tou Ba ékave
10 OveIpo Tou MapkovI TTpAYUATIKOTNTA.

O1 mpooTd@beieg Tou Mapkdvi oTEQBNKav
amd emTuxia omig 12 Aekeuppiou Tou 1901.
ToéTe €Aafe TO TTPWTO Prvupa (TTOU ATAV OI TPEIG
TeAeieg Tou ypdupaTog «S» Tou MopoikoU aA-
@afriTou) oto OoTaOUS TTOU €iXE E€YKATOOTHOEI
otnv Trepioxn Signal Hill Tng Néag 'ng Tou Ka-

Zynpa 2.8.7 O Mapkdvi 010 OTaBud
AMWNG UTTEPATAQVTIKWY CNUATWY OTn
Néa Zkotia Tou Kavadd.

vadd. To ofjua eKTTOUTIAG TTPOEPXOTAV ATTO TO
otaBuo6 Poldhu tng KopvoudAng tng AyyAiag
TTOU ETTIONG EiXE EYKATAOTAOEI O idI0G.

O Mapkovl ouvéXIoe TIG TTPOOTIABEIEG TOU
péXp! TTou oTIg 15 OkTwRpiou 1907 Eexivnoe n
Aeitoupyia o€ TTARPN dnudoia eEKUETAAAEUDN TNG
acUppatng Ceuéng peTalu Twv atabuwy Glace
Bay otn Néa Zkwrtia Tou Kavadd kai Clifden
otnv IpAavdia pe avrallayr déka XINIAdWY Aé-
Eewv TNV TTPWTN KIGAAG NUépa AsiToupyiag.

2.9 ®OPAXH -
H HAEKTPONIKH AYXNIA

2.9.1 dwpaon - H Aiodog Avyvia

Mia avakdAuyn n otroia foRBnoe o€ Peydio
BaBuoé Tn Aqwn Tou dékTn Tou Mapkdvi ATav n
8iodog Auyvia.

Ta TTpWwTa BAMATA yIa TNV avakdAuyn auth
€yivav 1o 1882, 6tav o ‘Evticov TrpoaTrabouoe
va BeATIOEN TN AgIToupyia Twv NAEKTPIKWY Aa-
MTTITAPWY TTPOCBETOVTAG €va AETITO AAOUMIVO-
XOPTO OTO ECWTEPIKO TOU YUOAIOU.

To aAoupIvéxapTo auTod €ixe OKOTTO VA ATTWOEI
Ta QOPTIONEVA AToua AvBpaKka va cuoowpelo-
VTal GTO YUQAI Kal va To BauTTwvouy. 2Tnv doKI-
un TTou €kave Aotév o ‘Evtioov Trapatripnaoe oTi

H &16doon Twv nAekTpouayvn-
TIKWV KUUJATWV OTOV TTPOYMATIKO
XWpo Olopépel amd TNV €UBU-
ypaupn 01adoan oTov €AelBePO
xwpo. O1 Adyol gival ol €€RAG: a) To
gQaipiké OXAPA TNG YAIVNG ETTI-
@aveiag B) N AvOUOIOYEVEID TwV
XOPAKTNPICTIKWY TNG ATHOOPAIPAG
Ta otoia peTaBAGAAovVTal XPOVIKA
KQI y) N TTaPOUaia PIag IOVIOUEVNG
TTEPIOXNAG, TNG 10VOO@aIpAg. Iovo-
apaipa ovoPAdeTal n TTEPIOXA TNG
ATUOOPAIPOG TTOU EKTEIVETAI ATTO
80 péxpl 600 XINIGUETPa TTEPITTOU
TIAVW OO TNV ETMIPAVEIA TNG YNG.

AuTO €xel WG aTroTEAEopa TN
METAS00N TWV NAEKTPOUAYVNTIKWY
KUMATWY atmd TNV Kepaia eKTTO-
MTING TTPOG TNV Kepaia Ayng e
TTOAAOUG BPOUOUG.

Ta kUpata TOU @BAvouv OTO
OEKTN KOTOTTIV avAakAaong 1) OkéE-
daong oTnVv 10vooPaIpa gival yvw-
gTd WG 10VOoPaIPIKA KUpaTa. H
Utrapén TnNG 10voo@aIpag oQeileTal
OTOV 10VIOMO TWV CUCTATIKWY TNG
AVWTEPNG ATUOCPAIPAG ATIO TNV
nAiakn akTivoBoAia. Me pia pévov
avakhaon amé Tnv 1ovéceaipa Ta
PadIoPWVIKA KUpaTa PTTopolV va
KOAUWOUV aTTOOTACEIG UEXPI TTEPI-
Tou 4000 YiINiGpeTpa. Opwg eival
duvaTd va uttooToUv TTOAAATTAEG
avakAGoEIG aTmd TNV 10vOopaIpa
KaI TN yn ME atrotéAecpa va d1adi-
dovTal o€ aKOua PEYOAUTEPEG OTTO-
OTAOEIG.
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HAekTpddI0

MupokTwuévo
vAua

Moptrég

1=5mA

AuTrePOUETPO

o/ \)

AékTNG

Zyfqua 2.9.2 O NopmTipag Pe To TTPOTBETO NAEKTPGDIO
XPNOIUOTIOIEITAI GAV QWPATAG - AVOPBWTAG.

Zyipa 2.9.3

H diodog Auyviag
gTNnV OTToIa PAIVETaI
pe BEAN N Kivnon Twv
NAEKTPOViWYV aTTé TNV
TTUPAKTWEVN KGBodo
TTpOG TNV dvodo.

MAéypa Kd&Bodog

Avodog

/4

NRApa MupdkTwong
OTO E0WTEPIKG TNG KaBddou

KEDAAAIO 2

OUVOEOVTOG £VA AUTTEPOUETPO
oT0 TIPOOBETO AUTO NAEKTPO-
010 Kal To BETIKG TTOAO NG TpO-
@odoaoiag Tepvouoe éva TTOAU
MIKpO pelpa. Otav ouvdee 1O
AUTTEPOPETPO OGTO NAEKTPOOIO
KAl oTOV apvnTIKO TTOAO, Ogv
TTEPVOUOE Kavéva peUa.

To @aivéuevo autd ovoud-
oTNKe @aivouevo ‘Evtioov, evw
0 id10G aTTAWG TO onuEiwoE Kal
Oev Tou £dwaoe onuaaia, dIoTI
ekeivo To d1IAoTNUA ATAV ATTOP-
pPOPNUEVOG OTNV TTPOCTTABEIG
TOu va auéfoel Tn SIdpKeIa Kal
TNV atrédoaon Asitoupyiag Twv
AQuTTITHPWV.

ApPKETA xpodvia apyoTeEPa O
OAEIYK (J. Fleming), o otroiog
gixe OlaBaagel yia TO QAIVOuE-
vo 'EvTioov, amo@dacios va 1o
gpeuvrioel Kal o i610G. 'HbeAe
va Xpnoldotroifjoel v 10éa
QUTA YIO TNV KOTOOKEUN €VOG
véou @wpatr. O1 uyéxpr T10TE
YVWOTOi QwPATEG UTTEPEPAV
amdé  TpoPAfuaTa  oTaTIKOU
NAEKTPIOPOU, MEYAANG eual-
00naiag K.ATT.

21IG OOKIPEG TOu 0 DAEIYK
XPNOIJOTToiNOE €vav  TTOUTTO
oav Tou XePTG Kal oTo OEKTN
TTPOCoBETE Eva ETTAYWYIKO TTN-
vio. 210 TTpWTEUOV TOU ETTA-
ywylkoU Trnviou ouvdeae Tnv
Kepaia. 210 nAekTpddIO TOU
AuTITAPa  ouvdeoe TO  €va
dkpo Tou OeUTEPEUOVTOG EVW
T0 dAAO dKpo TO OoUVdEDE OTNV
apvnTik Tpogodoaia Tou Aa-
MTTTAPO.
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To atrotéAeoua ATav akpIBWS auTd TTou TTEPI-
peve. Otav Ta KUPOTO €QTacavV OTO OEKTN, UETO-
TPETTOVTAV 0€ EVOANOOTONEVO pelpa. O AauTITH-
pag avopBbwve 10 evaAlaooduevo peupa. OTtav
TO NAekTPOOIO €ixe BeTIKA ToNn O€ OXEON WE TO
TTUPAKTWHEVO VAUA TOU AQUTITAPA, TO QUTTEPO-
METPO €O€IXVE éva pEUQ.

O A6yog yia Tov 0TT0i0 TO PEUUA UTTOPET Va KI-
VEITaI yOVO o€ pia KaTeuBuvon 0TO EOWTEPIKO TNG
01600u eival n Bepuiovikh! EKTTOUTIA TOU TTUPQ-
KTWHEVOU VAUATOG TNG AuXViag. To TTUPAKTWHEVO
VApa oTnv TeEAIKA pop®n TNG Auxviag kaAugon-
KE atmd éva PIKPO KUAIVOPO, O OTToioG ovoudade-
Tal KaG@odog. H kabBodog BepuaiveTal amd 1o
«vAua Bépuavong», To OTToio BpiokeTal TTAéOV
0710 e0WTEPIKG TNG. ‘Evag peyaAuTepog KUAIVOPOG
TEPIBAAAEI TOV TTPWTO Kal OVOpAdeTal avodog.
Ta nAekTpdvia ptTopoUv va KivouvTtal Pévo atrd
TNV KGBodo Tpog TNV dvodo. H avtiBetn kivnon
gUTTOdICeTaI TTO Ta NAEKTPOVIO TTOU TTEPIBAAAOUV
TNV TTUPOKTWHEVN KABodo. H diaTagn autr ovo-
paoTnke 6iodog Auyvia, TTePIBAAAETAI ATTO YUOAI
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MAéypa Ka&Bodog

Avodog

NRApa
MupdkTwong
E0WTEPIKO

Zynpa 2.9.4 H 1piodog Auxvia Tre-
piAapBavel To TTAéypa. Ta nAekTpovia
yia va @TAo0uUV OThv Gvodo Eival
UTTOXPEWUEVO va TIEPACOUV péoa
armé 10 TAéypa. 'ETol eAéyxetan TO
peUpa avodou-kabodou.

Kal Agitoupyei o€ kevo aépa. H diodog Auyvia TTapouaidoTnke etrionua 10 1904,

QVTIKOBIOTWVTAG TOUG TTOAAIOTEPOUG PWPATEG.

2.9.2 Evioyvon - H tpiodog Avyvia

To eméuevo peyadlo PrApa otnv €EENIEN TNG NAEKTPOVI-
KNG Auxviag Atav n emvonon tou ®opeot (Lee De Forest)
10 1906, 0 o1roi0g €Iofiyaye AAAO Eva NAEKTPOdIO avApEca
oTnv Gvodo Kail Tnv KGBodo oTo ecWTEPIKO TNG Auyviag. To
TPITO auTO NAEKTPODIO ovOoudoTNKE TTAEYHA Kal ATaV éva
OUPMATIVO KUAIVOPIKO OTTEIpWUA TO OTT0i0 TTEPIERAAAE TNV
KaB000. ZuvdéovTag To TTAEYPa O€ pia Taon PTmopouoe va

eAEYXEI TN por] TwV NAEKTPOViwV atrd TNV KABodo TTPog TNV

Zxipa 2.9.5

avodo. Ogo TTI0 apvNTIKO €ival TO SUVAUIKO TOU TTAEYHATOG O A. dépeoT.

1. Ogpuiovikn eKTTouT €ival T0 @aivéuevo NG £E600U nAekTpoviwv amd éva uétailo,
orav autd mupakTwveral. Ta NAEKTPOvVIa ammoKTouv uwnAéc Taxurntes Adyw tne LeyaAng Bgp-
HOKpaaiag mpayua 1mou TouS ETTITRETTEI TNV 6000 aTTo TO UAIKG TOU UETAAAOU.
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1600 AIyOTEPA NAEKTPOVIA PTTOPOUV va JIEABoUV aTTd TO TTAEYMA, OIOTI aTTWBOOU-
vTal atro 1o duvapiko Tou. O £Aeyxog Tou pelpaTog avodou-kabodou pe TNy Taon
Tou TTAéypaTog £dwae TN duvardTnTa TNG evioxuong Twv onudtwy. ‘ETol yevvA-
Onke n evioXoTpla Tpiodog Auxvia. H ovouacia Tpiodog gavepwvel Ta Tpia
NAekTPOBIa (Avodog, TTAEyua, KGB0d0g).

2Tn ouvéxeIa BEATILVOVTOG TN YEWHETPIO Kal Ta UAIKG Twv NAEKTPOdiwv N Tpi-
000G Auyvia xpnoIPoTIoIenke eKTOC aTTd TNV £vioxuon Kal g€ AAAEG EQAPUOYEG,
OTTWG: oTNV TTapaywyn eVOAAACCOPEVWY ONUATwyY, oTnVv d6poicn duo onUATWY,
0€ KUKAWMOTA UYPnAWY OUXVOTATWY K.ATT.

H epetpeon ¢ Tp16d0ou atroTéAede 0TABUS OTNV €EENIEN TWV ETTIKOIVWVIWY,
TNG NAEKTPOVIKAG Kal TNG TEXVoAoyiag. Me TIg Auyvieg €yive duvath n padlopwVvikr)
EKTTOUTTT Kal AW, N TNAEGPaAaCN, TO pavtap ol dIAPOPEG CUTKEUEG ATTOBRKEUGNG
Kal avaTtapaywyng AXou, KaBwg Kal ol TIPWTOI UTTOAOYIOTEG.

2.10 PAAIO®QONIA - EYPYEKITOMITH

H avakdAuywn kai n gadikr) rapaywyn TNG NAEKTPOVIKAG Auxviag €dwaoe Tn du-
vaToéTNTA VA XPNOIKOTTOINB0UV T NAEKTPOPAYVNTIKA KUPATA YIO TN METAQOPA TNG
QPWVAG. Ta nAekTpopayvnTIKa KUPATa aKTIVOBoAoUvTal atmd TNV Kepaia, n otoia
TPOPOdOTEITAI ATTO TOV TTOUTTO YE EVAAAATOOUEVO pelPa. AUuTd Ta KUPATO PETADI-
dovTal o€ HEYAAEG ATTOOTACEIG. 2TNV TNAEYPA®Ia, TO NAEKTPONAYVNTIKO KUPO PETE-
Pepe Ta OUPPOAA TOU HOPCIKOU aA@ABNTOU. MNa TNV EKTTOUTTT TEAEIOG OKTIVOBOAEI-
Tl TG TOV TTOUTTO €va KUHA PIKPNG BIAPKEING, EVW YIa T HETAdOON TNG TTAUAAG
AKTIVOPBOAEITaI KOO PE JeyaAUTEPN OIGPKEIQ.

AuTto 1O cUOoTnua peTddoong cival eVIEAWG AKATAAANAO yia Tn PETAQOPA
®wVNAG. Ta nxNTIKA KUpata TG Qwvng peTaBdAlovTtal ouvexwg. To idio Kal To
pelua opIAiag atTd To OARUA TOU PIKPO®WVOoU. TéTola ofjpaTta AéyovTtal avaAo-

YIKA@ Kal ptropouv va

pelpa opiAiag EmaAAnAia Twv 2 peupdtwy pETG(pEp@OL'JV amé  Ta

NAEKTPOUAYVNTIKA  KU-

. MaTa hE TNV TEXVIKA TNG
'. Ii ‘l I| | Siapoppwong.

M| ‘ H Texvikr TS diapdp-

‘ ’”|| "H @wang, n omoia xpEn-

Y

|| Ik |'||"J OIJOTIOINONKE  CPXIKG,
|| I| |.|

RINIE)
i \ 1 i “ b
i | |"|l||l'|" LY | ‘ '!W‘li” -I‘
|||||H il “H ||||||H | | i i‘ "
'I|||I.|||II| UH" V||
' | ' nrav n diapépwon
mAdaroug. >t diaudp-
Qpwon autrp o TToOUTTOg
Zyfqpa 2.10.1 AaBiBacn NAEKTPIKOU PEUHOTOG TNAEPWVIKAG OHIAIOG Tapdyel éva  evaAloo-
1 TNAEYpa@iag TTavw o€ PEUPA UYNARG CUXVOTNTAG (PEPETUYVO). ob6pevo pelpa UWNAAS

@Epov Y |1|
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ouxvoTNTAG, TO OTTOI0 OvopAleTal EPOV. To TTAATOC TOU PEPOVTOG HETABAAAETAI
avdloya pe 1o peUpa oplAiag. To pedpa TTou TTPOKUTTITEl ATTO THV ETTAAANAIG TOUG
TPOYOodOTEI TNV KEpaia Tou padlo@wVvikoU TTOUTTOU. To KUUQ TO OTTOI0 EKTTEUTTETAI
atrd TNV Kepaia PETaQEPEI TNV OpIAia (TTANpo@opia) kail €xel ETABANTO TTAGTOG. To
KUMO auTO AéyeTal S1apMOPPWHEVO KUHA. O padiopwVviKOg BEKTNG UTTOPEI va
QVAKTG TO G OMIAIGG TO OTTOI0 HETAPEPETAN ATTO £VA OIGUOPPWHEVO PadIO-
QWVIKOG KUA. H TexvIKA ETAdOONG QWVAG Kal XWwV PE TN BoriBeia nAekTpouayvn-
TIKWV KUPATWYV a1Td £va TToPTTO o€ TTOANOUG BEKTEG ovoudleTal padiowvia. H
Ceutn atrd onueio og onueio ovoudletal padlofeuén | aocupuarTikg {euén.

Padiopwvikég ektrouTTéG dpyioav va petadidovtal yopw oT1o 1920. H mTpwTn
PABIOPWVIKA EKTTOUTTH) OTOV KOOUO €yive oTIS Hvwpéveg MoAiTeieg ammd Toug oTab-
poug lMitoutmoupyk kar NTNTPOIT.

21nv AyyAia n TpwTn padIoQWVIKA EKTTOUTTA yIa TO KOIVO JETAdOONKE OTIG 14
NoepBpiou 1922 amd éva otabudé Tou Mm-Mm-Z1 BBC (British Broadcasting
Company). H etaipgia BBC kaBdpioe TTpwTn TOUG KAVOVIOUOUG, TTOU aKoAoUuBn-
oav gTn guvéxela 0Aa Ta padloPwvikd I0pUlaTA.

H epgpdvion tng TnAedpaang 1o 1950 oTnv AuepIKr Kai Aiyo apyoTepa aTiG GA-
AEG XWPES TTEPIOPICE ONUAVTIKA TO padIOPWVO. ZAUEPA TA NAEKTPOUAYVNTIKG KU-
paTta XpNoIKOTToIoUVTaAl YIa HETABOCN PABIOPWVIKWY KAl TNAEOTITIKWY TTPOYPAU-
MATWV KOl Yn@IaKwy OeBOPEVWY (TEAETEET). H eKTTOUTTA KUPATWY aTTO £va TTOPTTO
o€ TToAoUG &ékTeG ovopaleTal eupuekmroumy (broadcasting).

2.11 THAEOOTOIPA®IA -
ANAAOTIIKO THAEOMOIOTYITIO

H 1TpwTn peTddoon oxediwv Kal aoTTPOPAUPWY QUTOYPAPIWY PE TN BoRbeia
TOU NAEKTPIKOU pelpaTOg TTpaypaTotroiidnke yupw ot1o 1930. O1 TTpWTEG CUCKEU-
£¢ TNAspwTOYpaPiag utropoucav va AauBdvouv kal va petafifadouv aotrpouau-
PEG QWTOYPAPIEG Kal ox£DIA e avaAluon 96 anueiwv ava ivioa. O xpbévog o oTToi-
0G xpelagotav yia Tn petddoon Atav 3-5 AeTrtd
avdloya pe To UYPog Tou oXediou 1 TNG pwToYPa-
@iag. H petadoon yivotav péoa armod Tig ouvnoi-
OMEVEG TNAEQWVIKEG YPAMMEG.

H ouokeur| repieAdupave éva peyadAo KUAIVEPO
TTdvw OTOV OTTOI0 OTEPEWVOTAV N PWTOYPOYIa A
TO OX£€0I0 TTOU ETTPOKEITO Va PETad00OEL. 'Evag idlog
KUAMIVOPOG UTTAPXE KOI 0T CUOKEUN Ajyng o OTToi-
oG TTEPIBAANGTAY atrd euaioBNTO PWTOYPAPIKO Tyidua 2111 To avaoyio The-

xapTi. O1 d0o KUAIVOPOI TTEPIOTPEPOVTAI OPYA KAl o 0i61utro (@af) Tou 1935. ATé To
HE TNV id1a akpiBwg oTab®epn TAXUTNTA.  Mouaeio TnAemmkoivwvityv Tou OTE.
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AuToé ATAV TO TTIO KPICIMO KOl ATTapaiTnToO
OTOIXEIO yIa TN CWOTAH PETAdoon TNG €IKb-
vag. Tautdxpova pe Tnv TTEPIOTPOPr ol dUo
KUAIvOpol petatotrifovtal OTTwG O KOxAiag
(Bida). Kovtd otov KUAIVOPO TOU OTTOOTOAEA
UTTAPXE QWTEIVA TTNYA (AQUTTITAPAG), N oTToia
€0Tiade TO QWG O€ £Va onUEio TTAVW OTN QW-
Toypa@ia, ue Tn Boribeia gakou. To avakAw-
Zyipa 2.11.2 O kONvSpog Tou avahoyl-  UEVO QWG OTTO TO ONuEI0 autd CUAAeyoTav
KOU TnAEOPOIOTUTTOU (Pag). aTmoé éva QWTOKUTTOPO.

Av 1O onueio ATav AEukd, €va peyalo
pelpPa DIEPPEE TO PWTOKUTTAPO. Av TO anueio ATav Pgalpo, To pelpa ATav €AG-
X10T0. [a TIG EVOIAUETEG ATTOXPWOEIG TOU YKPI(OU, TO PEUMA EIXE TIG AVTIOTOIXES
EVOIAUEDEG TIPEG.

O atrooToAéag S1€0eTe pia yevvhTpIa pe duvatdtnTa pUBUIoNG TG CUXVOTNTAG.
H pUBuion yivotav atrd 10 pelua Tou QwTokUTTapou. 'ETol éva @wTelvé onueio
QVTIOTOIXOUCE O€ Ui UYNAr ouxvoTnTa, VW €va YKPIi{o OnuEio avTioToiXxoUuaE O€
MIa XapnAoTepn ouxvotnta. Me dAAa Adyia O TTOUTTOG HETETPETIE TH PWTEIVO-
TNTA € KATAAANAEG CUXVOTNTEG VIO TNV TNAEQWVIKA YPAUMH.

21N AMqyn éva KUKAwPa €kave TV avTioTpoen UETATPOTTA. ATTO TN cuxvoTnTa
TTOU €iXe To Aaupavéuevo onua TTapryaye yia avaioyn tdon. H 1don aut ota
dkpa evog Aautrtipa yivotav ewreivl) 6éopun. H déopn ewrTile TO WTOYPAPIKO
XapTi pe TNV avaioyn ewTteivéTnTa. H TTEPIOTPOPT) TWV KUAIVOPWY rTOV CUYXPO-
VIOHEVR, KAl N €IKOVA TTOU APWVE 0 KUAIVOPOG ATTOOTOANG KaTaypa@dTav Tau-
TéXPOVa 0TO KUAIVOPO AWNG. ApyoTEPQ N TEXVIKA aUTH EEAIXBNKE O€ WYn@IAKN, YE
auénon Tng avaiuong ota 300 onueia ava ivioa Kal Peiwon Tou xpovou PETAd0-
ong o€ Aiyotepo atrd €va AeTrTé. Eival n yvwaoTr) GuoKeur) TNAEOPoIOTUTTIAS 1] QOE
N oTToia GAPEPQ XPNOIUOTTOIEITaI EUPUTATA.

2.12 AITHNEIPOTIKEX ZEYZEIX

H emituxia TnG TnAeypagiag ATav TéTola, TTou POAIG To 1866 eykaTtaoTdOnKe
Kal A&IToUpynoe TO TTPWTO UTTEPATAAVTIKO ummoBpUxio KaAwdio. To KaAw-
010 auTO €TTETPEWE TNV APEDN PETAdOON UNVUUATWY avdueoa oTnv Eupwtrn Kai
TNV Auepikr. Opwg, n avdykn Tng datravnprg evoUpuaTng YPOUUAS HETAdoang
ouvIoTOUOE éva PEYAAO TTEPIOPIOHUO AUTWY TWV CUCTNUATWY. [Na TRV TNAEQwvia
apyoTEPa XPNOIUOTIOINONKE KAAWDIO Pe eVOIAPEOOUG EVIOXUTES. AOYyw TnG €€a-
08évnong Tou KaAwdiou N 10XUG Tou ouartog uttoBIR&leTal KaBwg To orjua TagI-
Oevel oTo KaAwdIo. YTrpxav Aoirév kéBe 10 km evioxutég péoa oTo uTTORPUXIO
KaAwdIo, yia va evioxUouv To petadidouevo ofua. H evioxuon ATav amapaitnn,
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waoTe va eTacel oTo AANO AKPO apKeTO CAMA YIa TN ASITOUpyia Tou EKTN.

H aouppatn petddoon éAuae 1o TTPORANUA TOU KAAwdIou OTIG MIKPEG ATTOOTA-
o€1g. Me Tn XpAon avauetadotn n atréotaon auginke apkeTd. TOTTOBETWVTAG TOV
avapeTadoTn o€ oAoéva PeyaAlTePo UYWog, auEdveTtal n ardaTACT AVOUETAdOONG.
270 £00¢POG Ol avaUETadATEG TOTTOBETOUVTAI OTA BOUVA. ZTOV WKEAVO N uévn Alon
gival va ToroBeTnBei 0 avapeTaddtng oTo diIdoTnua.

‘ETO1 XPNOILOTIOIWVTOG TIC BOPUWORIKES EUTEIG CETTEPATTNKAV OI HEYAAOI
TTEPIOPICHOI Kal N OUCKOAN €yKATAoTACN TWV JINTTEIPWTIKWYV UTTORPUXIWV KaAw-
diwv. To 1960 1£€0nKe 0€ TPOYXIA O TTPWTOG BOKIPNACTIKOG dopuPdPpos 0 Hxw 1, pe
duvardétnTa avapetddoons padlopwVvikwy onudtwy. To 1962 1é€6nke o€ TpoxId o
TeAegoTap, o TPWTOG EUTTOPIKOG dOPUPOPOG. O TéEAeoTap avapeTESIOE TNAEOTTTI-
K& TTPOYPAUUOTA KOl TNAEPWVIKEG GUVOIAAELEIS peTau EupwTing kai AUEPIKAG.

2.13 TO TPANZIZXTOP KAl H OAOKAHPOZXZH

H nAekTpovikr) Auyvia yia TrTapatravw ato piod
alwva ATav 10 BacikO e€APTNUA OXEDOV OAWV TWV
NAEKTPOVIKWY CUCKEUWYV. Ta MEIOVEKTAPATA TTOU
€ixe ATav 0 geydAog OykKog TnNG, To UWPNAG KOOTOG,
n peydAn katavaAwaon, n avapovr B€puavong 1ng
KaBAdoU Kal 0 TTEPIOPITPEVOG XPOVOG CwNG TNG.
MNa Tapddelypd, 0 TPWTOG NAEKTPOVIKOG UTTOAO-
yiotAg o ENIAC, o omoiog kaTtaoKeUAOTNKE OTO
I'Iav’smcxmplo’mg I'Isvcyu{\Bdwa, xp,r]crlponoons Fyiua 2131 Kpoorahog KaBa-
XINGdeg Auxvieg ol otroieg kataAduBavav Oyko oo veppaviou (Ge).

QPKETWYV dWMATIWY.

Ma tnv Tpogodoacia Tou Xpeladdtav 1Io0XU avTioTolXn YE QUTH TTOU KATAVOAW-
vouv 20 aTitia. Adyw TnG Béppavong Twv KaBOdwv OAwWV TwV AUXVIWV TO TTEPI-
BaAdov frav amotrvikTiké. H Aermoupyia Tou ENIAC ftav TeAgiwg avagiomaorn,
O16TI KaTtd dlaoTAMATA KalyoTav KATTOoIa aTTo TIG XIANAOEG AUXViES. TA MEIOVEKTA AT
QUTA TTPOETPEWAV TOUG PUNXAVIKOUG KAI TOUG ETTICTHAOVEG TNG ETTOXHG VA AVOKAAU-
Wouv KATI JIKPETEPO, GTNVOTEPO Kal TTI0 AgIOTTIOTO aTTd TIG NAEKTPOVIKEG AU ViES
yIa TIG OAOEVA Kal HEYAAUTEPEG AVAYKEG TWV ETTIKOIVWVIWV.

2.13.1 H évwon PN

H 1816TnTa YEPIKWY KPUOTAAWY va gu@avifouv SIOQOPETIKI] CUUTTEPIPOPA
avdloya PE TN Qopda Tou PeUPATOG £DWOE TO EVOUCHA YIa TNV €pEUva KAl TV
KOTAOKEUN EVOG @uPATH MIKPWV dIACTACEWV YIO VO XpNoIhoTToindei apxikd oTnv
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TNAepwvia. ‘EtTeira ammd mmoAUuxpova TTeIpduaTa JE
! B O1d@opa UAIKG dIaToTwenKe 6T TO TTUPITIO KAl TO
I YEPHAavIo TTapoucidlouv TTOAU peydAn PETABOAN
OTNV NAEKTPIKA AvTioTaoTr) Toug, av €lI0axBoUv £0TW
Kal eAAXIOTEG TTPOOUEICEIG péoa OTOV KPUOTOAAG
TOUG KaTd TN 81a0IKACia TTAPACKEUNG TOUG. Ta UAIKG
QuUTa o€ KaBapr YopYr] ival NHIAYWYOI.

O1 NAeKTPIKES IDIOTNTEG TWV NUIAYWYWV Bpioko-
VTOl AVAPECA O€ QUTEG TWV aywywv (PETAAAA) Kal
TWV HOVWTWVY (YUaAi). AvdAoya pe TO UANIKO TTpd-
opeIgNg karaokeudoTnkav dUo TuTrol nuiaywywv. O évag TUTTog ovoudoTtnke P
Kal €iXE WG POPEIG TOU NAEKTPIKOU peUATOG BETIKG QopTia (O1TEC) Kal 0 SEUTEPOG
ovopdoTnke N Kal €ixe WG POPEIG TOU NAEKTPIKOU PEUNATOS ApVNTIKG QopTia (nAe-
KTPOVIQ). H elcaywyr) TTPOCUEIEEWY OTO ECWTEPIKO TOU NUIAYwWYoU ovopddleTal vo-
Oguon. Edv gépoupe oe emragr dUo nuiaywyoug, évav Tutrou P kail évav TUTToU
N, oTo onueio £vWONg ToUuG eu@AvICeETal PO ONUAVTIKE 1810TNTA: N EMAEKTIKA
Kivnon TWV NAEKTPOVIWV TTPOG HIA CUYKEKPIHNEVN KAaTEUOUVON, auTtn
amdé 1o N oro P. H emagr PN ovopdadetar 8iodog kal xpnoiyoTrolgital eupuTtaTa
OTA NAEKTPOVIKA KUKAWPATA.

O om
@ nAekTpdvIo

Zyfqpa 2.13.2 ‘Evwon PN.

2.13.2 To TpavlioTop

O1rwg 0 OoépeaT TOTTOBETNOE Eva TTAEYUA OTO €0WTEPIKO TNG d16d0uU Auxviag,
yia va eAéyxel To pelpa TnG, £101 Kal ol Mmmapvriv, MrpaTténv kal ZOKAeU (J.
Bardeen, W. Brattain, W. Shockley) Torro8étnoav éva evoIGUEGO KOPPATI NUIayw-
you avaueoa o€ duo AANOUG, yia va eAEyXOuV TO DIEPYXOUEVO pEUUA.

H avakdAuywn auti 10 1948 ovoudobnke kpuoTaAAoTpiodog (Tpavdli-
oTOP) KOl £QEPE pIa TTpaypaTikh emavaoTaon otnv HAekTpovikA. OuoiaoTikd n
avakaAuywn Tou TpavdioTop £QEpe TNV €TTOXA NG
MikponAekTpoVvikig. Ta TpavlioTop ekTEAOUV TIG
id1EG aKpIBWG Aermoupyieg Pe TIG Auxvieg, Xwpig va
£€XOUV TO PEIOVEKTAUATA TOUG.

Emeidn ammoreAdolvtal atmd nuiaywyod (A.X. TTupi-
TIO ] YEPHAVIO), EP@avifouV pia aelpd aTTd GnUavTI-
K& TTAEOVEKTHMATA OTTWG:
®  XaunAni KatavaAwon NAEKTPIKAG EVEPYEIQG,
MIKPO péyeBog,

XOUNAG KOOTOG KOTAOKEUNG,
uynAn alomoTia,
ENeIwn TTPoBANUATWY UTTEPBEPUAVONG.

Zyfjpa 2.13.3 To TpWwIO TPAV{-
oTop 10 1948.
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Emiong Ta tpavliotop (kpuoTaAAoTpiodol) gival katdAAnAa yia ypriyopn TTaA-
MIKA AgIToupyia, OnA. uTTopouv va XpnaoiuoTroinBouv o€ NAEKTPOVIKA CUCTHUATA
duadIKAG (Wnelaknig) yerddoons mAnpopopiag. Ta TpavlioTop oTadIOKA AVTIKATE-
oTNoav TIG AUXVIEG KEVOU OTIG TTEPICOOTEPES EQAPHOYEG KAl ATTOTEAECAV TO £vau-
OMa yia TNV avatrTuén oASTEAA VEWVY NAEKTPOVIKWV GUCTNUATWV.

2.13.3 H oAokAnjpwon

To emméuevo peydho Pripa otnv €E€MIgN Tng HAeKTpOVIKAG TTpayUaTOTTOIRON-
ke amé Tov Taxk KiAumu (Jack Kilby), ota epyacTtApia mng etaipeiag Texas
Instruments oTig H.MN.A. O KiAutru kataoketaoe 10 1958 10 TTPWTO OAOKANPWE-
vo KUkAwpa (Integrated Circuit, 1C). OAokAnpwpévo KUKAwHa (chip) civai
éva ouoTnua TTou TTEpIAaUBAvel evepyd oToixeia (TpavdioTop) kai TTaBnTikd aTol-
XEia (avTIoTAOEIG, TTUKVWTEG, BIGBOUG), KATd TPOTTO TTOU Va atroTeAoUV éva eviaio
oUvoAo Kal gival ouvdedepéva PETAEU TOUG, OTTWG KOl OTA KUKAWPOTA TTOU €X0UV
avegapTnTa oToIXEia. To XauNAG KOOTOG TWV OAOKANPWHEVWY KUKAWUATWY Kal N
duvaToTNTa Toug va AsIToupyouv oav SIOKOTITEG O€ TTOAU pHEYAAn TaxUTnTa TTPOKA-
Agoav TN JEYAAN avaTITUEN TWV WNQPIOKWY ETTIKOIVWVIWV.

2.13.4 O1 YnPIaKES EMIKOIVWVIES

O1 emkoivwvieg apxik@ otnv TnAgypagia (acUpuaTn Kal evoUpPaATn) Kal JETA
oTNV TAAETUTTIO XPNOIOTTOI0U0 AV WNQIOKEG TEXVIKEG HETAOOONG. ApYOTEPA E TV
eP@Avion TG TNAe@wviag n yetddoon £yive avaloyiKr Kal ETTIKPATNOE 0 oXE0N
pe TNV wnolokA. H avaloyikr petddoon €mekTABNKE aKOUN TTEPICOOTEPO ME TN
XpPnon Tng padiopwviag kal TNG TNAedpacng.

H ynoeiokn TexViKA, a@ol TTePIoPIoTNKE yia 6Ao autd To didoTnua pévo atnv
TNAETUTTIQ, ETTAVAABE OTO TTPOCKNVIO WE TNV avak&GAuyn Tou Tpav{ioTop Kal Twv
OAOKANPWHEVWY KUKAWMPATWY. 2TV apXf O WYNOPIOKEG TEXVIKEG XPNOIUOTIOIN-
Bnkav pévo otnv ThAepwvia Pe TNV TAAHOKWSIKA Siapoppwon (PCM)'.
‘Eva peydho TTAeovEKTNUA TNG TEXVIKAG QUTAG gival n avaioBnoia atov 86pufo.
MpdyuaT To ynelakd oAua petd atmmd yetddoon o€ PeydAn amrdéoTaon UTTOPEI va
avayevvnOgi, d5nAadr va yivel akpiBwg 6TTwg ATav apxikd. AvTIBETWGS To ava-
Aoyiké onpa, av evioxuBei Jetd atrd PeTAdOON O€ YPAUMN MEYGAOU Urkoug, Ba
ouvodEeUETal TIAVTA ATTO APKETA avemOUuNTa onuara (66pufo). Ta crjuara
auTa KaBwg BpiokovTal aTnVv idIa ypauur JE To w@EAIPo avaloyikd anua, Ba evi-
oxUoVTal UTTOXPEWTIKA Kal auTd atrd Tov eVIOXUTH. AUTO €XEl WG OTTOTEAECUA T

1. H maAuokwaikn diaudpewan Ba eénynbei ato kepdAaio 5.
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— ouvexn TTOIOTIKA UTTORGBUIoN

onuarog TOU avaAoyikoU CAPATOG, Ka-

* Bwg auTo TagIdelel o€ KATTOIA

100% Wnoiaks oApa ypauun. H ouvexig avamru-

\\ i : &N NG Wn@IaKAG TEXVOAoyiag

oW g OTOUG UTTOAOYIOTEG Kal OTa

\\ i TNAEQWVIKG KéVTpa odrynoe

| \ OTnN METATPOTIN TWV KEVTPWY

'“\Avu)\ovmca orjua a1rd NAEKTPOVIKA O Wwnola-

\i KA, OTN OUVEXEIQ O€ YnPIoKA

MriKog 0elTepng vevidg, apyoTepa

. ‘ . . i‘:fﬁwng TPITNG YEVIAS K.0.K. H peTa-

10Km 20Km 30Km 40Km 50Km Tpo-m‘] I"]TGV qupgvéuqu,

OIOTI Ol UTTOAOYIOTEG ETTECEP-

Zxri;u’x 2.13.3 H l’JT[C)BdepIGr] m™mg 'Trou')mwg své’g ava)\oyufot'J yé&dovTal yneiakd dedouéva,
Kal EVOG Yn@lakoU GAPATOG O€ oX£on We Tnv atrooTaon. Kabe , . .

EVW TO TNAEQWVIKA KEVTPO

10 km uttdpxel avayevvnTAG OTO YN@IAKS Orpa KAl EVIOXUTAG ., Y
oT0 avaloyikd. H TIoIOTTA GTo YN@IaKS OTo TEAOG Trapapével  ATTAWG PETAPEPOUV TA WNQI-

QuETARANTN. aké onpata. ATToTéAeoua Tng
ouvexXoUG auTAG €EEAIENG TWV TNAEQWVIKWY KEVTPWY MTAV N METATPOTT) TOUG TEAI-
KA 0€ HEYAAOUG UTTOAOYIOTEG TNAETTIKOIVWVIWY, Ol OTTOIOI HETAQPEPOUV TTANPOYOPI-
€6 (NXO0, €IKOVQ, BIVTED, PWVI, YPOQIKA, KEiUEVO, dedopéva K.ATT.). O1I TTAnpo@opicg
TTOU PETAPEPOVTAI OTTO TO TNAEPWVIKO BIKTUO gival TTAEOV O WN@IAaKn HOPPN.

-4 —

2.14 ANMO TO HAEKTPIKO PEYMA XTO QX

H xpron Twv oTTIKWY CNUATWYV YIa ETTIKOIVWVIEG ATAV, OTTWGS ava@EPBNKE TTI0
Tavw, YVWOTA a1moé Tnv apxaiotnta. Opwg, ol Treplopiopoi TTou B€Tel n diddoon
QwTdg oTnV aTpéoaipa (A.X. Bpoxn, X16vi, opixAn, okdvn) atmoTéAecav onuavTi-
KO €UTTO0I0 OTNV TTEPAITEPW EEENIEN KaI EUPUTEPN XPHOTN AUTWY TWV CUCTANATWY,
MEXP! Ta PIoG TTEPiITTOU TOU 2000 Qiwva.

EmimrAéov, Ta nAekTpopayvnTikG KUpaTa €TrnpeddovTal TTOAU AlyoTePO atmo TIg
aTpoo@alpikéG ouvbnkes. Ta KUparta autd atrd TIg apxég Tou 2000 aiwva (BA.
agUpparn TnAsypagia Mapkov) eTTETpEWav TNV acUpHaTn UETAdoon o€ Peya-
Aeg atmooTdoelg BEBOPEVWV (OTTWG OTNV TNAETUTTIA) KOl QWVAG (OTTWG 0TNV
ThAEQWViQ).

YT1mpxav Ouws apKETOi TTEPIOPICHOI OTOV pUBUS PETAdoong, dnAadr Tnv TTo-
ooTNTa TTANPOYOPIag TNV OTToIa PTTOPOUC AV va PETOQEPOUV Ta KUpaTta. H Toad-
TNTa TTANPOYOpPIag, oTnv TTEPITITWAN OeOOUEVWY, UETPIETAI OE AEEEIC ava AETTTO
Kal, 6TTWG £xel avagepBei, ovoudaleTal puOMOg HeETAdoang. ‘Hrav dn yvwoTo
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OTI 600 HPEYOAUTEPN OUXVOTNTA E€iXE TO Y G T [ [ [
KOPa, 1600 TTEPIOTOTEPN TTANPOPOPIT A=0,001mm £xe1 cuxvoTnTa f=c/A, SnAadH
uTTopei va petapépel. O1 TnAeypagikoi . 3.108%

TTouTToi Tou Mapkdvi XpnaoigoTrolouocav f= NS T 300.000GHz
KUpata e ouyvotnta 300kHz, n otoia 10°m

gival TTOAU JIKpr} o€ oUYKPION WJE TN OU-

XvOTNTa TTOU £X€l TO QwG. HTav avaykaio va Bpebei évag TpoTTog, WwaTe atod TN
Mia TTAeupd va aglotroinBei n duvaTtéTnTa PETAd0O0NG PEYAANG TTOOOTNTAG TTAN-
poPopiag TTou ETMTPETTEI TO GWG Kal atrd TNV GAAN TTAEupd va atro@euyovTtal Ta
TPoBARuaTa TNG HETAS0ONG TOU GWTOG OTNV ATHOCPaIPA.

H AUon tmpotdBbnke yia TpwTtn @opd 10 1966 amd Toug Kdao (K.C. Kao) kai
Xokap (G.A. Hockham) ato gpyactrpio TnG ITT oto XdpAoou (Harlow, AyyAia).
H A0on auth Atav n xpron €vég yudAivou kupatodnyou!, o o1moiog ovoudoTnKe
onmikn iva. E¢aAAou, n duvardtnta diddoong Tou wTog o€ YudAivoug (dinAe-
KTPIKOUG) Kupatodnyoug eixe idn amodeixBei BewpnTikd atmd Toug Xevdpo Kai
Nriymmau (Debye) 10 1910. H €€aoBévnon Twv OTITIKWY IVWV OTA TTPWTA TTEIPA-
paTa Twv Kdo kar Xékap Atav tng 1agng Tou 1dB/30cm. ZApepa, n e€acBévnon
TOU QWTOG Péoa o€ pIa OTITIKN iva €xel Bdaoel oto 1dB/Skm?2. H Tiur auth €ivai
XapNAOTEPN (TTOAAEG TAEEIG peyEBoug) atrd Tnv €€a0BEvnon 0 OTTOIOBATIOTE
aAAo péoo svoupuaTto f acupuaro.

H e€aoBévnon oxeTiCetal dueoca pe tnv KaBapdtnta Tou yuaAiou. Oco 1o
KaBapo gival To YUaAi, T6oo piIkpoTepN gival n eaocBévnon Tou. 1o oxAua 2.14.1
@aivetal n €¢EAIEN OTNV KATOOKEUR TWV OTTTIKWV IVWV. ZTNV TTEPIOXT| TToU N €€a-
o0évnan eivalr eAGxIoTn n amméoTacn Je-
Tddoong yivetal pé€yiotn. Mia Té€Tola TTE-
plox] OvOUAZeTal TNAEMIKOIVWVIOKO
mapadupo kai, 6TTwg deixvertal, Bpioke-
TAI OTNV TTEPIOXT ME PAKOG KUPATOG aTTO
1,5 péxpr 1,6 ym.

H Beaparikh peiwon NG e€acbévnong
TWV IVWV OUVTEAECTNKE O€ OEKATTEVTE UO-
NG xpbvia atrdé Tnv avakaAuwrh Toug. H
BeAtiwon autn ogeileTal ag peyaio Pab-
MO OTN YVWON KATAOKEUNG KOI ETTEEED- )i 2.74.1 H NN TG £E00BEVNONG OV
yaoiag Tou yuoAloU aTTd TOUG OpXQiOUG  oOTITiKA iva o€ oxEon pe To PAKOG KUMATOG A.

1. Kard rov idio 1p0170 TTOU 0 XAAKIVOS aywyoS ueTapépel (‘odnyei”) 10 NAEKTPIKG peuua,
0 KUMArodnyog odnyei - ueTapépel Ta KUUATa € IEYAAES amoaTaoeiS TTEPIOPICOVTAS Ta aTO
ECWTEPIKO TOU KAl QTTOLOVWVOVTAS Ta aTTO TIS EMIOPATEIS TOU TTEPIBAAAOVTOC.

2. y1a Qg e unkog kuparog A = 1,55 ym.
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AKOUA XPOVOUG. |IOTOPIKA avagEPETAl N KATAOKEUN YUaAIOU oTnv apxaia AiyuTrTo,
TO oTroio ATav dlapavég yia Taxn hExp! 1 mm (n diIa@Aveia auTr) I00OUVANET PE
e€aoBévnon ~ 20 dB/mm). ZAuepa, n idia eEaoBévnon avTioToIXEl O OTITIKA iva
pnkoug trepitrou 100 km (0,2 dB/km). O1 OTITIKEG ivEG KOTAOKEUAZOVTAI OUEPA
aTro d10gegidio Tou TupITiou (SiO,) pe Aiyeg TIPOCHIGEIS.

H Ommapén Twv ommikwy CeUEEWV KAl YEVIKA TWV OTTIKWV EMIKOIVWVIWYV
BaaieTal oTIG OTITIKEG iVEG Kal £XEI MIa I0TOpia 35 TTEPITTOU XpOVWV.

MNa va paypatotroinBei pia Celgn Pe OTITIKN iva, XPEIAZETAl JIO QWTEIVA TTNYN
oTov TToUTTé Kal évag @wpaTthg oTo EKTN. H 18avikh QWTEIVH TTNYA YIA TNV OTITIKN
iva gival To AéiIfep (BA. ke@dAaio 4), To oTToio avaTrTuxbnke TTAPAAANAQ UE QUTAV.
ETtriong o1o &£KkTn W @wpathg XpnoIYoTToIEiTal N @wTodiodog (BA. KEQAAaio 4).

EPOTHXZEIX 20Y KEDAAAIOY

1. TMola ATav Ta KupIéTEPA CUCTAKATA 13. T Aeitoupyieg UTTOpEi va KAvel n
peTadoaong Twv Apxaiwv EANAvwy; Tpiodog Auxvia;

14. Me Trolov TpdTTO pETAIdETAI ACUp-

2. Toia Atav Ta TTAEOVEKTUATA TOU 1 ; i
yaTta éva orfua opIAiag;

OTITIKOU TNAEypa@OU O€ OXEON e

ToV UBPAUAIKG TNAEYPaPo; 15. MMoia sival n apxn Aermoupyiag TN
3. Tieival 0 TOPTTOE Kal 0 BEKTNG; AepwOYpaPiag;
4. Tolog ATaV 0 PUBUOS WETASOONC 16. Mo Atav T pelovekTApATa TOU
OTa QUTOHOTA TNAEYPAQPIKG GUOTHA- TTPWTOU NAEKTPOVIKOU UTTOAOYIOTA
JaTa; ME AuxViEg;
5. T eival n ToAuTrAeEia kal Trola Tal 17.  Tg kai ToTE §ekivnoe n eTToxn TG
TTAEOVEKTAUATA TNG; HIKPONAEKTPOVIKAG;
6. Moia cival To Baoikd onueia Tou ou- 18. nMMoia cival Ta TTAEOVEKTAUATA TWV
oTANATOG KWwdIkoTToinang Mrovtd; NUIGYWYWV;
7. T eival o TNAETUTTO; 19. Ticival To OAOKANPWHEVO KUKAWHO
8. TMoia sival n apxn Asiroupyiac Tou (chip);
TNAgpwvou Mreh; 20. TMoia eival Ta TTAEOVEKTAUOTA TNG
9. TMoieg BeEATIOOEIG £yIvav aTNV TnAe- WN@Iakn¢ o€ OXEoN e TV avako-
QWVIKI oUuoKeun amé Tov ‘Evioov YIKA peradoon;
ka1 Tov Xioug; 21. Tati 10 Qwg emTpémel uwnAoug
10. Mg AsrToupyouce o TIOPTTOC KAl O puUBpOUG LETadooNG dedOUEVWY;
BEKTNG TOU XepPTS; 22. Am6 1 e€aptaTal n eEa00évnon TwWV
11. T BeAnwoeig ékave o Mapkdvi OTITIKWY VWV,
OTOV TIOUTIG Kal BEKT ToU XEpTG; 23. Ze Tola pAKN KUUOTOG Ol iveg TTa-

12. Nwg yivetal n ewpaaon aTtn diodo pouaialouv Tnv eAdxioTn eEaobE-
Auxvia; vnon;



KepdAaio

Meoa

Metaboang

To péoo perddoong eival ATTapaitnTo cuCTATIKG OTTOIOUBATTIOTE TNAETTIKOIVW-
VIOKOU OUCTHNATOG. 2T TTPWTA CUCTAUATA JETABOONG OTNV apXaIdTNTA TO JECO

auTé ATAV O AEPAG.

ApyoTepa Pe TNV avakdAuyn Tou NAEKTPIOUOU XPNOIYOTTIOIRBNKAY oav PHECO Ol

MeTaAAIKOI aywyoi. ‘Eva dAAo péoo TTou TTapouai-
doTnke 0TO OEUTEPO KEPAAAIO Eival n OTITIKY iva, N
oTToia HETAPEPEI PWTEIVA CAMOTA.

To péoo petddoong o€ KABE TNAETTIKOIVWVIAKO
ouoTnua atroTeAel T0 QUOIKO Opouo | To KavdAi
Méoa atrd TO OTToio TTEPVOUV TO CAMATA, TA MN-
vUpaTa Kal ol TTAnpo@opieg, ol oTroieg peTapiBado-
vTal aTTO TOV TTOUTTO OTO OEKTN.

ATTO TIC TTIPWTEG KIGAAG XPATEIG TWV BIAPOpWV
OuoTNUATWY  ETTIKOIVWVIAG  XpNnoIhoTTIoIR8nkav
O14d@opa UAIKE oav PHECOo PeTAdOONG.

‘Evag yeVIKOG SIOXWPICHOG TV PHECWY AUTWV
givat:

e gvoupuarta pyéca
® aouUpuaTa Péoa

Q¢ aoUppaTo YECO €VVOEITAI O AEPAG, HEOW
TOU OTT0ioU UTTOPOUV va d1adoBoUv Ta NAEKTPOUO-
yvNTIK& KOpata A dideopa gwrelvd CGrjuaTa TTou
METAPEPOUV TN XPAOIUN TTANpoQopia.

2Ta evoUppaTta Péoa avnkel dia troikiAia aTmo
UAIKA Ta OTToia XpnolIhoTToIRdnkav Kal Xpnoluo-

Aywyog

Mévwon

ZUveECTPaPpEvVa
Geoyn

2 Tavia
NAEKTPIKAG
Bwpdkiong

Movwrtikd
TEPIBANUA

Zynpa 3.1.1 Owpakiopévo KaAWdIo
Je TTOAMOTTAG cuveaTpaupéva Zedyn
XOAKIVWV aywywv.
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TTolI00VTal PEXPI ONUEPT, TO KaBEva yia TIG I0IQiTE-
PEG IBIOTNTEG TOU. 2TO TTAQICIO TWV TNAETTIKOIVWVI-
wv Ta oTroudaldTEPa evoupuata péoa diddoong
TTOU CUVAVTWVTAI OAUEPA O SIAPOPES EPAPO-
V&G €ival Ta akéAouba:
e JioUpuaTa XAAKIva KaAwdia
® opoaovikd KaAwdIa
Zy. 3.1.2 O nkekTpovik6g 86puBog ° OTITIKEG iVEG
oTN GKPN EVOC XAAKIVOU {eUyOUC KaBéva até 1a Trapatmdvw péoa Ba avahubei
oTwg gaiveral oTov TAAUOYPAQO. g1 guvéxela kal Ba avapepBouV £TTIoNS ol Baci-
KEG Tou 1016TNTEG. I1BIaiTEPO Bdpog Ba dobei oTa

TTAEOVEKTAMATA KAl OTA PEIOVEKTAUATA O OXEON PE TN 81Ad00N TNAETTIKOIVWVIA-
KWV CNUATWV.

TéNog, Ba avagepBouv 6Aa Ta péoa Kai oI TPéTTol dIAd0oCnG TToU agopouV Jia
€I0IKN) KaTnyopia TNAETTIKOIVWVIAKWY CeUEEWV KAl CUYKEKPIPMEVA TWV OINTTEIPWTI-
KWV. ZTNV KATnyopia auTh avikouv ol UTToBPUXIEG Kal O SOPUPOPIKES CEUEEIC.

3.1 XAAKINA KAAQAIA

MpokeiTal yia To atTAOUCTEPO Kal PTAVOTEPO
MECO TTOU UTTOPET VO XPNOIUOTTOINCEl KAVEIG yIa

ﬁ S v TnAETTIKOIVWVIAKE Ceuén dUo onueiwv. H

(o ot B

m—— XpPnon Tou oTtnpideTal aTnv eKPETAAAEUON TNG
MIKPNG WHMIKAG avTioTaong Tou XaAkou. MIKpR
Zynua 313 AmMAG BwpaKiopivo kA avTioTaon onuaivel HIkpr €€aoBévnon
KOAWSIO pE TTOANATTAG elyn XAAKIVWYV p . ,
o Tou oANaTog. Ta XAAKIVa KAAWdIA XPNOIKOTIOI-
ouvTal OTn METAdO0N QVOAOYIKWY CNUATWY,
OTTWG TO PEUPA TOU PIKPOPWVOU, aAAd Kal Yn@Iakwy GnPAaTwy, OTTwg To peUPa
0T0 KAAWDIO ToU eKTUTTWTT. Mpokeiuévou va emiTeuxBei n CeUn, xpnoiyotroiolvTal
ouvrnBwg 8UO CUPUATIVOI AYWYOI JOVWHEVOI HETAEU TOUG, OXNMATICOVTAG €101 éVal
XaAkivo {evyog | Bigupparo kaAwdio. To xaAKIvo {elyog (] atTAwg Celyog)
givar 15aviké yia xpAon o€ CeUEEIC HIKPWV OTTOOTACEWY AOYW TOU HYIKPOU TOU KO-
OTOUG Kl TNG EUKOANG Xpriong Tou. Ta KaAwSdIa TTou TTEPIEXOUV CeUyn OUVAVTWVTAI
OTIG OUVOETEIG PETAEU NAEKTPOVIKWV UTTOAOYIOTWYV, TNAEQPWVIKWY CUCKEUWV K.ATT.

3.1.1 Arlapwvia - Oopuvfos

2 éva KaAwdio ouvnBwg TotroBeToUvVTal TTOAAG XAAKIVa Ceuyn. Ta cuppaTa
TOU K&Be Celyoug, Adyw Tou OXNHATOG Toug (dUo TTapdAAnAol aywyoi), CUPTTEPI-
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QEpovTal oav Kepaieg. 'Eva HEPOG aTTO TNV NAEKTPIKN EVEPYEIQ TTOU OOEUEI O€ £VQ
Ceuyog akTIvoBOoAsiTal Kal eTTNEEeddel Ta yeITovika {euyn. Tautdxpova Kabe eUyog
AapBavel Ta orjpata atmd Ta YEITOVIKA Tou (elyn. To @aivouevo autd ovopadeTal
Siapwyvia (crosstalk).

Ta xdAkiva kaAwdia AapBdavouv kal dAAa avetmiBounTa oRuata ammd To TTepI-
BaAlov 6TTwG: atrd akTivoBoAia GAAwV HECwV PETAdOONG, ATTO KEPAIEG EKTTOUTING,
aTTd OIKIAKEG TUOKEUEG KABWG Kal aTTd GAAEG YEITOVIKEG TTNYEG.

Ta avemBuunTa autd onuata dnuioupyolv éva PeUPa TO OTTOI0 OVOPAZeTal
nAekTpovikog 06pufog. Oco aufdvel To PAKOG TOU aywyoU TOCO TTEPICOOTE-
pog B6puBog culéyeTal atrd To TrepIBAAAov. ETTopévwg Ta dioUpuata KaAwdia
gival akatdAAnAa yia emkoivwvia oe peyaAeg atrooTtdoelg, dI6TI TTapouciddouv
MeyaAn euaioBnaia o€ TTepIBAAAOV BopURou.

H guaioOnoia oto 86pufo oxeTiCeTal PE TNV EUKOAIQ PE TNV OTTOIA TO YECO
METAdOONG £TTNPEACETAI ATTO ECWTEPIKA AVETTIBUUNTA GAATA.

Mpokelpgévou va avTIHETWITTIOTOUV WG éva BaBud Ta TTapatravw TTPoRARPaTa,
XpnolyoTroigital pia TrapaAiayr) Twv amAwy dicUppaTtwy KaAwdiwv, 6TTou dUo Po-
VWUEVOI QywYOI gival CUVESTPAUUEVOI HETALU TOuG. Ta KaAwdia autd ovouddoval
OUVECSTPAppEVA SioUppara kKaAwdia. O Bacikdg Adyog TnG oUVENIENG TOUg
givar o TTePIoPIoUOS TNG ANYWEWS ECWTEPIKWY ONUATWY aTTd To (EUYO0G.

To yeyovog autd Treplopidel Tn diagwyvia kal Tnv emidpacn Tou Bopupou. MNpdy-
MOTI HECW CUVECTPOAUMEVWY KOAWDSIWY £va avaloyikd Orjua UTTopei va diavioel
ATTOOTACEIG TNG TAENG TWV HEPIKWV XINIOUETPWV.

MNa 1o Adyo autd ATavV KAl TO TTPWTO UECO TTOU XPENOIUOTTOINONKE OTA TnAE-
QwvIka dikTua. lMpokeiyévou va auénBei kar GAAo n avoyrn Twv KaAwdiwv oTo
B6puPo, YovwvovTal autd e EWTEPIKO AYWYINO TTPOCTATEUTIKO TTEPiBAnUa. Ta
KaAwdia autd ovoudlovtal Bwpakiopéva (Shielded). ‘Eva Bwpakiopévo KaAw-
010 uTTopei va TrepIEXEl TTEPICTOTEPA ATTO éva {eUYN OUVECTPOUUEVWV AYWYWV.
Mpokelyévou va TrePIoPIOTOUV TO QAIVOUEVA dlapwViag, XpnoldoTrolsiTal dlapo-
peTIKG Bripa ouvéNIEnNg o€ kABe Celyog. To TepifAnua, avdAoya pe Tn xprion Tou
KaAwdiou, XpNOIYOTTOIEITAI TTOANEG POPEG KAl
yio TTPOCTACIa aTTO PUNXAVIKEG, TTEPIBAAAOVTI-
KEG, XNMIKES Kal GAAeG kaTaTrovroeig (yia TTO-
PAdEIYUa OTA UTTOYEID KAAWDIA).

2TIG TIEPITITWOEIG AUTEG KOTOOKEUAZETAI
amo uETaANO i €1diIkd TTAaoTIKG. Av uTTép-
XEl avAyKn Kal yla TTpooTacia atmmd PeYAAES
MNXAVIKEG  KATOTTOVAOEIG,  XPNOIMOTIOIEITAI
TTPOCTATEUTIKO UAIKG atTd XdAuBa. ‘Eva xapa- . .

Zynpa 3.14 O1 ouvdetnpeg (RJ45) pe

KTNPIOTIKO TTAPAdEIYUA XAAKIVOU GUVECTPOU- ToUC oTIbioUC TeppATICovIal 7 KaAGBIA
pévou kaAwdiou divetal oTo oxfiua 3.1.3. TTOU TIEPIEXOUV XGAKIVA ZeUyn.
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KATHIOPIA MEPITPA®H
3 péylom ouxvomra 16MHz,
4 péyiom ovxvémra 20MHz
p€yiom cuxvemTa
> 100MHz
6 péyiom ovuxvémroa 250MHz
7 péyiom ouxvommTa 600MHz

MNpodiaypagés KaAwbdinv oUpPwVa
pe To ISO/IEC 11801 kou ANSI/TIA/EIA-568

IMivaxag 3.1 Karnyopieg XAAKIVWV
OUVECTPAPMEVWY CEUYWV.

AMQAEIEX | IZXYX MOY | IZXYZX MOY
(dB) XANETAI % | TAPAMENEI
%
0,1 23 97,7
02 45 95,5
03 6,7 93,3
04 838 912
05 10,9 89,1
06 12,9 87,1
0,7 149 85,1
08 16,8 83,2
09 18,7 813
1 20,6 794
2 36,9 63,1
3 49,9 50,1
4 60,2 39,8
5 684 316
6 749 25,1
7 80 20
8 84,2 158
9 87,4 12,6
10 90 10
20 99 1
30 99,9 0,1

IMivakag 3.2 Hiox0g kai n eEao8évnon (amwAEIsg).

KED®AAAIO 3

3.1.2 Evpog Iwvns - eEacdBsvnon

Ta dioUpuaTa KOAWSIA MPTTOPOUV
vVa JETAdWOOUV OAUATa PE ouxvoTnTa
MEPIKWV eKaTOVTAdWY MHz. ZApata
ME PeEyOAUTEPN ouxvoTtnTa €ivalr adu-
vaTtov va PetadoBouv péoa ammod Ta
KaAwdIa auTd.

H akpiBAg Ty Tng MEyIoTng Ou-
XvOTNTAG, N OTToia PTTOPEl va PETadO-
B¢i a1 éva dicupparto KaAwdlo, Eap-
TATA1 OTTO TIG DIACTACEIG TWV AYWYWV
Kal ovopadeTal eBPog {wvng.

To €Upog (wvng PeyaAwvel 600 -
YaAWvel Kal N SIGPETPOG TOU KABE XAA-
KIVOU aywyou. AvéAoya pe Tn PEYIOTN
ouxvotnTa petddoong, Ta KaAwdia e
XGAKIVa cuveaTpappéva feuyn xwpido-
VTaI GTIG KATNYOPIES TTOU PaivovTal GTOV
mivaka 3.1. H 1o cuvnBiouévn €ival n
Karnyopia 5, n omoia xpnoiyoTtrolgi-
TaI EUPUTATA OTA SIKTUA UTTOAOYIOTWV.

‘Eva dAAo peydAo TTpOBRANUa TTou
TTapoucidletal ota XAAKiva KaAwdia
givar n peydAn €€acBévnon Tou peETa-
O106uEVOU ONPATOG O0E oxéon WE ThV
amoéoTaon.

H e§ao@évnon ocixvel 1600 pel-
wveTal N otédbun TnNG 10XU0G O¢ éva
Onpa, Kata TN JETAdOON Tou Yéoa aTrd
éva QUOIKG Péoo peTadoong. MeTpdral
o¢ dB avd povada prkoug.

H e€aoBévnon cival 1diaitepa on-
MOVTIKAy O€ OfPOTO TTOU TTEPIEXOUV
UYnAEéG ouxvotnteg OTTWG Ta Wnol-
akd. EvOekTIkG avagépetal OTI éva
OloUpuaTo KaAwdIo TTapoucidlel oTn
ouxvétnta 1MHz pia €€acBévnon g
TaENG Twv 20 dB ava XIAIOPETPO, EVW
otn ouxvotnta 100MHz Trapouciddel
e¢aoBévnon 230 dB avd xIAIGueTpo.
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’ Ta xdAkiva KaAwdia XpnoIPoTrolouvTal Ku- e AEE e
pPIwG: (bandwidth) ovopdaZetal To Acua
a) yia T PETAPOPd avaAOyIKWV OKOUOTI- TWV GUXYOTﬁTwV oy WOPOOV va
KWV ONUETWV Kal 6|a6090uY (XVFWTO&ICT’(X uéoa omc’>
, B 3 TO QUOIKO péco. H évvoia autn
B) yia Tn pETAPOPA YNPIOKWY ONUATWY O€ gival 1IBI0ITEPA ONUAVTIKY KABGG
MIKPEG ATTOOTACEIG 0 PUBUOG HETASOONG WNPIOKWY
TTOV TTivaKa 3.2 gaivetal 0TI e e§aoBévnon | SES0HEvwY eivai avdroyog pe To
, ) o . €Upog guvng.
(atTwAcieg) 20dB xavetalr 10 99% Tng 10¥K00G
Tou ofjuatog emaAnBevovtag £T01 TO TTOPATTA-
vw TTapddelypa. Auto TTou TTPETTEI VO TOVIOTET eival 0TI e e§ao@évnon R anmw-

Agi1gg 3dB amopével n HMICH anmd TRV APXIKA 10X0 TOU GUATOG.

3.2 OMOA=ONIKA KAAQAIA

‘Eva A0 QuUOIKO péco petddoang TTou XpnoiyoTtroleital ota SikTua aAAd Kal
o€ GAAEG eQapuoyEg (yia TTapddelypa oTnv KaAwdiakr TnAedpaacn) ival To opo-
afovikd kaAwdio. To opoagovikd KaAwdio Adyw TNG KATOOKEUNG TOU TTAPOUCIAE
ONMAVTIKA KAAUTEPN GUUTTEPIPOPA OTA EEAG:

a) €MTPETTEI TN JETADOOTN AVAAOYIKWY CNUATWY PE HEYAAO €Upog {Wvng, Tu-
k& 500 MHz,

B) emTpéTTel TN PETAdOON WNPIOKWY CNUATWY PE UPNAS puBud petddoong,
10 ekaTouuUpia bit avd deutepdAeTtto (10-10°%it/s ; 10Gbit/s B 10Gb/s A 10Gbps,
Giga bit per second),

Y) €xel MIKpOTEPN €€00B0EVNON KAl ETTOPEVWG UTTOPEI va JETAOWOEI £€va Orua
o€ PeydAn amoéoTaon,

8) mapouoidlel peyahuTepn avaiobnoia oto 86pufo,

€) eival aoQaAEg.

Mapadeiypa. 'Eva xadAKivo Celyog PNKOUG €vOG XIANIOPETPOU HETOPEPEL NAE-
KTPIKO orfjua pe 1oxU 10W. 210 TéAoG Tou KaAwdiou To NAEKTPIKS Ofpa €xel I0XU
100mW. Na utroloyioTei n e€aocBévnon Tou KaAwdiou.

‘Eotw P,=10W n 10x0g Tou oruarog atnv apxn 1ou kaAwdiou kai P,=100mW

P
n 10x0g ato TéNoG. ATTo Tn oxéon A=10"log P—2 MTTOpEi va utToAoyIoTEi N e€a-
oBévnon. L
. -3
A:10~Iog% dB = 10-log102dB = —20dB
To mpéonuo (-) TapaAeitretal S16TI deixvel ATTAWG OTI N 1I0XUG PEIWONKE, OTTO-
Te: A=20dB.
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H aoc@dAgia Tou pécou ava@épeTal 0To TTOGO A i X
Q0QOAEG €ival TO HECO O€ EEWTEPIKEG TTAPEURATEIG oxnua 3.2.1 €éva opoagoviko
TTOU OKOTIO €X0UV TNV TIAPEUPROAN, TN PETABOAN 1) KoAwdIo oxnuartifetal ammd dUo
KQI TNV UTTOKAOTTA TOU PETadIOOUEVOU OMUATOG.

OTmwg @aivetalr kal amé To

aywyoug pE KUAIVOPIKO oOxrfua.

MpoaoTaTteuTiKO § AINAEKTPIKG UAIKO

O eowTepIKOG aywyog gival péoa
oTov €EWTEPIKG KATA TETOIOV TPO-
0, WOTE 0 OeUTEPOG va TTEPIRA-
A€l TTAAPWG TOoV TTPWTO. AKPIBWG,
€1T€10r 01 BUO aywyoi £XOUV KOIVO
a¢ova, Ta KaAwdia autou Tou TU-
TToU ovopadovTal opoagovikd. Ol

TepiBANpa dUo aywyoi diayxwpilovTal TTAR-
Einsplkégngvég Eowtepikdg aywydg pPwg |JETG§L'J TOUG HE TN XpﬁOT]
€VOG HOVWTIKOU UAIKOU, TO OTTOIO

Zyfjpa 3.2.1 Opoagovikd KaAWdIo. atoé Tn Mia atmmoTpETTEl TRV ayWw-

Vo'

Zynpa 3.2.2 Nidgopa gidn opoago-
VIKWV KOAWBIwV.

s W

Zynpa 3.2.3 TUVBETAPES YIa Opoa-
EoviKa KaAwdIa.

YIUN €Ta@A YeTaU TOUG Kal atro
TNV GAAN emiTpéTrel Tn O1ddoon Tou ornpaTog. Ta
MOVWTIKA auTd UAIKG ovopdlovTal SInAEKTPIKG.

ESwTepika TO KaAWSIO TTEPIBAAAETAI OTTO €10I1-
KO MOVWTIKG KOl TTPOCTATEUTIKO TTEPIBANUA.

H perddoon Tou CrPOTOG OTA OJOOEOVIKA K-
AwdIa YivETal HEGW NAEKTPOUAYVNTIKWV KUUATWVY.
Ta nAekTpopayvnTika Kuuarta diadidovrtal aTo di-
NAEKTPIKO UAIKO HPE OUVEXEIGC aVAKAAOEIG PETAEU
TwV OUO0 aywywyv Tou KaAwdiou.

AKpIBWG AOyw TNG KATAOKEUNG TOU, TO ECWTE-
pIKS TOU opoagovikou KaAwdiou, yéoa aTo OTToI0
AauBavel xwpa n O1ddoan, emoEXeTal EAAXIOTO
B86puPo. EAaxioTn cival emmiong kai n emmidpaon
eCwTepikwy TrapePPoAwv. MNa 10 Adyo autd TO
OHOaEOVIKO KaAWDIO TTPOCPEPETAI VIO QCQAAEIS
peTadooelg. O eEwTEPIKOG aywyodg Tou KaAwdiou
KaTtd TN oUVOEOH TOU OTIG BIAPOPEG CUOKEUEG OU-
VABWG YEIWVETAI KAl TOTE OVOUALETal €EWTEPIKOS
aywyog yng.
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Ta opoagovikd KaAwdia XpnoIJoTTol- AVIITIPOGWTEVTIKES TIHES

ouvTal yia PETAdOON TOOO QAVOAOYIKWY anmwle1dy (eEao0svnorng)
600 Kal Ynolakwy onudtwy. Av kdrtoia o€ opoaéovikd kadwdia
epapuoyn atraitei {eUgelg ueyaAwy aTro- Soxvéia )
OTAoEWY, €ival amapaitnty n Xerfon (MH2) ATrwAeieg (dB/km)
EVIOXUTWY - QVAPETAdOTWY KATA TOKTA
dlaoTtiuara. Adyw Twv IBI0TATWY TOUG 1 2
QUTWYV XPNOIUOTTOIOUVTAl O€ TTOAANATTAEG 100 10
EQPAPUOYEG, OTTWG € TOTTIKA OIKTUO nAE-
KTPOVIKWYV UTTOAOYIOTWV (BAETTE KEQA- 1000 33
Aaio 10), o€ UTTEPACTIKEG CUVOETEIG TOU ,

Zxnpa 3.3

TNAEQWVIKOU SIKTUOU aAAG kaI TNV Ka-
AwdiakA TNAeGpaon.

‘Eva PEIOVEKTNHA TWV OPOALOVIKWYV KaAWDSIWY gival 6T AOyw TNG KOTOOKEUNG
TOUG €ival apKeTA AKAPTITA KAl aTTaITOUV £TTIONG £181KOUG GUVOETAPES (connectors)
yla va ouvdeBoUv e TIG DIAPOPEG TEPUATIKEG CUOKEUEG (BAETTE oXua 3.2.3).

3.3 AZYPMATEX ZEYZEIX

Ek166 ammd 1a XAAkiva {elyn KAl To OPOAEOVIKA TTOU €EETACTNKAV OTIG TTPO-
NYOUMEVEG TTAPAYPAPOUG, HIa ATTO TIG ONUAVTIKOTEPES CeUEEIG, YE TTOAAOTTAEG
EQPAPUOYEG, Eival n acUpuaTtn PeTddoan.

AcUppartn ovouddleTtal n euén TTou gival aveEdpTnTn a1rd UAIKA Yéoa (OTTwG
Ta KaAwdIA) KAl XpnolyoTrolei wg Pégo d1adoaong Tov agpa f 1o Kevo. H aoup-
pjarn peradoon otnpietal atn d1Ad0CN CNUATWY TNV ATUOoPAIPA PNECW TNG
XPARong katdAAnAwv kepaiwv. H kepaia eival éva ouotnua katdAAnAou oxni-
MOTOG, TO OTTOI0 EMTPETTEI OTNV evépyela va Trepdoel atrd 1o evoUupuaTo PECO
METaPOPAS (KaAwdIo) aTov eAeUBEPO XWPOo (ACUPPATO PETO), Pe 60O TO duvaTOV
KaAUTepn atrdédoaon.

O1 Kepaieg EKTTOUTTIAG, OTIG XAWNAEG TUXVOTNTEG, €ival KATOOKEUAOUEVES OATTO
METAAAIKG pépn. Tpo@odoTouvTtal e EVOANACOOUEVO PEUNA ATTO TOV TTOUTTO Kal
QKTIVOBOAOUV OTOV XWPO nAekTpouayvnTikG kKupata. O1 kepaieg Ayews AapBa-
VOUV Ta NAEKTPOPAYVNTIKA KUPATA OTTO TO XWPEO KAl TA JETATPETTOUV O NAEKTPIKA
ofjgaTa. ZUpgwva Je Ta Tapatdvw Ba ptropouce va 600¢i Evag delTePog opi-
OMOG YIa TNV KEPaia YeVIKA, aav «Tn didtaén n orroia mapeuBaAAsTar kair TTpooap-
HOlel TN ypauun ETAPOPAC’ aTov eEAEUBEPO XWPOo».

1. H ypauun perapopdc ivar 1o €10Ik6 KaAWSIO TToU GUVOEE! THV KEPQia LIE TOV TTOUTTO N
70 OEKTN.
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evikd, KATEUBUVTIKOTNTA OVOUAZETAI N O1 Baoikég 1B16TTEG TTOU. KABOPI-

IBIOGTNTA TTOU £XOUV OPICHEVA HECT PETGBO- {ouv N AsiToupyia pIag Kepaiag eivai 10
ang va kateubuvouv To d1adiIdduEvo KUpa OXAMa TNG, Kal To onueio oTo otroio
i) B[ B [FIE GLTERRE) GRieer, TpOQYOBOTEITAl ATTd TOV TTOWTIO. To OXNA-
H éAAeiyn kaTeuBuVTIKOTNTOG onuUaivel TNV ; i

ATTWAEIO oNPAvVTIKOU HEPOUG TNG 10XUOG TOU Ma NG KaBopiel kal TNV KaTeuOuvon
OAUATOG YO Kal auTd SIadideTal TTPOG OAEG oTnv otoia Ba akTivooAolvTal Ta KU-
TIG KOTEUBUVOEIG AOXETA AV O TTAPOAATITNG HOTa, Qv €ival KEPAia EKTTOUTTAS 1 TNV
Bpioketal og pia ocuykekpipévn. Mevikd Ta , , , ,
evaUppara péoa BewpolvTtal KATEUBUVTIKG KGT&UGUVCN] Q1o TNV otroia Ba )\GUBG-
£VW) 01 aoUPUATES JEUEEIG UN KATEUBUVTIKEG. vovTal Ta KOPaTa, av gival kepaia Ar-
To teAeuTaio dev gival amdAUTa cwWOTO Wia Ynge.

Kal YE XPNon KAaTAAANAwv KEPAIWV Kal €1- TT0 TTAEOVEKTAUATA T aoUoLAT
OIK& O0€ UWNAEG OUXVOTNTEG, UTTOPEI KAVEIG nu ns ppaTng

va TIETUXEN 1IB1aITEPA KATEUBUVTIKEG JeUEEIG. Ceuéng tepihappaveral n avetaprnaia
NG a1ro UAIKA péoa diadoong, TTpdyua
TTOU onuaivel o1l gival duvatr n ¢eugn dUo onueiwv
XWPIG TNV avaykn évwong autwyv Twv dUo onueiwv
ME KATTOIO KaAWSIO.

Ymdpyouv PEAIOTA XOPOKTNPIOTIKEG TTEPITITW-
o€Ig Celewv TTOU N €TMIKOIVWYVIa Ba ATav aduvaTn
XWPIC TN XPAoN acupudTwy ueBddwv. Mapadeiy-
paTta TETolwV CeUEewv gival O1 ETTIKOIVWVIEG YETAEU
TAoiwV 1} peTalu TTAoiou Kal OTEPIAG, PETALU €04
(POUG KAl AEPOTTAGVWV K.ATT.

270 PEIOVEKTAMATA TWV OOUPHATWY (eUgewv
mepIAauBdavovTal n PeyaAn 10XUG TTOU QTTaITEITAl,
Syijpa 3.3.1 Kepaia Aopugopi-  TTPOKEIUEVOU Ta OrpaTa va 81080000V o€ YeydAAeg
KA Afyng. QTTOOTAOCEIG.

H atraitnon autr o@eiletal oTn peydAn e€aoBé-
vnaorn Trou Trapoucidlouv Ta orjpata Katd Tn d1ddoor) Toug atnv aTuéo@aipa. ‘Eva
AANO peIovEKTNPAO TwV aoUppaTwy (eUgewv gival N YeyaAn euaioBbnoia Toug o€
TTAPEPPOAEG €iTE QUOIKES (BOPUPOG) €iTe TEXVNTES. KATA GUVETTEIO N AOPAAEID TWV
METABIOOUEVWYV TTANPOPOPIWY £ival XAuNAL, HIa Kai €ival OXETIKA EUKOAN UTTOBe0N
€iTe N TTAPEUPBOAN TOUG €iTE N UTTOKAOTTT| TOUG.

EmmAéov o1 aoUpuateg Ceutelg gival 1Id1aiTepa euaioBnTeg oto BSpUBO TOCO
TOV TEXVIKO 000 Kal Tou TTePIBAAAovToG. O B6puBog o pia TnAETTIKOIVWVIOKN (eU-
&n eivar 6Aa Ta onpaTta, QUOIKE ) TEXVNTA, TTou AauBdvovTal, Jadi ue 1o Xprioigo
onua, amo Tnv Kepaia Tou dékTn. OTav autdg o BOpuBog @TAcEl va yivel TOO0
peYAAOG 600 TO Oorua, TOTE €ival adUvaTo yia To OEKTN VA avayvwpioel Th XPRoiun
TTANPOPOpPIa TTOU UETAPEPEI TO OTA.

O1 aocUppaTEG ETTIKOIVWVIEG XPNOIYOTIOIOUVTAl Yia PETAdoon OnudTwy Td
OTToia YETAPEPOUV PWVH, dedOMEVA ) TNAEOTITIKA TTpoypduuaTta. Mpokeiuévou
va petadobei To otmolodATToTE ONua, €iTe aAuTd eival Qwvr], &ite TTAnpoYopia
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50 Hz - diavopn NAeKTPIKAG I0XU0G

Opaté paoua
AKOUGTIKEG R ouxveTnTEG 20 HZ - 20 kHz A: 400-700nm  F:4.3x10%-7.5x10%Hz
AkTiveg Mapa
£—20 kHz MikpokUpaTa 1011Hz AKTi\‘IEgX—’
F1E e ] i ETTIKOIVWVIEG Ymépu- | o 00
Pavtap Opeg 1 a
L1 GHz T
300 GHz 10""Hz 10" Hz 102 Hz 10%?'Hz

Zynpa 3.3.2 O1 KUpIOTEPEG TIEPIOKES TOU NAEKTPOPAYVNTIKOU PACHATOG Kal N XPran TNG KABE TrepIoxng.

ATTaITEITAI N XPon €vOg avaAoyikou GAPATOG, Tou @opéa A @EPOVTOG (BAETTE
KEQAAaio 5).

AvdAoya pe TRV TTEPIOXT CUXVOTHTWY OTNV OTTOIa AVAKEl N ouxvoTNTA TOU (E-
POVTOG ORUATOG, TO TEAEUTAiO XapakTnpietal atmd pia ocipd 1816TNTEG, OTTWGS N
ammdéoTaon PETAdoong, To 0POG JWvNG Kal N KATEUBUVTIKOTNTA.

2ANEPa aocupuaTeg CeUEEIG XPNOIMOTTIOIOUVTAl O€ BIAPOPES TTEPIOKEG TUXVOTH-
TWV avaloya JE TIG aTTAITACEIS TNG KABe epappoyng. MNMpoKeIgévou va TUTTOTToIN-
Bouv o1 DIAPOoPEG TTEPIOXEG TUXVOTATWY KAl Ol EQAPHOYEG YIO TIG OTTOIEG UTTOPE(
va xpnolyotroinBei n k&Oe pia TTePIOXT], TO OUVOAO TwV CUXVOTATWY A aANILG TO
NAEKTPOHAYVNTIKO QAoua £XEl XWPIOTEN aTTd TOug d1EBVEIC OpyavIOUOUG O€ GUYKE-
KPIMEVEG TTEPIOXEG, OTTWG PaiveTal oTo oxXAua 3.3.2.

KdaBe pia atmd auTég TIG TTEPIOXES XPNOIUOTIOIEITAI VIO CUYKEKPIMEVES EQPAPO-
YéG. ZTov TTivaka 3.4, @aivovTal QuTéG Ol TTEPIOXEG, Ol OVOUOTIEG TOUG, KaBwG Kal
TA AVTIOTOIXO UrKN KUPATOG.

H emAoyr Tng katdAAnAng ouxvéTtntag e€aptaral kA0e @opd atd TIG aTTaITH-
O€IG TNG OUYKEKPIPEVNG Ceuéng. 'ETOl, yia TTapddelyua n XpHon uwnAwv ouyvo-
TTWV (HF) emtpémrel Tn 81ddoon o€ peyAAeG aTmoOTACEIG, N TTOOOTNTA OPWG TNG
TIANPOYOPIAG TTOU UTTOPEI VO PETAPEPEI TO AVTIOTOIXO Opa gival pikpr. Etriong
pia kai n 81ddoan a€ QUTH TNV TTEPIOXT CUXVOTHTWYV €ival Un KATeuBUVTIKN (YiveTal
OnAadn TTpog OAeG TIG KaTeUBUVOEIG) atraitouvTal TTOAU I0XUPd OUOTA, TTPOKEIME-
VOU auTd va @TACOUV OTOV TTPOOPICHS TOUG Kal VA Yivouv avTIANTITA.

Mia TrepIoxr) CUXVOTATWY E IDIAITEPA HEYANEG EQAPUOYEG Eival QUTH TWV MIKPO-
KUHATIKWV OUXVOTATWYV, 1 o110ia kKataAappavel Tnv mepioxr) ammd 1-30 GHz.

O1 aoUppaTeg CeUEEIC O QUTA TNV TTEPIOXT TUXVOTATWY (UIKPOKUMATIKEG CeU-
&eig) mapouaoidlouv peydAn avamTtuén Ta TEAEuTaia xpovia, AOyw Twv IDIaITE-
pPWV XOPAKTNPIOTIKWY TOUG. lIoTOPIKE Ta PIKPOKUPATIKA CUCTANATA dpxioav va
XpnoligotrolouvTal atrd Tn dekaeTia Tou 1940 cav €TEKTACN TWV PABIOPWVIKWV
OUXVOTHTWV.
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Ovopooia S0ppolo |Zuxvémreg|  Mikn Ovopogia | Xapokmpiouss
(f) Kdpartog |  KupdTtov
oy

MoAV XapnAég
SuXVOTNTES VLF 0-30 kHz | >10 Km | MupiopeTpik&
(Very Low F)

XOHNAES Zoxv. LF [30-300 kHz | 10-1Km | Xihopetpiké |  Makpd (L)

(Low Freq.)
Meoaieg Zuxv. _ 1000-100 2 p
(Medium Freq) MF 0,3-3 MHz m ExoTopETPIKG Meaoaia (M)

YPnAég Zuyv.
(High Freq.)

Bpayéa

HF 3-30 MHz [ 100-10 m | AexopeTpIK& K1)

IMoAD YYnAég Zuyv.

(Very High Freq) VHF  [30-300 MHz| 10-1m MeTpikd YrrepBpoayéa (U)

ESapeTIKG
YPnAég Zuyv. UHF | 03-3 GHz | 1-0,1m | AeKaTOMETPIKG
(Ultra High Freq.)
YmepuynAég Zuyv. SHF 3-30 GHz |10-01 em ExaTooTope-
(Super High Freq.) ’ TPIKG
Yép-YmepunAég _
Soyv. (Extremely | EHF |30-300 GHz| 10-1 mm X'A'T‘:)‘T;g“‘z

High Freq.)

IMivaxag 3.4 Teploxég ZuxvoTATwy, MAKN KUPATwy kal OVouagicg.

H €EENIEN TNG WIKPOKUWATIKAG TEXVOAOYIOG OUVOEETAI AUECA PE TNV AVATITUEN
TWV CUCTNPATWY pavTdp. Ta TTEPICCOTEPA CUCTANATA QUTHG TNG KATNYOPIag XpNn-
OIgoTToIoUV ouXVOeTNTEG aTTd 2 éwg 18 GHz. H petddoon o€ auTr] Tnv TTEPIOXA TTa-
pouciadel yeyaAa TTAEOVEKTAATA, QVAUECO OTA OTTOIa €ival KAl 0 UYNAOG pubuog
peTddoong dedopévwy TTou @Tdvel Ta 300 Mbit/s.

O1 YIKPOKUUATIKEG CeUEEIG ival APKETA KATEUBUVTIKEG, €I0IKA OTIC UYPNAOTEPEG
MIKPOKUMOTIKEG ouxvOTNTEG. MNa To Adyo auTo gival TTEPICOOTEPO OOPAAEIG aTrd
TIG KOIVEG aoUppaTeg Ceutelg. Mpdyuari, yia va TTapeuBAnBEei ] va utToKAQTTEl Pia
MIKPOKUMATIKN CeUEN, Ba TTpéTrel KATTOI0G va Bpebei pe pia kepaia oTnv eubeia TTou
EVWVEI TOV TTOUTTO HE TO OEKTN.

270 JEIOVEKTANATA TWV PIKPOKUUATIKWY CeUEEWV Ba TTPETTEI vO GUTTEPIANPOEI
n €uaicbnaoia Toug aTa AOYXNUA KAIPIKA QAIVOUEVA, KOBWG IO Kakokalpia givai
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mBavév va 0dnynaoel akoun Kail aTn d1akoTrr NG eugng. To onuavTIKOTEPO OUWG
XAPOKTNPIOTIKO TWV UIKPOKUMATIKWY CeUEEwWV gival OTI QTTAITEITAI OTITIKA EMMA®PR
METOEU TTOPTTIOU KO OEKTN. pokelpévou va emTeuxBoulv CeUelg peyaAUTEPWY
ATTOOTACEWYV, ATTAITEITAI N XPAON AVOUETASOTWV.

Ma akopn peyaAlTeEPOUg puBPoUG HETAdOONG KOBWG Kal eEyaAUTEPN KOTEUBU-
VvTIKOTNTA (KOl A0@AAEIQ) UTTOPOUV Va XpNOIPoTToINBouyV Ta utrépubpa KUPATA KO-
Bwg kai Ta laser. Ta TTpwTa XpnoipoTrolouv auxvotnteg ammd 10" éwg 10 Hz kal
Ta 0eUTEPa ammd 10™ €wg 10" Hz. Puoikd o1 (eUgeic auTég XpnoiuoTrololvTal yia
MIKPEG ATTOOTACEIG AOYW TNG PHeYAAnG e€aoBévnang TTou TTApPouciddouv auTéG Ol
ouxvoTtnTeg oTnv aTudéo@aipa. O1 oTITIKEG iveg, TTou Ba eE€Ta0TOUV OTNn CUVEXEIQ,
MTTOPOUV va 0dnyouv To wg aTrd TIG TTNYEG laser o€ TTOAU peydAEG aTTOOTACEIG.

O1 ouyvOTNTEG OTIG OTTOIEG EKTTEUTTOUV OI TTNYEG laser gival TTOAU peydaAeg, TNG
TAENG Tou €vog ekaTodpupiou GHz. O1 TTeEpIOoXEC TOU PACGHUATOG OTIG OTTOIEG EKTTE-
MTTOUV gival: n uTTéEPUBPN, N opaTh Kal n uTTePIWdNG Trepioxn. O1 TTNyég pe 1600
MEYAAN cuxvaTnTa Xapaktnpifovral pévo atd 10 PAKOG KUPATog (A) Kal AéyovTal
PWTEIVEG TINYEG ] OMITIKEG TINYEG.

H ouxvoTtnta utroAoyiletal eUkoAa amd T oxéon, f=c/A. Na Tapddeiyua pia
TNyn laser pe prikog kOpatog A=1,5um = 1,5-10° m Ba €xel guxvotnTa:

f= c/h= (3-10®%m/s) / (1,5-10° m) = 200.000GHz = 200THz.
2TIG TTNYEG AUTEG, N oUXVOTNTA CUVABWG AVOQEPETAl TAV «XPWHAY, EVW N
EKTTOMTTI) TOUG AEYETQI KO OKTIVOBOAIQ 1] QWTIOHOG.
3.4 ONTIKEX INEXZ

3.4.1 Elocaywyn

To 1m0 TTpONYHEVO, aTTO TEXVOAOYIKAG TTAEUPAG, PUOCIKO PECO TO OTTOIO XPNOI-
MOTTOIEITAI OTIG TNAETTIKOIVWVIEG YIA TN JETAOOON CNUATWY Kal TTANPOQOPIWY Eival
ol oTITIKEG iveg (optical fiber). MpokeiTal yia iveg yuaAioU, o1 oTToieg €xouv TNV I101-
oTNTa va eyKAWRICOUV TIG QWTEIVEG AKTIVEG (TO GWG) Kal va TIG 0dnyouv TTpog yia
OUYKEKPIMEVN KaTeuBuvarn.

H xprion Twv oTmIKWV IVWV yia petddoon onudtwy atnpietal otnv 1I8€a NG
XPNOIKOTIoIiNGNG TOU QWTOG WG Yopéa TNG TTANPOPOPIag avTi yia To pedua, TO
oTT0i0 XpnoldoTrolEiTal aTa XaAKIva kaAwdia. MNa va emTeuxOei autd, xpnaoiuo-
TTOIEITAI OTOV TTOUTTO pia TNy GWwTOG 1N aAAIwG pio @wTeIvR TinyR. H 1Tnyn
auTh TTapdyel éva QWTEIVO Ofud, TO OTTOI0 BIGPOPPWVETAI PE TIG TTANPOPOPIES
TTOU TTPETTEI VA HETADO0B0UV aTTd TOV TTOPTTO TTPOG TO OEKTN.
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H diapépewan ptropei va yivel avaBoofrvovtag tnv TNy Tou wTég PE TO
pubuod TG TTANpoopiag, dnAadr To éva (1) va avTIoTOIXEI O€ PWG Kal TO PNdEV
(0) o€ okéTOG.

To @w¢ TToU TTaPAYOUV oI WTEIVEG TINYES BPIOKETAI TNV TTEPIOXH TOU UTTEPU-
Bpou kai dev gival opatd atrd To avOPWTTIVO PATI. ZTNV GAAN TTAEUPd TNG OTTTIKNG
ivag (010 OEKTN) UTTAPXEI £VAG AVIXVEUTAS PWTOG.

‘Evag T€TO10G aVIXVEUTAG €ival 0 @wTOdEKTNG (Ba TTApOUCIacTEi OTO KEP. 4), 0
otroiog, étav QwrticeTal, TTapdyel Eva PIKPO pelpa. ‘ETo1, HETATPETTEI TO QTEIVA
onuata o€ NAEKTPIKA. Ta NAEKTPIKA CHPATA TTOU TTEPIEXOUV TNV WEEAIUN TTANPO-
@opia TTepvoUV OTIG ETTOUEVES BABUIBEG NAEKTPOVIKAG ETTEEEPYOTING.

3.4.2 H 8108001 TOU PWTOS

H 81ad00n 10U WTAOG OTIG OTITIKEG IVEG UTTOPET VO TTEPIYPAPET PE TN YEWMETPIKA
OTITIKA. TN YEWWUETPIKN OTITIKA TO QWG TTOPIOTAVETAI PE OKTIVEG Ol OTTOIEG KIVOU-
vTal o€ €uBEieg’ ypappEG.

To @wg, étav cuvavticel pia em@dveia TTou diaxwpilel duo diagavr) péaa,
MTTOpPEI €iTE va avakAaOoTEi €iTe va uttoaTei d1IaBAaan. Mia TéTola SIaXWPICTIKH ETTI-
@Aavela gival auTr) JETaEU agépa Kal vepou.

H &1d6Aaon Ba yivel katavonT pe 1o akdAoubo Trapddelyua. ‘Eva poAufi 1o
oTtroio eival yicofuBiopévo aTto vepd @aivetal, Adyw Tng didBAaong, va gival oTra-
opévo. H ywvia pe Tnv otroia atrokAivel n d1aBAwpevn akTiva e¢aptdral amd tnv
OTITIKI] TTUKVOTNTA TOU KABE péaou.

To YETPO TNG OTITIKAG TTUKVOTNTAG VOGS ECOU gival 0 deikTng didBAaari¢ Tou. O
OeikTng d1GBAaong evog péoou (n) ival 0 AOyog TnNG TaxUTNTAG TOU WTOG OTO KEVO
(e) TTpog TNV TaxUTNTA TOU QWTHOG OTO HECO: N=C/u.

H Taxutnta TOU @QWTOG OTO Kevo  gival

AEIKTHX

YAIKO | AOAASHE Cf300.0100km/s. H T’G)(U"I'I']TG TOU’ QPWTOG ,08 01TOIO,—
OnfTToTE AAAO dlagaveég HEao (u) gival HIKpOTEPN aTTo
Kevs 10 TNV TaxXUTNTa ToUu OTO KEVO. O deikTtng d1dBAaang (n)

ETTOUEVWG gival TTAVTA HEYAAUTEPOG ATTO T povada.

ot 10000 O d¢iktng d1dBAaoNnG Tou yuaAiou PTTopEi va Tpo-
veps 133 TTOTTOINGER KATA T SIAPKEIN KATACKEURS TOU €V
YUOAT 15 TpooBEcoupe did@opa UAIKA.
210 oxnua 3.4.1 @aivovial PEPIKEG AKTIVEG Ol
dl1opGvTI 2,5

IMivakag 3.5

1. Orav 10 péao eivai ouoyeVveg, ol akTiveg eivar eUBEisg.
2. O d¢eiktng d1G6Aaang Tou yuaAioU utropei va mmaper Tiués aro 1,4 uéxpi 1,6.
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OTTOIEG TTPOEPXOVTAI ATTO PWTEIVA TTNYN
ToTroBeTNUéVN Péoa o€ éva PECO ME E-
yaho deiktn d1dBAaong (T1.X. YUOAI).

O1 okTiveg AuTEG, av OUVAVTHOOUV
TN SIOXWPICTIKA ETTIQPAVEIA VOGS AAAOU
Méoou pe MIKpOTEPO OeikTn dIABAaONG
(11.X. aépa), TOTE:

a) PEPIKES akTiveg dlaBAwvTal Kal €l
oépyovTal oTo deuTEPO PETO (aKTiva 2),

B) pepIkéG akTiveg avakAwvTal Kai
TTAPAPEVOUV OTO TTPWTO PETO (akTiva 3),

Y) éva pépog atrd Tnv aKTiva 4 ava-
KAGTOI KOl TTapapével oTo yuahi (akTiva
1).

O1 akTiveg oI oTroieg Oev KATOQEP-
VOUV va OIaTTEPACOUV TN BIAXWPIOTIKN
em@aveia (okTiva 3) mabaivouv oAIkni
ECWTEPIKN avaxkAaon.

H o pikpnA ywvia 6, yia Tnv otroia ol
akTiveg O¢ dilaBAwvTal, aAAd avakAwvTal
KAl TTApaPEVOUV OTO apXIKO PECO, OVo-
MaleTal OpIaKR YywVia?Z,

3.4.3 H oun 1N OmTIKAS ivag
KOl N HETAS00N TOU PWTOG

O1 oTITIKEG iVEG 01 OTTOIEG XPNOIMOTION-
ouvTal oav Péoa JETAd00NG KATAOKEUA-
Covtal atrd yuaAi ugpnAng kaBapdTnTag.
21NV TEAIKR JOP®A TNG N OTITIKA iva poId-
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i agpag n,
o

Zynpa 3.4.1 O1 akTiveg TNG TNyNAg S kaTeudU-
vovTal atmd péco pe peyaho deikn d1dBAaong
(8.8.), o€ péao pe pikpod d.5.

. MpooTaTeuTiKd
rUE'.X)\IVO MepiBAnua
Fudhvog  MepiBAnpa /
Muprvag
®

Zynpa 3.4.2 (a) Tour omImKAG ivag (B) AetrTo-
pépeia BIOOTPWHATWONG OTITIKAG iVag.

Cel TTOAU pe pia AeTrTA did@avn Tpixa. 210 ECWTEPIKO TNG TO YUOAI UTTOPET va PETA-
0idel To Pwg. To TrepiBAnua (To oTroio BpiokeTal E§WTEPIKA) EEATPAAICE! OTI TO PWG

Ba TTapapével cuvexwg YEoa aTny iva.

To KevTpIkd PEPOG TNG ivag ovouddeTal mupnvag. To mepiBAnpa £xe1 PIkpo-
TEPO OeikTN SIGBAACONG OTTO TOV TTUPKVA Kal TOV KAAUTITEI KUAIVOPIKA (BAETTE OXNMa

1. Ta yéoa ue peydho deiktn did6Aacng ovouddovral TUKvA.

2. Ovoudlerai e1Tiong Kai Kpiolun ywvia.
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Zynpa 3.4.3 O unxaviouog S1ad00ng oTnv OTITIKA iva.
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A) MoAUTpoTIN OTTTIKY iva BpaTikoU
OeikTn
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Pwrevi .
m™yn CDwa,lvsg
OKTIVEG
B) MoAUTpoTrn oTrTikA iva diaBabui-
opévou OeikTn
Dwreivi Dwrelvég
mvi N e

') Movétpotrn oTrTIKA iva

Zynpa 3.4.4 H diddoon oTig TTOAUTPOTIEG KAl OTIG HOVO-
TPOTTEG OTITIKEG IVEG.

KED®AAAIO 3

3.4.2). O mrupAvag (core) kai T0
mepiBAnua (cladding) poidlouv
ME KUAiVOpOUG PE KOIVO GEova.
MNa Adyoug TpooTaCiag TOTTO-
Beteitan katd TN OIAPKEIA KATA-
OKEUNG TNG ivag pia emkaAuywn
(TTPOCOETO TTPOCTATEUTIKO TTEPI-
BAnua) ammd ouvBeTIKO | TTOAU-
MEPES UNIKO TO oTToio auédvel TNV
avToxr Tng.

To @wg TTOoU €1I0dyETAI OTOV
TTUpva 00cUEl OTO E€0WTEPIKO
Tou Me OIaOOXIKEG QVAKAACEIG
otV em@avela  diaxwplopou
TTUpAva - TTEPIBARUATOG.

Me TI¢ oAIKéG avakAaoelg
TO QWG avakAaTal Sl1adoxIKA
(oxAua 3.4.3) kai ouveyicel Tnv
TTOPEid TOU OTOV TTUPRVA, XW-
pig kapia akTiva va diaBAaoTEi
Kal va dlapuyel oTo TTEPIBANUa.
‘ETO1 N OUVOAIKA QWTEIVA eVEp-
YeIa TTApApEVEl  eyKAWRIoUEVN
OTO ECWTEPIKO TNG OTITIKAG ivag,
ME atToTEAEOUA £va ATTOOTEAAS-
MEVO QWTEIVO OAuUa va UTTOPEi
va dlavuael TTOAU JeydAeg atro-
OTAOEIG PE EAAXIOTEG ATTWAEIEG,
og oxéon pe otrolodnTToTE AAAO
MECO peTAdOONG.

AvaAoya pe Tn DIGUETPO TOU TTUPRvVA Kal TN &1ad00n TWV QWTEIVWV OKTIVWY,

UTTAPYOUV 01 £EAG KATNYOPIES IVWOV:
¢ HmoAurpomn (multimode)

e H povérpomn (single mode 1 monomode)

21nv TTOAUTpOTIN d13d00N £va QWTEIVO OAPA, TO OTTOI0 ATTOTEAEITAI ATTO TTOA-
AEG QWTEIVEG OKTIVEG, €I0€pXETalI OTOV TTUPAVA TNG OTITIKAG ivag. H kdBe akTiva
avakAdTal Je SIaPOPETIKA ywvia aTa ToIXWHATA Tou TTEPIBAAMATOS. AvaAoya e TN
ywvia pe Tnv oTroia eI0€pxeTal n kABe akTiva 0deUEl KATA PAKOG TNG OTITIKAG ivag

dlavuovTag d1apopeTIKO dPOUO.

Etreidn akpiBwg utrdpxouv TTOANOI TPOTTOI HETABOONG TTOU AVTIOTOIXOUV OTIG
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O10dpPOUEG TWV akTivwy, n d1ddoon auTr} ovouad-
Cetal moAUTponin (multimode). O1 iveg TTOU
ETMTPETTOUV AUTOU TOU €iBOUG TN PETABOON PWTOG
ovopadovtal moAUTPoOTES iveS. OTTwG eival Aoyi-
KO, 0 K&Be TPATTOG PETABOONG £XEI DIAPOPETIKO UA-
Kog. ETopévwg, n kaBe akTiva @Tavel e diagope-
TIKG Xpbvo aTnv AAAN Gkpn TNG OTITIKNG ivag. AuTtd
EXEl WG OTTOTEAECUA TN ONUAVTIKA TTApARSPOWon
Tou opartog. EmiTAéov, Adyw Tou OTI KATTOIEG ATTO
TIG OKTIVEG eV ETITUYXAVOUV OAIKA avdakAaon, n
MEBOSOG auTr diddoong eTTIPEPEI KATTOIA TTPOCOE-
TN €€aaoBévnon 010 PWTEIVO OAUA.

O1 TTOAUTPOTTEG OTITIKEG iVEG XwpilovTal g€ dUO0
Baoikég katnyopieg, avaAoya Pe TNV TIPA Tou Oti-
KTn d1d6Aaong oTov TTUprva:
® iveg Bnuarikou deiktn 6iaBAaonc (Step index)

Kal TIG
e jvec  OlaBaBuiouévou

(Graded index)

O1 TTpwTEG XapakTnpifovTal atrd amroToun PETa-
BoAr) Tou deikTn 8IABAaCoNG PETAEU TOU TTUPRVA Kal
mepIBAfuartog. ‘Exouv diaotdaoelig 50/125 pym kai
62,5/125 ym. To 50 ka1 62,5 um €ivai n dIAPETPOG
TOU TTUpnva, evw 10 125 um gival n e§wrepikn did-
METPOG TNG ivag. H e€acBévnon yia Tig iveg Bnpa-
TIKOU O¢iktn d1aBAaong (step index) eivar 10-50
dB avd yxiIMdueTpo. Eival ol o atTAég kal @Bnvég
OTITIKEG IVEG VIO EQAPPOYEG TTOU BEV £XOUV PEYAAES
ATTAITACEIG O€ EUPOG (WvNG.

o¢iktn  G1aBAaonc

Inyés Exmopmiis
OTTIKWV INUdTwV

YTdpxouv 600 BaoIkEG Katnyo-

PIEG TTNYWV OTITIKWV GNUATWV:

A) O1 mnyég Aéilep (Laser-

Light Amplification of Simulated

Emission of Radiation) pe Ta

akoAouBa TTAeoveKTAATA:

® MeyaAUTtepn 100 EKTTOUTTG

* YwnAdTepo pubuod PETAdO-
ong

® Eival oxeddév povoxpwua-
TIKI) TTOU onpaivel OTI KTTE-
UTTEl OE £VO OUYKEKPIYNEVO
MAKOG KUpATOG

B) Oi1 diodo1 ekmroutrng (LED-

Light Emitting Diode) pe Ta

€¢NG TTAcoveKTANATO:

® XaunAoTepo KO6GTOG

* MeyaAUTepn didpkeia {wng

* Mikpn euaioBnaoia o€ peTa-
BoAég TG Bepuokpaaiag

Zynpa 3.4.5 KaAwdia otV
VWV VIO OIGQOPEG EQAPHOYEG.
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H delTepn katnyopia TTOAUTPOTIWY IVWV gival o1 iveg SraBaOpiopévou O¢i-
KTn O1IG6AaONG. Z€ AQUTEG TIG iveg 0 BeikTNG dIGBAaoNG HETARBAAAETAI OMOAG OTTO TO
KEVTPO TOU TTUpAva TTpog To TrepiBAnPa. H diagopd autr oTo deiktn d1dBAaong
avaykdadel Tig akTiveg va @Bdoouv Tautdxpova oTnv GAAN akpn TNG OTTTIKAG ivag,
TTapOAo TTou N KABe pia diavuel SIaQOPETIKY) aTTdoTACN.

H €¢acBévnon yia TG iveg diaBabuiopévou deiktn didBAaong (graded index)
givar 7-15 dB ava xiAidueTpo. O iveg auTég XpnOIPOTTOIoUVTal G€ JiKTUQ UTTOAO-
YIOTWV KAl O€ EQAPHOYEG TTOU OTTAITOUV UEYAAO €Upog Qwvng. 210 oxnua 3.4.4
QaiveTal N TTOPEIA TWV OTTTIKWVY AKTIVWV Kal OTIG U0 TTEPITITWOEIG.



72

EgaoBévnon (db/km)

Mnkog KUpaTog A (um)

Zynqpa 3.4.6 MapaBupa XapnAnig £6000£vNaNG OTIG HOVOTPOTTEG

OTITIKEG IVEG.

Epapuoyés OmTikwv Ivaov

® Ye TOmTKG SikTua H/Y yia €TTIKOIVWVIEG DEDOPEVWV UWNAWY
TAXUTHTWV.

® Y10 a0TIKA SiKTUO OTTOU ATTAITEITaI N KAAUWN peyEAwY aTTo-
OTAoEWV PE uwnAoug pubuolg PeETEdoong.

® Y& TNAETIKOIVWVIOKESG CEUEEIG EYAAWY aTTOOTACEWY TOGO
€TTIYEIEG GO0 Kal UTTORPUXIEG.

® Ye ouVvO£OEIG OE PIOUNXAVIKEG TIEPIOKEG ME UWNAS ETTITTESO
nAekTpopayvnTikoU BopUBou aAAd kai uwnAol Kivduvou yia
€KPAEEIG aTTd OTTIVONPEG.

® [a perddoon dedopEvVwY e UWNAEG ATTAITAOEIG AOPAAEING
o116 EEWTEPIKEG TIAPEUBOAEG Kal UTTOKAOTTEG, OTTWG TA OTPATI-
WTIKA SiKTUA.

KED®AAAIO 3

‘Exel amodeixBei mwg
600 HIKPOTEPN Eival n did-
METPOG TOU TTUPRVA, TOCO
Aiyétepol TpoTTol peTddo-
ong uttapxouv. Otav auTn
n SIGUETPOG PEIWBET Kal yi-
VEI TTAPATTANCIA UE TO WN)-
KOG KUPJATOG TOU GWTEIVOU
onpatog, atropével pévo
évag TPOTTOG PETAdOONG,
0 afovikég. H perddoon
ovoudletal T16TE HOVO-
Tpomnn (single mode). H
dldueTpog TOU  TTUPRVA
OTn MOVOTPOTIN OTITIKA iva
gival OQum Kkal n eEWTEPIKN
O1dueTpog NG ivag eivai
125um (9/125). H €€aobé-
vnon TG MOVOTPOTTNG ivag
OTO QWG TTOU €XEl MAKOG
KUparog 1,5um gival goAig
0,19 dB avé xihidueTpo. H
TTEPIOXA auTr) Tou paopua-
T0¢ amd 1,5 éwg 1,6um
ovouadeTal Tapabupo
xaunAng e€acBévnong Kai
@aivetal oto oxnua 3.4.6
(TrapdBupo B). 1o oxAua
3.4.6 @aiveTal kal éva deU-

TEPO TTapGBupo (a) otnv repioxn 1,3um. H tTepioxn Twv 1,5 uym xpnaoiyotroigital
OrMEPQ OTIG TNAETTIKOIVWVIEG Kal OTIG CeUEEIC JEYAAWV ATTOOTACEWY, EVW N TTEPI-
oxn Me PAKOG KuuaTtog 1,3um (TTapaBupo a) xpnaoihoTTolEiTal OAO Kal TTI0 OTTAVIA.

H povoTtpotin iva gival n KataAANAGTEPN yia {eUEeIG peyAAwY aTTOOTACEWY Kal
€Kl OTTOU aTTaITOUVTAI UWNAOI pUBUOi pETAdooNG. PuaIkd oI ivEG QUTEG TTOPOUCI-
dlouv KATTOIEG BUOKOAIEG OTNV El0AYWYT OPKETOU QWTOG OTOV TTUPRVA TOUG, IO

Kal N SIGUETPOG TOUG gival TTOAU PIKPHA.

210 Bacik& TTAEOVEKTHMATA TNG OTITIKAG ivag £vavTl Twv GAAwV evoUpPUATWY

péowv BIadoaong TTepiAapBavovTal Ta akdAouba:

e Ol oTITIKEG iveg BIaBETOUV TTOAU peYAAO €UPOG QUIVNG OUXVOTHTWY, UE OTTOTE-
Agopa va emTuyxavouv uywnAoug puBpolg petddoong, Trou, PE TTOAUTTAESIq,
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@Bavouv akoun kai Ta 128 Gbit/s. To
peyaAo eUpog {wvng (Af) TTpokUTTTEI

Omrtikor EvioyuTég

wge £§I’]§Z To 1987 o1 gpeuvnTég Tou lavemoTn-
Miou Tou ZaouBdutTov oTnv AyyAia Kai

A\ G AT&T oTnv AepIKr avakdAugav pia

_ £ £ _ _ _ e~ M iva pe TTPoopigelg, n oTToia PTTOPOUCE Vo
Af=f,f, = (/A )(c/N) = Af=c A -A, o EVIOXUOEI TO OTITIKO ORUA TIOU PETAdISO-
TaV OTO E0WTEPIKG TNG. H oTToudaia auTr

1600-10°- 1500-10° avakaAuywn odrynoe oTnv avdamTtuén Twv

=3-108 Hz = OTITIKWV EVIOXUTWYV, KAVOVTOG TTEPITTA TN

1600-10°- 1500-10°

METATPOTIF) TOU OTITIKOU OfUATOG O€ NAe-
KTPIKO, TIPOKEINEVOU QUTO Va eVIOXUOEI Kal
= Af =12.500GHz. aTn GUVEXEID VO EAVOUETATPATIEI OE OTTTI-
KO, YIa va ouvexIoTei n diddoaon.

NASYyw TNG KATOOKEUAG TOUG O OTTTIKEG iVEG €ival AVETTNPEAOTEG ATTO NAEKTPIKA
Kal payvnTIKA TTedia Kal KaTd CUVETTEIA aTTo £EWTEPIKA orjpaTa Bopupou. MNa 1o
AOyo auTd Bpiokouv peydAn epapuoyn o€ TTepIBAAAovTa uwnAoU nAEKTpOMO-
yvnTikoUu Bopufou.

Eivai etriong kai 181aiTepa ao@aAég HEGO PETAdOONG, KABWG gival axeddv adu-
vaTn n eEWTEPIKA ETTEURACN YIA TNV UTTOKAOTTA ) TNV TTAPEUPBOAN TWV PETAPE-
POUEVWY ONUATWV.

O1wg ava@épBnke Kal TTapaTTdvw, Ta OfUaTa TTOU PETASIBOVTAl OE OTITIKEG
iveg e€aoBevouv ehaxioTa o€ oxéon pe GANa evoupuata péoa. Eivar xapakrn-
PIOTIKO OTI £va QWTEIVO Orua ptropei va d1ad00¢i uEow OTITIKAG ivag, g€ aTro-
oTaoE€Ig PeyaAuTepeg atmd 200 xINduETpa, Xwpig Tn Borbeia avaueTadoTwy.
T600 0 ByKog, 6G0 Kal To BAPOG, TWV OTITIKWYV IVWV €ival TNUAVTIKA HIKPOTEPOG
atrd dAAa kaAwdia. MNa TTapdderyua, xdAkivo kaAwdio pe eupog {wvng SOMHz
ka1 pAkoug 500 pétpwyv Cuyicel repitrou 4 TOvoug (4000 KIAG), eV TO avTioTOI-
X0 OTITIKO KaAwdIo Cuyilel AiyoTepo atd 45 KIAG TTpoo@épovTag TTapdAAnAa
MeyaAUTEPO €UPOG QWVNgG.

Aedopévou OTI T OTITIKA KAAWDIA JETAPEPOUV OTITIKA OAUATA Kal OXI NAEKTPI-
kG dev TTapouaialouv Kivouvo atmivernpwy yI' autd Kal TTPOTIHWVTAI O€ TTEPIO-
XEG uwnAou Kivduvou atré oTmiverpeg. Tautdxpova dev eTTNPEACOVTal ATTO TNV
uypagcia, o€ avtiBeon pe Ta XaAKiva KaAwdia TTou n €kBECT TOUg o€ uypaaia
MTTOPEI va TTPOKAAEDEI BPAXUKUKAWMATA 1} TO QAIVOUEVO TNG SIPWVIaG.

270 YEIOVEKTHAPATA TWV OTITIKWV IVWOV PTTOPEI va oUUTTEPIAGRBEI Kaveig Tn du-
OKOAia oUVOEONG TWV OTITIKWY IVWV PE GAAa e€apTripaTa.

‘Eva onpavTiké TpoéBAnua TTou cuvavtdaTal gival n eubuypduuion Tng ivag e

N QWTEIVA TTNYR TOU TTOUTTOU.

Eival xapaktnpioTikd 611 Kol PIKPEG akOPNn aTToKAICEIC OTNV €uBuypduuIon
QUTA YTTOPOUV VA TTPOELEVACOUV PEYAAN ATTWAEID TOU QWTEIVOU CFATOG.
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3.5 AIHNMNEIPOTIKEX METAAOZXEIX

Mia €101k KaTnyopia TNAETTIKOIVWVIOKWY (eUEEWV €ival auTr TTou apopd TIg Oi-
NTTEIPWTIKEG PETADOTEIG, AOYW TwV PEYAAWY ATTOOTACEWV. 2TIG SINTTEIPWTIKEG E-
Tadb60€IG XpNnolgoTrololvTal TOOO evoUpuaTa 000 Kal acUpuaTta Yéoa HETAdoonG.
210 TPWTA TrEPIAaUBAvOVTal T OUOAEOVIKA KAAWDIA Kal KUPIWG Ol OTITIKES iVEG.
Kai Ta U0 péoa €€eTAaTNKAV OTIGC TTPONYOoUHEVES TTapaypd@oug. Edw Ba egeTa-
oToUV €MITTAEOV OI UTTOBPUXIEG BINTTEIPWTIKEG CEUEEIG PE TN XPAON OTITIKWY IVW)V.

>1a agUpparta pgéoa TrepIAapBAavovTal KUpiwg ol dopuPOopIKEG CeUEIG WE TN

XPAON MIKPOKUUATWV.

3.5.1 YrroPpuyieg SINTeIpwTIKES JEVEEIS

To mapaderypa Tov YmepatAavrik@dv
koAwdiwv TAT12/13

Ta mpwTta utoRpUxIa dINTTEIPWTIKG
OiKTUO OTITIKWV KaAwSdiwv TIoU  KaTa-
OKEUAOTNKAV Kal AgIToupyolv ATav Ta
TAT12/13. MpodkeiTal oualaoTikG yia dUo
OIOPOPETIKA KAAWDIA OTITIKWV IVWV MR-
koug 7.000 yIAiopéTpwy TO KaBéva TTou
evwvouv Tig HIMA pe tn Bpetavia (TAT12)
kai Tn FaAAia (TAT13). H Aeimoupyia Toug
gexivnoe 10 1995 kal o puBudg peTado-
ong eival 5Gbit/s 10 kaBéva. Kabe ka-
AWdI0 TrEpIEXEl HOAIG BUO Celyn OTITIKWV
IVWV PE OTITIKOUG EVIOXUTEG KABE 45 XIAIO-
peTpa. To kGoTOG TOU fTav TrEPiTTou 188
dioekaToppUpIa dpaxués. YTroloyileTal
6ém oe MARPN Asimoupyia 10 SiKTUO QUTO
Ba kKAAUTTTE TTARPWG TO KOOTOG TOU PéTa
g€ POAIG ...TPEIG NUEPEG!

.

Zynfpa 3.5.1 To uTIoBPUXIO JIKTUO OTITIKWV KOAWw-

Oiwv FLAG.

H 1mévTion KaAwdiwv O0TOUG WKEAVOUG
yia Tn oUvOeon TNAETTIKOIVWVIAKWY OIKTU-
wv o€ dINTTEIPWTIKEG aTTOOTACEIG eV gival
véa. EOW kar TTOAG xpdvia TTovTidovTal
KaAwdIa (XaAKiva Celyn Kal OPOoagovIKA)
yla TIg avaykeg Tng d1eBvoulg TNAspwviag.
H gu@dvion Twv OTITIKWYV IVWV HE TA EVTU-
TTwoloKkd TTAcovekTApATa (BAETTE TTOPATTA-
vw) odrynoe, TTOAU ypriyopa, oTnv TTAfpn
EMKPATNGT TOUG évavTl OAwV Twv GAAWV
KOAWDBIiwvV, OTIG UTTEPTTOVTIEG CEUEEIG.

‘HON atmod TIg apxEG TNG OEKAETIAG TOU
1980 TéBnKav o€ AcIToupyia UTTEPATAQVTIKA
KaAwdia oTrTikwv Ivwv (TAT), TTou ouvdE-
ouv Auepikn kai Eupwrn, Tpoo@épovtag
TTOAU uwnAoUg pubuoug peTadoong PETAgU
Twv 0800 NTTEipWV.

H BeAtiwon Tng TexvoAoyiag kaTa-
OKEUNG OTITIKWV IVWV, TwV KOAWdiwvV
KOl TNG OTITIKONAEKTPOVIKAG 0drynoe
OTNV EKUETAANAEUON €VOG PEYAAOU pé-
POUG TOU €UPOUG VNG TWV OTITIKWV
Ivwv. To AueEco aTTOTEAEGUA QUTNG
NG €€EAIENG NTAV TO KOOTOG TTOVTIONG
OTITIKWYV KoAwdiwv, av Kal TEPACTIO
0g TIPAYMOTIKOUG aplBuoug, va JeEl-
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WVETAI CUVEXWG, MIa KAl péca aTrd TO

2Apepa AoV TO UEYAAUTEPO E-

wv. Tautdxpova véa Kal EVTUTTWOIAKA
@INGSoCa oxédia TTOVTIONG OTITIKWY Ka-

N ) B ; i To utroBpuUxIo KaAwdlo, TTEIBN €ival Jovo-
idl0 kaAWdIO pTTOPE TTAéOV Va TTEPVA KOUUOTO, 0T SIGPKEIA TNG KOTAOKEUAG TOU
TEPAOCTIOC APIBUOG TNAETTIKOIVWVIAKWY POPTWVETI OTO EIBIKG KAPARI TTOU TO PETAPE-
Ceutewv. P&l kail To TrovTiCel. H TrévTion Tou utroBpUxiou

KoAwdiou EekIvd aTmd TNV OKTH HIOG XWPOG
OTToU KOTOARYEl €va XEPOQio KAAWSIO PE TO
POG Tou TTAQVATN €ival DIKTUWHEVO WE omroio cuykoMAeital. H GAAn dkpn Tou utTo-
Xpno—n UTl'OBpUXi(JJV OTITIKWV KOAWOI- Bpuxiou kaAwdiou pTTopei va KaTaAfyel oTnv
QKT KATTOIOG XWEOG, TTOU OTTEXEl EKATOMMU-
plo HETPA OTTO TNV TTPWTN.

Awdiwv £pyovTal CUVEXWS OTO PWG TNG

dnNuooIdTNTAG, TOGO ATTO TOUG dNPOCIOoUG OpyaviouoUg
TNAETTIKOIVWVIWY, 600 Kal atrd avTioTOIXEG IDIWTIKEG ETAI-
peieg.

Ta kKoAwdia OTTIKWV IVWV yia uttoBpuxieg Ceugeig
€XOuv TTOAU TTEPIOOOTEPEG TTPOCTACIEG AT TA OUvNnBI-
opéva KaAwdia TTou XpNnoloTrololvTal o€ TOTTIKA 1] aoTI-
K& dikTua.

MapdAo TTou n TEXVOAOYia ETTITPETTEI TNV KATOOKEUN
OTITIKWY KOAWSIWVY Pe HIKPO BAPOG Kal JE QUENMEVN AVTO-
X, Ta UTTORPUXIa OTTTIKA KaAWDIO €ival OXETIKA OYKWON
Kal Bapid, €¢aitiog Twv amapaitnTwy eviIoXUOEWV TTOU
mpétel va SlaBétouv yia va avtééouv oTo TrePIBGAAov
TWV WKEAVWV.

‘ET01 O100£TOUV PIKPO OXETIKA APIBUO OTITIKWYV VWV
(ouvnRBwg 12) kai eEWTEPIKN Evioxuaon TTou eEapTATAl ATTO
10 BAdB0G OTO OTTOI0 Ba TTOVTIGTOUV.

E€wtepikd dlaBéTouv PETAAANIKY gvioxuon yia avToxh
OTIG MNXOVIKEG KATATIOVAOEIG, AOYW TwV PEUPATWY TWV
WKEAVWYV Kal Tlavwy emBécewy atd peydAa ydpia
(kapxapieg KTA.).

H €€acBévnon Twv OTITIKWY IVWV, av Kal TTOAU PIKPR,
yiveTal onuavTiki Adyw Twv TTOAU JeydAwY aTTO0TACEWY
TWV BINTTEIPWTIKWY {eUCewv. MNa 1o Adyo autd TOTTOBE-
ToUVTal u€OA OTa UTTORPUXIa KaAwdIa, kaBe 200km, orrTi-
KOI evioxuTéC (Ba TTOPOUCIOOTOUV OTO KEP. 4), TTPOKEINE-

|

|

Zynpa 3.5.2 Agiypa utro-
Bpuxiwv OTITIKWV  KOAW-
Siwv. MNa va TpopodoTou-
vial pe peUPA Ol OTTTIKOI
evOIAUEDOl  EVIOXUTEG, TO
uTroBpUXIO  KaAWDIO  TTE-
piAauBavel kai XaAkivoug
aywyoug.

|

VOU VO QVTIMETWTTICETAI N €€acBévnon Twv PETAdIOOUEVWV CNUATWY.
N6yw NG SUOKOAIOG TNG KATAOKEUNG TOU UTTORPUXIOU KOAWSIOU Kal TNG EYKa-
TAOTOAONG TOU, UTTAPXOUV EAAXIOTEG ETAIPEIEG OTOV KOOUO TTOU UTTOPOUV VA TTpay-

paTotToijoouv uttoBpuxieg CeUEEIC.
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3.5.2 AopU@OPIKES TEVEEIS

To TTpwTO CUCTNUA BOPUPOPIKWY ETTIKOI-
VWVIWV gP@avioTnke To 1958 pe Tov TpwTto
dopupodpo TTou gkToEeUTNKE aTTd TIG HIMA. To
TTPWTO EPTTOPIKG SIKTUO SOPUPOPIKWV ETTIKOI-
VWVIWV T€BNKE o€ Asitoupyia oTig 6 ATTpiAiou
- Tou 1965 pe Tn BorBeia Tou dopudpou Early

M Bird. Ta mpwTa dopupopikd cuoTAuaTa dEV

ATav BICIYA, IO KAl OEV UTTAPXE TEXVIKN

Zyipa 3.5.3 Aopu@dpog ot TPOXIG duvatdéTnTa va 160UV dopuPdPOol 0 UWPNAEG
yUpw atmo n yn. TPOXIEC.

O avaueradomng cival yevika éva To 6pio g emoxng exeivng Arav Ta 10

oUoTNUO TToU £xel Tn duvaTéTNTa Va XINdpeTpa. H xapnAiq autr Tpoxia eixe oav

AapBaver éva  peTadidouevo  oripa OUVETTEIO 0 BOPUPOPOG VA KIVEITOI PE TOXUTN-

oge Kamolo evlidueso onueio TngG Oi- TO UEVOAUTERN OTTO TNV TIEDICTOOON T
adpOoUAG TOU Kal va TO OTTOCTEAAEI HEY PN n PICTPOYN TNG YNS,

gavé TTpog T karedBuvon Tou Sékmn, || TTPAYHO TTOU onuaivel 0Tl Kal Ol KeEPaieg Tou
Aoy TIPWTA TO EVIOXUOEI, TTPOKEIUE- oTaBuoU Bdaong Ba TTPETTEl va TTEPIOTPEPOVTAI
VOU VO OKUPWGE TNV €Tidpaocn ™S | gyvexwGg, TTPOKEINEVOU va BpiokovTal uéoa
Ega,o Bévnang TIOU EXEL UTTOGTEL HEXp! oT0 OTITIKG TTEdiIO TOU dopUPOPOU.
€KEIVN TN OTIYHN.

Me Tnv €€€MIEN TNG DOPUPOPIKAG KAl TNG
TTUPAUAIKAG TEXVOAoyiag eu@avioTnkav ol yewoTarikoi (GEO) dopu@dpol.
Mpdkerran yia dopupdpoug TTou TiBevtal oe Tpoxid 38.880 Yi1AlopéTpwyv atTd
TNV EMQAVEIQ TNG YNG KAl € TaxUTnTa TEPIOTPOPNG 11.040 XAu./wpa, WOTE va HE-
vouv aTabepoi Tavw até 1o idlo onueio TNG yns. O yewaTaTikdg dopuPOpog EXEI
TTEPIODO TTEPIOTPOPNAG ioN PE TNV TTEPIOOO TTEPIOTPOPAS TNG YNG, ONAadn 23 WpPEG,
56 AetrTd ka1 4,1 SeuTEPOAETTTA KAl KOAUTTTEI Pia TTEpIoXA pE dvolypa 120 poipeg.
‘ETO1 pe TPEIG YEWOTATIKOUG SOPUPOPOUG PUTTOPET va KaAUQBEi oAdkANpEN n yn.
O1 dopuPopIkég CelEelg Exouv Ta akOAOUBA TTAEOVEKTHOTA:
01 dOpPUPOPOI KOAUTITOUV EQAPUOYES HE ATTAITAOEIS O€ €0POG Jwvng, OTTWG N
METAB0ON TNAEOTITIKWY TTPOYPANMNATWY,
O¢ev emnpeadovTal KaBoAou aTrd TNV aTTéoTAC PHETALU TWV ETTIKOIVWVOUVTWV.
Tautdypova dpwg TTapoucIAdouV Kal KATTOIoUG TTEPIOPICHOUG:
‘Exouv peydAoug xpdvoug petddoong, Kabwg, yia va diavuoel £va ofjua Tn
dladpopr) atd Kal TTPog T0 SOPUPOPO, ATTAITEITAI EVAG TNUAVTIKOG XPOVOGS (TNG
Ta¢NG Twv 0,3 sec) TTou dnuioupyei TTPOBAANATA GTIG ETTIKOIVWVIEG TWV NAE-
KTPOVIKWYV UTTOAOYIOTWV.
Aev TTapéxEl Kapia ac@aieia, kabwg Ta PJeTadiddueva anpaTa aTmo Eva dopu-
@Op0o PTToPOoUV va AneBoUv pe PeyaAn eukoAia atrd Tov otrolodATToTE. lNa To
AGYO auTO UTTAPYOUV QUENUEVEG ATTAITHOEIG KPUTTTOYPAPNONG TwV dopUPOpI-
KWV ONUATWV.
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H peydAn améoTtacn Tou dopu@opou atrd Tn yn TTPOKAAEI TTOAU peyaAn ega-
o6évnaon Tou onuatog. H Bpoxn iodayel emmmAéov e€aaBEvnaon oTo dopuPopIko
Ofua Kal UTTopEi va Jelwael A Kal va dlakowyel yia ouvdeon. MNa 1o Adyo autd
ATTaITEITal HEYAAN 1I0XUG EKTTOUTTHG aTTO TO dOPUPOPO (TTPAYUA TTOU TOU augd-
VEI TO BAPOG KAl TOU JEIWVEI TN (wn)) Kal 1ID1aiTepa euaiabnTol &EKTEG aTn AAWN.
270 KEPAAaIO 8 Ba 50B0UV PEPIKA ETTITTAEOV OTOIXEIQ YIA TIG DOPUPOPIKES ETTI-

KOIVWVIEG.
EPQTHXZEIX 30Y KEODAAAIOY
1. Tolog gival 0 YevIKOG dlayxwpIoTHOg 11. Mo T1a €dn Twv TOAITPOTTWV
TWV HEOWV PETA®OONG TTOU XPNOI- OTITIKWV IVWV;
poTroioUvTal OTIG ETTIKOIVWVIEG; 12.  Ti ovopddoupe aoGppam Zeven: T
2. Moia eival Ta BaciKG gvoUpuaTa ovoudadloupe kepaia; Moleg o1 Baoi-
péoa perddoong; lMepiypayte 1O KEG 1IB16TNTEG PIOG KEPAIAG;
HE ouvTopid. 13. Toia Ta TTAEOVeKTAUATA Kal TToIQ
3. Na opioToUv ol évvoieg Tou eUpoUg TA YEIOVEKTAMATA TWV ACUPUATWY
{wvng kai Tng e€aoBévnong. CeuCewv; Avagépate TTapadeiyua-
4. Tiovoudloupue B6puBo; Mola n eTi- Ta OWO,U Ol agUpHaTe GeUgels elvan
OpPOCHA TOU OTIG ETTIKOIVWVIEG; ATTAPAITNTEG.
5. Moia gival Ta BaoIk@ XapakTnPIoTI- 4. T E!VXI . nAEKTp,o”GWr]T'KO ed-
KA Twv XGAKIVwv KoAwdiwyv; Moia oHa; v,cx(pspchs KG‘ITOIIEQ TTEPIOXES
TA TTAEOVEKTHMATA TOUG KAl TTOIA TA OUXVOTATWV KaI TN XPrian Tous.
MEIOVEKTAPATA TOUG; 15. MMoia gival n TepIOXH TWV PIKPOKU-
. . MaTIKWV ouxvoThTwy; MNoia Ta 1d1ai-
6. ToTti  xpnolyotroloUvTal  QUVE- .
: . Lo . TEPA XAPAKTNPICTIKA TNG Kal TTOIEG
oTpappéva Ceuyn KoAwdiwv; Ti €i- . .
val TO QAIVOUEVO TNG dlIapwViag; Ol EPAPHOYES TG,
7. Tari ta koAwdia xpeiadovtal Bwpd- 16. T tlvai o 6|r]1'r£|p(fm|<£_g Csu§ag Kol
Kaon; 10U XpnoigoTroiouvTal; Ti péoa pe-
’ Tdd00NG XPNnoIYoTToIoUVTal O€ aU-
8. T eival 10 opoagoVIKG KOaAWSIO; TéG;
Moia Ta Bacikd Tou XOPAKTNPIOTIKG; ,
Ti ovopadoupe SINAEKTPIKO UAIKO; 17. I'I0|’sg o I6IGIT€’pOTI']T£§ Twy uTro-
BpUxIwv KaAwdiWV PE OTITIKES iVEG;
9. T cival o1 omTikég iveg; Ti gival n MaTi o1 oTITIKEG iVEG €XOUV KUpIOp-
oAIkA avdakAaon; ¥xNoel aTa uttoBpUxia KaAwdIq;
10. Moia gival Ta BaoIKG TTAEOVEKTAMA- 18. T eival ol SopUPOPIKES ETTIKOIVWVI-

TA KAl JEIOVEKTHNATA TWV OTITIKWV
IVWV;

€g; Mou xpnoipotroiolvral; Ti ovo-
padoupe avaueTadoTn;
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19.

20.

21.

Mola Ta TTAcovekTAPATA TwWV dOPU-
POPIKWYV ETTIKOIVWVIWYV Kal TTOI0l Ol
TTEPIOPIOHOI TOUG;

Ti ovopddoupe Kepaia Kal TTo10 pOAO
ETMITEAEI;

‘Eva X@AKIvO KOAWOIO PAKOUG €vOg
XINOUETPOU  PETAPEPEl OAUA  HE
10XU 1W. 210 T€AOG TOU KaAwdiou TO

22,

NAEKTPIKG onpa €xel iIoxu 10mW. Na
uttoAoyioTei n €€aoBévnon Tou Ka-
Awdiou.

Na utroAoyioTei 10 €0pog dwvng Tou
«a» TNAETTIKOIVWVIAKOU TTapabUpou
(ox. 3.4.6) étou A, = 1,25 pym Ka
A,=1,35 ym.



KepdAaio

TexvoAoyia

2 UgTNHATWY

4.1 EIZATQIH

H €€€NIgn Twv emikovwviwy UTTAPEE BeapaTikr) ag 0An Tn didpkela Tou 2000
aiwva. Idiaitepa atd 10 B Maykoéopio TOAepo Kal ueTd, 666NKe TEPACTIO onuagia
OTNV TEXVOAOYIO TWV CUCTNUATWY ETTIKOIVWVIWY UE XPNON NAEKTPIKWY CNUATWV.
Avaueoa oTa o agloAoya emTedyparta tng mePIOdoU auTrg TTEpIAaUBavovTal To
pavTdp, TO PIKPOKUMPATIKA CUCTAUATA, TO TPAVEIioTOP KAl TO OAOKANpwUéva Ku-
KAWMOTA, Ol NAEKTPOVIKOI UTTOAOYIOTEG, O TNHAETTIKOIVWVIOKOI dopu@OpOoI Kal Ta
laser. Zpepa 6A0G o TTAQVATNG Pag gival SIooUVOEDEPEVOG UE CUCTAUATA ETTIKOI-

VWVIOG TToU PETAPEPOUV OMIAIa, KEIUEVO, EIKOVEG KAl
014@opES TTANPOPOPIEG.

KateuBuvTrpia dUvaun Kai TTpoutréBeon Tng Eé-
ANiENG autrg ATav n avtioToixn €EEMIEN TNG HAekTpO-
vIKAG. H HAekTpovikr onuepa éxel alAagel TeAEiwg
QuUOIoyVWIia og oxéon Pe 1o T ATav TIpIv 50 xpovia.
Méxpi 10 1950 opicape TNV HAEKTPOVIKA WG TN OTTOU-
Or TwV QAIVOUEVWY TNG AYWYINOTNTAG GTO KEVO, OTA
aépia 1] oToug NUIaywyoug, Kabwg Kai Tn XprRon Twv
dlaTagewyv Tou Baagifovral oTa GaIvOPEVa auTd.

ZApePpa, N HAEKTPOVIKN TIEPIYPAPETAI WG
TO OUVOAO TWV TEXVIKWV TTOU XPNOIHOTIOI-
o0V HEeTABOAEC QUOIKWYV HeEYEOWV yia va
diaBifaocouv, va AdaBouv ka1 va emedepya-
oToU0V Hia MAnpoopia.

Zyrpa 4.1.1 HAekTpovikr] Auyvia
Kevou.
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Ta QuUOIKG PeyEBN TTOU XPENOIYOTIOIE
n HAekTpovikf €ival Ta nAeKTpopayvnTI-
KA TTedia, Ta QWTEIVG arpaTa (QwTovia)
Kal TO NAEKTPIKO pevupa’. H emegepyaaia
Kal N Yeradoaon NG TAnpogopiag (dnA. n
EMKOIVWVIA) YiVETAI 0 OTOXOG TNG VEQG
HAekTpOVIKNAG.

H avraAay 1TAnpogopiag eivar n
Baon TN avaTITUENG TWV ETTIKOIVWVIWV.
21N XWpa pag, ol TmKoIvVwvieg aAAGlouv
JE TaxuTatoug pubuoug. To TTaAid avaho-
YIKO TNAEQWVIKO dnNu6aio OiKTUO avTiKadi-
OoTaTAl HE YNPIOKA BiKTUQ KOl EI0GYOVTal
VEEG TEXVOAOYIEG KAl UTTNPETIEG.

O1 oTITIKEG iVEG gival TTAéOV TO aTTapai-
TNTOo Péoo peTddoong TTAnpogopiag Kal
TTapopoIa avaTTugn yvwpilouv ol acup-
JOTEG  ETMIKOIVWVIEG (A.X. OOPUPOPIKES

. ] ] ] EMKOIVWVIEG, KivnTr TnAeguwvia). OAeg
Zxipa 4.1.2 Adgopa eidn Tpavtiotop Kal auTég ol e&ehieig Baaoiovial oTnv ava-
avTioToIxia BI00TACEWY OE  XINOOTOMETPIKN
KApaKa. TTUgn TNG TEXVOAOYIOG TWwV:
®  OAOKANPWUEVWY  NUIAYWYIKWY  KU-

KAWNATWY
®  MIKPOKUPOTIKWV BIOTAEEWYV
®  OTTIKONAEKTPOVIKWY dIaTAEEWY

270 KEQAAaIo auTd Ba TTapouaiacTolv
OUVOTITIKA Ol KUPIOTEPEG TEXVOAOYIES, Ol
OTT0iEG XPNOIYOTTOIoUVTal OTA CUCTHHATA
ETTIKOIVWVIWYV. =EKIVWVTAG atrd Ta TpaAv-
Ciotop kai @BAvovVTAG OTNV OTITIKONAE-
KTPOVIK] OAOKAApwaON, Ba PeAETAOOUUE
TIG apX€EG AEITOUPYIOG KAl KATAOKEUNRG Kal
Zynpa 4.1.3 AG@opol TUTToI OAOKANPWHEVWV TS £(|)(’]p|JOV£§ Twv KUE)IOTepwV SopIKGY
KUKAWUBTWY Kai avTioTolia SiaoTéoewy oe  OTOIXEIWV Twv oUCTNUATWY. Oa oKiaypa-
EKATOOTOMETPIKN KAIHOKQ. Pr)ooUE ETTIONG TIG OIAPAIVOUEVEG TAOEIG
KQI TTPOOTITIKEG.

T T fl..-|_nla--;t:.i(u{|_mn.1§g{gy}£m

1. 2TOUS nUIaywyoUS TO NAEKTPIKG PEUUA TTPOKUTTTEI ATTO TNV Kivnon 600 TUTTWV NAEKTPI-
KWV QOPEWV: TWV NAEKTOOVIWV KAl TWV OTTWV.
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4.2 OAOKAHPOMENA KYKAOMATA

4.2.1 loTtopikn £E£AIEN

Ma TNV KOTAOKEUN TWV NAEKTPOVIKWV KUKAWUATWY, HEXPI TA TEAN TNG SEKAETIOG
Tou ‘50, xpnoiyoTToIoUVTav OI NAEKTPOVIKES Auxvies. H avakaAuywn Tng Tpi6dou
NAEKTPOVIKAG Auxviag kevou (Zx. 4.1.1), amd Tov An vie ®6peaT, ammoTéAeoe, Adyw
TNG €VIOXUTIKAG 1010TNTAG TNG, TOV aKPoywviaio AiBo TnG véag TEXVIKAG yia TV

ETTOXN €KEiVN. H TEXVIKN QUTH ETTETPEYE TN YEV-
vnon NG acUpuatns TnAeypagiog Ye onuara
Mopg, Tng padioTnAspwviag, NG padloPwvi-
ag, TNG TNAEdPACNG Kal TOu pavTdp.

H avakdAuyn TN KpuoTaAAoTpiodou
(rpaviioTop) 10 1948 amd Toug MTTapVTRY,
Mtrpaténv Kal ZOKAeU, EETTEPVWOVTAG TA HEIO-
VEKTAPOTO TwV AuxViwv (Béppavon, karava-
Awon, OyKog K.ATT.), €@epe pIa TTPAYMATIKA
emavaoTaon otnv HAEKTPOVIKN Kal onuadeye
OUCIaoTIKA TNV €Aeucn TnG emoxng tng M-
KPONAEKTPOVIKAG.

Ta TpavioTop arroteAouvTtal ATTO NUIAYW-
Yo (A.X. TTupiTiO 1} yepudvio), o oTToiog eival
KOTA TTEPIOXEG apvNTIKA 1 BETIKA QOPTICUEVOG
Me TN BonRBeia oToixeiwv TTpoauEifewy TTAOUCI-
WV avTioToIXa G€ NAEKTPOVIA ] OTTEG.

Ta TpavlioTop eKTEAOUV TIG iOIEG QKPIBWG
AeIToupyieg pe TIG AUXVieG, XwpPig va €xouv Ta
MEIOVEKTANATA TOUG.

Ta onuavTikOTEPA TTAEOVEKTAPATA  TOUG,
XApn oTa OTT0ia EKTOTTIOAV OTASIOKA TIG AUXVi-
€¢, €ival:
® 1 XapnAf katavdAwaon NAEKTPIKNG EVEPYEIQG,
TO HIKPO péyeDOG,

TO XAPNAG KOOTOG KOTOOKEUNAG,

n uynAnf aglotmoria,

N éAeipn TpoBAnudTwyY uTTEPBEPUAVONG
Kal

® n KAataAANAGTNTA TOUG YO TTAAMIKN Agl-

Toupyia o€ ouoTHPATA WYNPIOKAG METADO-

ong.

Zynpa 4.1.4 Huiaywyikd Siokio Kol Ae-
TIToPéPEId aTTd €va OAOKANPWHEVO KU-
KAwpa (chip).

Xpovog —
Zynpa 4.2.1 Avaloyikry yetddoon dedo-

pévwy (ouvexnG YETABOAR UE TO XPOVO
- KUMOTOEIONG HOP®R)).

r

o1 o 10 1 0 1

Xpodvog _.>

Zynpa 4.2.2 Wneiakn petadoon dedo-
péVwY (aouveXAG METABOAN pE TO XPOVO
- TIAAUIK] HOPQr).
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100um L Ao Mdxos @UMou . . To mpwto
(0,1mm) AvBpwTIvI XapTiou TpavCioTop (1948)
TPixa To TIPWTO OAOKANPWHEVO
toum  —— A e MSQIo KOkAwpa (1958)
i Clperers OMokANpwHEVO KUKAWUO
Baktripia Tou 1980
1um ——1L L 55666605000000000060000000000060600060005006000600000506500000
Clpene v OAoKANPWHEVO KUKAWNG
010um A A Maxos @uMou, Y. vt
A0 loi Xpuaoou
Opia AiBoypagiag
20XX
1 Onm e e R R R R T
AiGpeTpog AkTiveg X
£éNika DNA
1 1 nm e e R R R R R R T
AldipeTpog
040nm ———— .omouavepaka | . TAngstom

Zynpa 4.2.3 NaoTdoelg oOAOKANPWHEVWY KUKAWPATWY O€ OXEON UE GAAEG PUOIKEG TTOTGTNTEG.

OMoKANPWUEVO KUKAWMA 1 TOITT
(chip) eival éva kopudm nuiaywyou
TO oTT0i0 TrEPIAapBAvel TpaviioTop Kal
TaBNTIKA GOToIXEIQ (QVTIOTACEIG, TTU-
KVWTEG, B1600UG), KaTd TPOTIO TTOU Va
arroteAoUv €va gviaio oUVOAO Kal Ta
oTroia gival ouvoedepéva HETAEU TOUG
OTTWG Kal OTa KAQOIKG KUKAWMOTA
TTOU £XOUV AVEEAPTNTA OTOIXEIA.

H evioyuTikr] 1816TNTa TwV NAEKTPO-
VIKWV OTOIXEIwV, OTTWG gival n Tpiodog
Auxvia, ava@épetal oTnVv  IKAVOTNTO
TWV OTOIXEiwV auTwy, OTav Cuvde-
Bolv og kKatdAAnAo kUkAwpa, va
TapoAapBavouv €va aoBevég onupa
OTNV €i0080 TOU KUKAWMATOG TOUG, Kal
va 10 a1modidouv TNV £€000 EVIOYU-
uévo. To aoBevég orjpa oTnv €i00d0
€ival TO UVUPa O€ NAEKTPIKA Hop®n,
A.X. N HETABOAAAOUEVN OTIYHIGIO TIUA
Td0nNg ToU gp@avifetal otV £€000
EVOG MIKPOPWVOU N €EVOG NAEKTPOVI-
KOU UTTOAOYIOTH.

To emopevo BAua otnv €EENIEN TG HAe-
KTPOVIKAG OUVTEAECTNKE ME TNV aAvaKAAuwn
TWV OAOKANPWHEVWV KUKAWNATWV.

H dia@opd Toug atmd Ta KAAOIKG KUKAWATA
givail 611 OAQ T GTOIXEIG TOU OAOKANPWHEVOU KU-
KAWJOTOG Kal ol dIacuvOETEIG TOUG TTEPIAAPA-
VoVTal EOQ ) TTAVW O€ VA TUR KO LOVOKOUOTAA-
Aou nuiaywyou (dnA. éva KOPPATI NUIaywyou To
0TT0i0 €X €I TTAVTOU TNV iBIa KPUGTAAAIKA doun), TO
oTT0i0 OVvouddeTal uTIooTpwHa (substrate).
To UTTOOTPWUA TTPOEPXETAI OTTO TEUAXIOWO EVOG
MEYAAOU KUKAIKOU Kal AETTTOU Biokou (Trapduol-
ou pe éva dioko CD) ye diduetpo 30 ekaTOOTWV
Kal TTéyog KAGopaTog Tou XINOOTOU TOU PETPOU.
O diokog autdg gival HovokpUOTAAAOG Kal ovo-
paletal diokio (wafer).

Katé v karaokeur, 1a TpavdioTtop, ol dio-
00I, 01 AVTIOTACEIG K.ATT. KOBWG Kal o1 DIaCUVOE-
O€IG TOUG BIONOPPUIVOVTAI OUYXPOVWG KOTA TN
IdpPKEIa pIag eviaiag O€IpAg KOTAOKEUAOTIKWV
PACEWV.
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Ta oAoKANPpWPEVA KUKAWMATA €ival TO ATTOTEAEOUA WIAG EKTTANKTIKAG EEEAIENG
TNG TEXVOAOYIOG TWV NAEKTPOVIKWY YId VA TTETUXOUV ThV:
® glaxioToTroinon Tou PeyEBOUG TwV NAEKTPOVIKWYV dIaTdEewv
e au&non TaxutnTag
® ugiwon katavaAwong

ZNPEPA, TA OAOKANPWHEVA KUKAWHATA TTEPIEXOUV £va TEPAOTIO
apiBuo Tpaviiorop Mou unepPaivel Ta SEKa ekaroppUpla. Ta oAokAN-
PWHEVA KUKAWMATO TTOU £XOUV TETOIO EYAAN TTUKVOTATA NUIAYWYIKWY OTOIXEIWV
(TpavlioTtop) ovoudlovTal Ku-

KAwpara VLS (Vefy Large Movdda [ Z6pBolo Fpe | N L= Métpo
Scale Integration) «al OTPOY | UETPO | PETPO
aTroTeAoUV Tnv TeAeuTaia AEEN ,
NG TEXVOAOYIOC TwV OAOKAN- Q'gg; A - 10" | 10* | 107
PWHEVWV KUKAWMPATWV.

Ta O)\OK%\npU)UEVG Kl’JK)\(.U- Navo- nm 10 _ 10° | 109
pata katatdooovtal avaAoya HETPO
:JTZ J?-:Ia GPIGMO TWV OTOIXEIWY | Mikpg- um - . i 0

pIEXOUV, OTIWG PaiveTal HETPO

oTov Tivaka 4.2.2 | avdAioya
pE TNV €AdxiIoTn SidoTa- Métpo | m 10° 10° | 10° -
on TWV OTOIXEiwv TOU
KUKAwparog (A.X. eAdxioTn Mivakag 4.2.1 £x¢0n povadwv SIa0TACEWV.
amdéoTOON MPETAEU YEITOVIKWV
Tpav(ingp n sAdxlcTo éx0G 5 ApiBpds Romee
HETOMIKWOV — ouvdéoewv). H Ovopaoia | o oixefoov £pappoyés
eNayiotn didotaon ATav OTn ssl
SekagTia Tou *70 TNG TAENG TWV (Small Scale 14100 Mokes, TereoTikol
7-10 ym, otn dekaeTia Tou ‘80 Integration) EVIOXUTES
MEIWONKE oTa 2 um, oTn &¢Ka- MsI )
etia Tou ‘90 épBaoe ota 0,25 (Medium Scale | 100-1000 Karaywpnres,
pm Kkai orjuepa ota 0,18 um. Integration) pidrpa
H peiwon tng eAdyiotng did- ISt ’
0Taong eival kabopiaTIKGG Tra- (Large Scale  {1000-100.000 ML ems,
pAyovTag yia TNV KATOOKEUR Integration) HeTaTpoTreis A/D
oAoKANpwuévwy pe 600 TO
duvaTtév WIKPOTEPN ETTIPAVEIQ VLS| : :
Kal 600 TO duvartov peyald- | (Very Large Scale| 10° - 107 Mvres, U?OAOY'OTSQ’
TEPO0  OpPIBUS  oToIKEIWY. Me Integration) emetepyaoia afjaros
TOV TPOTIO QUTO ETITUYXAVETAI
n aug¢non TOoU apIBUoU TwV Mivakag 4.2.2 Kataragn Twv oAoKANPWUEVWY

KUK )\wpdva }JéOG oT1o idlo KUKAWPATWY PE TOV apIBUO TwVY OTOIXEIWY TTOU TTEPIEXOUV.
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H aywyigémra Twv nuiaywywv
opeieTal oTa  eAelBepa  nAekTpoVIa
(OnA. oTa nAekTpdVIa TTOU €XOUV ATTO-
ouvdeBel ammd Tov TTUpriva Toug), Ta
oTToia TTPOCAABAVOUV KIVNTIKN EVEP-
YEIa UTTO TNV £TTIOPOCN NAEKTPIKOU TTE-
diou Kai €101 £XOUME por) PEUUATOG.

H kevl B€on TTou agrivel KGBe eAeU-
Bepo nAekTpdVIO OTO GTOHO OTTO TO
otroio €xel aTmoouvoeBei ovopddeTal
o). H otfj, Tou 1coduvapei pe €A-
Aeiwn nAekTpoviou aTov KPUGTOAAO
TOU NUIOYwYOU, GUUTTEPIPEPETAl TAV
BeTiké @optio. KaBwg 10 €AelBepO
NAEKTPOVIO KIVEITOI OOEOUEUTO pEOCA
0710 TIAéya, GUUBAAAEI OTNV aywyIpO-
TNTa TOU KPUGTAAAOU. ANG Kai n OTTH
(EMelyn nAekTpoviou) pTropei va ou-
MTTANPWOEi €UKOAQ aTTO éva YEITOVIKO
NAEKTPOVIO Kal va GUMPBGAEI Kal auTh
oTnv  aywylpdtnTta ToUu nuiaywyou.
Téte BéBaia pia GAAN ot Ba epgavi-
oTei 0T B€0N TOU YEITOVIKOU NAEKTPOVI-
OU KaI QuTO IC0BUVANET JE PETAKIVNON
NG APXIKNG OTTNAG.

Otav MooV e@apudleTal NAEKTPIKO
Tedio, Ba £xoupe peTakivnon dUo 16wV
POPTIOU: TWV APVNTIKWV NAEKTPOVIWV
Kal Twv BeTIKWY oTTwv. O1 dUOo PETAKI-
VACEIG QopTiwV YivovTal Kar' avTifetn
POpPA Kal ETTOPEVWG TOOO Ol OTTEG 6GO
Kal Ta nAekTpdvia cupBaAAouv oTnv
AYWYINOTATA TOU NUIaYwYoU.

H aywyigémra Twv nuiaywywv
uTTopEi va augnBei Katd TTOAAEG TAEEIG
peyéBoug pe TNV mpdaoueén (impurity),
OnA. TNV elI0aywyn KaTAAANAwY G TOIXEI-
wv Péoa aTov KpuaTahho. Ta oToixeia
auTd augdvouv Tov aplBud Twv nAe-
KTPOVIWV 1 TwV OTTWV PEca OTOV NuIa-
ywyo. ZToixgia TTpoouEifewy Ta oTroia
TTapEXOUV NAekTpOVIa ovopddlovtal 66-
166 (donors). TéTola €ival 0 GWOoPOPOg
(P) kan T0 apoeviko (As). Mapduoia, Ta
OTOIXEIQ TA OTTOIA TTAPEXOUV OTTEG OVO-
padovtal ammodéxreg (acceptors). Tétoia
oToixeia gival To aloupivio (Al) kai To
yé&AAio (Ga). Av 0 nuIaywyog TTEPIEXE
TTAEIOVOTNTA  BOTWV, XOPOKTNPIgeTal
WG TUTTOU-N €VW QVTIOETA, AV TTEPIEXEI
TIAEIOVOTNTA ATTOOEKTWV, WG TUTTOU-P.

KEDAAAIO 4

OAOKANpwévo. AuTO onuaivel peiwon Tou
KOOTOUG, KaBwg ouvduadovTal oTo id10 oAo-
KANPWHEVO KUKAWMA TTEPIOCOTEPES AgITOUP-
yieg ka1l augnon TG TaxuTNTAG TWV OAOKAN-
PWHEVWV KUKAWPATWYV (I0XUG ETTECEPYATIAG).

To 1965, POAIG £€1 XpovIa PETA TNV KOTA-
OKEUN TOU TTPWTOU OAOKANPWUEVOU KUKAW-
patog, o Moup (G. Moore) diaTUTTwoE TNV
arrown 611 0 ApIBPOG TWV TpavlioTop o€ éva
OAMOKANPWHEVO KUKAWUA - KAl ETTOPEVWGS N
TaxuTnTa £megepyaaniag Tou - Ba dITTAACIAlE-
Tal KGBe Xpovo, XwpIg va uttapxel avaioyn
auénon Tou k6OTOUG. H diatdmwaon auTh,
YVWOTA KAl WG «vOuog Tou Moorey, 1oxUEl
MEXPI OAUEPD PE MIKPES ATTOKAIOEIG (O DITTAC-
OI00POG ETTITUYXAVETAI TO TEAEUTAIO DEKATTE-
vTE Xpovia avd 18 pAveg), Kal @aiveTal aTa
ox. 4.2.5 ka1 4.2.6 yia TIG NUIAYWYIKEG PVIHES
KOl TOUG E€TTEEEPYOOTEG TTOU XPNOCIUOTIOIOU-
VTQOI OTOUG NAEKTPOVIKOUG UTTOAOYIOTEG.

eNaYIoTN SIA0TOON KUKAWHPATWY

N

Zynpa 4.2.4 Netrtopépeia atmmd oAoKANPwHEVO
KUKAWHO Kal TTPO0BIoPIoPOG TNG €AAXIOTNG BId-
0TAONG TOU KUKAWMATOG.
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H ouvexAg ouwg augnon Twv eTTI-
000EWV TWV OAOKANPWHEVWY KUKAW-
MATWV Oev PTTOPEl va ouvexloTei 1T
armeipov. YTdpyxouv BewpnTikad opia
Ta oTroia utrayopeUouv OTI N TaxUTnTa,
TTOU TTPOKUTITEI QTTO T OUVEXN OMi-
Kpuvon TwV OAOKANPWHEVWY KUKAW-
MaTwv, Ogv PTTopei va augnbei TTavw
atmd TPEIG ) TECOEPIG TAEEIG peyEBoug
o€ axéan ue Tn onuepivh. To 6plo autd
TiBeTQ OTTO TO TTPOKTIKG TTPOBANUA TNG
amaywyng Bepudtnrag. Kabuwg n emi-
QAVEIQ TOU NUIOYWYOU MEIWVETAI, Yive-
Tal oAoéva Kal BUCKOAGTEPN N aTTaywyn
NG BeppdTNTAg TTOU AVaTITUOOETAI, YE
ATTOTEAETUA TNV UTTEPBEPUAVON Kal TV
TTPOWPEN KATACTPOPI) TOU NuIaywyou.

YTrapxouV eTiang Kai 6pia aTnVv €AG-
X10Tn BIA0TAON TWV CTOIXEIWV TOU KU-
KAWPOTOG. To EAAXIOTO ETTITPETTTO PEYE-
B00¢ TWV OTOIXEIWV TOU KUKAWNATOG eV
MTTOPEI Va gival JIKPOTEPO aTTO TNV OTTO-
oTaoN TWV ATOUWV PECT OTOV NUIayw-
yIk6 KpUoTaAAo. To 6plo auTd KaTd TNV
KaOern (eykapoia) dievBuvon n
onuepPIv TEXVoAoyia To €xel ON €MITU-
¥el. Ta d1dpopa oTPWHATA NUIAYWYOU,
a1Té TO OTToia ATTOPTICETAl €V OAOKAN-
PWUEVO KUKAWMA, uTTopouv dnAadn va
gival 1600 AeTrTd, 600 N améaTacn dUo
ATOPWYV PECQ OTOV KPUGTOAAO.

To eAaxioTo péyebog oTnv opigo-
vTia (mAgupikn) S81e00uvon kabo-
piCeTal atrd TN SIGKPITIKY IKAVOTNTA TNG
MEBOOOU KATAOKEUAG TWV OAOKANpW-
MEVWV KUKAWPATWY. Mg Tnv kaBigpw-
pévn péEBOdO TNG YwTOoAIBoypagiag, N
eNGxIoTn d1doTACN OTOIXEIWY OTNV OpPI-
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Zyqpa 4.2.5 EZENEN xwpenTIKOTNTAG NUIGYWYI-
KWV OAOKANpwUéVWY pvnuwv (M=108, G=10°).
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Zynqpa 4.2.6 EEENEN apibpol TpavdioTop £me-
gepyaoTwy utroloyioTwy, (M=108, G=10°).

OpigovTia (TTAeupIky)
O1elBuvon '

Z0vdeon

KdaBetn
(eykapaia)

dievBuvon » Movwrrg SIO,

Hulaywyog P

Movwrig
Hulaywyog
viraro AP

Zyqpa 4.2.7 TXnpartikod didypauua Tpaviiotop
OAOKANPWHEVOU KUKAWUOTOG.

l 20vdeon

(ovTia digvBuvon eival Trepitrou 0,18 uym. H Tipn auth ytropei va peiwBei akéua
TEPICCOTEPO PE TN PonBeia akTivwy -X A dEoung nAekTpoviwv o€ dIaoTdoEIg

KATw ammo 0,1 ym.
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e
MikponAekTpovikn

*

YTOoTpwHa

Mupitiov ' GaAs '

Mosfet | AITTOAIKG | Mesfet | AITTOAIKG |

Zxnpa 4.2.8 OKoyéveleg OAOKANPWUEVWV KUKAWHGTWVY.

Eival pavepo atmé 1a mapatrdvw o1 gival SUOKOAO TTPOG TO TTAPOV va TTPORAE-
@Oei TO TEAIKO 6pI0 TWV OAOKANPWHEVWY KUKAWMNATWY KAl AVOUEVETAI GNUAVTIKN
TTPO0d0G HECO OTOV ETTOPEVO QIWVA.

4.2.2 Texvoloyia 0oAokAnpwpévwv KUKAwWPATwV

Ta oAokAnpwpéVa KUKAWPATA KOTOOKEUAZOVTAI TTAVW O€ UTTOOTPWHA HOVO-
KpuoTaAAikoU TTupitiou (Si) i apoevikouyxou yaAdiou GaAs. Ta oToixeia Ta otroia
amrapTifouv T0 KUKAWWA (dnA. Ta TpavlioTop, Ol AVvTIOTACEIG, Ol TTUKVWTEG K.ATT.)
arroteAouvTal atrd TTEPIOXEG TUTTOU P (BETIKA QOPTICPEVWY TTPOCUEIEEWY) Kal TU-
TTOU N (ApVNTIKG QOPTIOUEVWY TIPOCUEIEEWV) TTAVW OTOV APXIKO JOVOKPUOTAAANO
Trupitiou. O1 TTpooEiCeIg eI0AyovTal €iTE KATA TN OIAPKEIO KATAOKEUNG TOU apXI-
KoU oAokAnpwuévou (chip) i oTn ouvéXela PE EMIAEKTIKN OIGXUCT O€ GUYKEKPIUE-
VEG TTEPIOXES (OTTWG Ba doupe TTapakdTw). H Texvoloyia TTou xapakTtnpilel éva
OAOKANPWUEVO KUKAWWPA TTPOKUTITEI OTTO TNV TEXVOAOYIA KATOOKEUAG TOU EvEPYOU
oToIxEiou Tou OAOKANPWHEVOU KUKAWPATOG, dnAadn Tou TpavdioTop.

Ymédpyxouv dUo Baacikoi Tutrol TpavlioTop, TO TPAVEIioTOP BITTOAIKWYV EVWOEWYV
BJT (Bipolar Junction Transistor) kai 1o Tpav{iotop emdpdcewg mediou FET
(Field Effect Transistor). Ta dimToAIkd TpavdioTop XpnoIPOTTOIOUVTal KUPIWG O€
KUKAWMOTO evioxuong aocBevwv onuaTwy i o€ KUKAWPaTa uynAig 1oxuog. Ta
FET xpnoigotrolouvtal ouvABwg w¢ nNAEKTpovIKoi BIGKOTITEG o€ AoyIKA (WnoI-
akd) KukAhwpata. Atré Ta FET, 10 Mo onuavTtikd gival Ta Aeyopeva tpaviotop
MOSFET (Metal Oxide Semiconductor FET) kai MESFET (Metal
Semiconductor FET), ovopacia 1Tou TpoépxeTal atmmd Tnv €10IKA KATAOKEUN
TWV NAEKTPOBIWV TOUG.



TEXNOAOTIA XYXITHMATON 87

4.3 MIKPOKYMATIKEX AIATAZEIX

O 6p0oG «MIKPOKUHATIKEG» AVAPEPETAl O€ DIATALEIG TTOU AEITOUpYOUV OTNnV
Teploxn ouxvoTATwyY atod 1 GHz éwg 30 GHz, n otroia avTioToIXEl O€ PRKn KUPa-
106 a6 30 cm £wg 1 cm. H 10TOpIKN €EENIEN TWV PIKPOKUPOTIKWY KUKAWHATWY
MoIAel ue auTh TWV KAACIKWVY NAEKTPOVIKWV. YTTAPEE pIa ouveXAG TAon yia JETA-
Baaon a1rd TIG NAEKTPOVIKEG MIKPOKUMATIKEG AUXVIEG O€ PIKPOKUMATIKA OAOKANpW-

MéVa KUKAWUATA.

Opwg, €1eIdn Ta PIKPOKUUATA apopoloav
OTPOTIWTIKEG £QAPUOYES (A.X. pavTdp, OUOTA-
pata d1elBuvong BoARG, TTAOAYNONG K.ATT.), Ol
ETMTITWOEIG TOUG YIa £va PEYAAo didaTnua Eyi-
vav Alyotepo aiodnTég. O1 TTpwTEG AVOKAAUWEIG
€yivav katda n didpkeia Tou B” MNMaykoopiou 1T0-
Aépou, OTTOTE KAl KATOGOKEUAOTNKAV TO TTPWTA
OOKIMAOTIKA MIKPOKUMATIKA KUKAWUATA.

H peyaAuTtepn €EENIEN TTpayuaTtoTToInOnKe
TNV TTEPiodo 1960-1980, otrdre Kal avaTrTuxon-
KOV TO MIKPOKUHOATIKA OAOKAnpwpéva
kKukAwpara (Microwave Integrated
Circuits, MIC), ta omoia ouvdudlouv evep-
Y€ dlatdaéelg (A.x. Tpavgiotop FET) kal TadnTi-
KA oTOIXEIO (YPANPES HETOPOPAS, AVTIOTACEIG,
TTUKVWTEG, TTNVia) KOTAVEPNPEVA ] CUYKEVTPW-
Méva TTAvw o€ €va SINAEKTPIKO (LOVWTIKO)
uTToaTPWHA (UVrBwg aAoupiva, Al,O,).

H Aoyikn Toug €€€AIEN NTav BéBaia Ta po-
VOAIOIKA HIKPOKUHOATIKG OAOKANPpWHE-
va kukAwpara (Monolithic Microwave
Integrated Circuits, MMIC), ota omoia
ol evepyég OIaTACEIG KAl Ta TTABNTIKA OTOIXEIa
dlapoppwvovTal HEoA A TTAVW OE €éva nHUIa-
YWYIKO UTIOCTPWHA, [E XPpNOIUOTTOiNoN
TWV BIadIKACIWY KATAOKEUAG TTOU 10YXUOUV
yia Ta ouvhon oAokAnpwpéva KukAwuarta. To
UTTOOTPWHO TTOU XPNOIPOTIOIEITAl OUVABWG
gival To apoevikoUxo yaAAio (GaAs). To uAikd
auTO €XElI KAOAUTEPEG 1810TNTEG ATTO TO TTUPITIO
TO 0TT0i0 €ival akatdAANAo yia TIG UWNAEG Ou-
XVOTNTEG.

Zynpa 4.2.9 dwroypagia oAokAnpw-
MEVOU KUKAWUATOG.

O1 ypoppéG HETAQOPAG OTA
MIKPOKUUOTIKA KUKAWUATO PETOPE-
pouV evEPyEIQ i TTANPOPOPIa PETO-
€0 dUo onueiwv Tou KUKAWPOTOG.
Eival ouciaoTikd 10 avTioToIXo Twv
METOAAIKWY BI00UVOECEWY TWV OAO-
KANPWUEVWY  KUKAWPATWY  Xaun-
AWV ouyvotTwy. ETTeidn épwg ota
MIC T0 péyeBog Twv aywywv autwv
€ival OUYKPIOIYO PE TO WAKOG KU-
paTtog Asitoupyiag, ol aywyoi Bew-
pouvTal Karaveunuévol, ovouaovTal
YPOUUEG HETAPOPAG KAl EXOUV EVTE-
AWG BIOPOPETIKA XOPAKTNPIGTIKA Oi-
ad00ngG Tou CrPATOG ATTG AUTA TTOU
£XOUV OTIG XOMNAEG ouyvoTnTeG. Ol
€VVOIEG KATAVEUNUEVO OTOIXEIO 1
KUKAwpPa ava@épovTal akpIBWG OTIG
OXETIKEG TOUG BIAOTACEIG WG TTPOG
TO0 MAKOG KUpaTog. Kartaveunué-
Vo gival £€va OTOIYEIO TOU OTToioU Ol
O100TACEIG €ival CUYKPIOIPEG PE TO
UAKOG KUUOTOG, EVW) EVTOTTIOHEVO
(ouykevipwpévo) eival To GToIxEIO
pe S1a0TACEIG TIOAU HIKPOTEPES ATTO
QAUTEG TOU PFKOUG KUPOTOG.
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MeTaAAIKn TG'V'G\

Yméotpwpa ALO,

g
MeTaAAikr Bdon

Zyfpa 4.3.1 Baciki dopn pIKpoTaIviag.

O Mo XOopaKTNPIOTIKAG TUTTOG OAO-
KANPWUEVNG YPOPHNG PETAPOPAS €i-
val n MIKpotaivia (microstrip) n omoia
gival TO QVTIOTOIXO TnNG OMOOEOVIKAG
YPOHUNG (TT.X. TNG YPAUUNG TNG TNAEG-
POCNG) YIa €va PIKPOKUUOTIKO OAOKAN-
PWHEVO KUKAWWA.

H pikpotawvia gival pia ypapun ue-
TAPOPAg O€ OMIKPUVON KOl OTTOTEAEI-
Tl aTd pia PHETAANIKN Tavia TTdvw o€
OINAEKTPIKO (A.X. aAoupiva) Tou OTTOi-
OU N KATW ETTIPAVEID EXEI PETAAAIKN
emKAAuwn. H diéyepon pe pedua Tou
€VOG GKPOU TNG MIKpOTaIviag odnyei o€
01a600n NAeKTPOPAYVNTIKOU KUUATOG
KOT& JNAKOG QUTAG HE TO PEYAAUTEPO
MEPOG TOU nAekTpouayvnTIKOU TTEdIOU
Va TTEPIEXETAI HETA OTO BINAEKTPIKO.

FEOYPA NYKNQTHZ

HAEKTPOAIO

MHNIO

A10A0Z ANTIZTAZH MESFET
OMH

Zynqpa 4.3.2 TpidIGoTato oXnUaTIKO did-

ypauua MMIC.

KEDAAAIO 4

Ta PIKPOKUMOTIKG OAOKANRPWHEVA KU-
KAWMOTA £XOUV JEYAAN AIOTTIOTIA, JIKPO ME-
yeBoG, XaunAd k6oToG, peydho 0pog uvng
Kal ouvdudlouv TTOAAEG AsiToupyieg TTAVW
oTo id10 TOITT.

O1 EQapPUOYEG TWV MIKPOKUUATIKWY OAOKAN-
PWHEVWY KUKAWUATWY apopouv o€ TTOAOUG
TOUEIG TWV ETTIKOIVWVIWY, POVTAP KOl AUUVTI-
KWV ouoTnudtwy. O1 S50puPopIKoi TTOUTTOI Kal
OékTeG O€ auxvotnTeg 12 1 4 GHz, n dopugo-
pIKA TNAEOPACT), TO SOPUPOPIKO THAEPWVO Kal
Ta KIvATd TNAéQwva ota 900 kai 1800 MHz
xpnoiyotroiotv MMIC. Etriong, Ta vautiNiaka
KOl OTPATIWTIKA pAVTAP KAl To CUCTAMATA NAE-
KTPOVIKOU TTOAEUOU XPNOIUOTTOIOUV UIKPOKU-
MaTIKG OAOKANPWHEVA KUKAWUATAL.

Ta MMIC éxouv e€ehixBei onuepa oe Té-
To10 BaBuod, WOTE va AsiIToupyouv GE GUXVO-
™NTEG TNG TAENG Twv 100 GHz. O1 emddoelg
auTég ogeilovtal oTa BeATIWPEVA UAIKA Kal
TIG TTPOWONUEVEG TEXVOAOYIEG KATAOKEUNG
OAoKANpwWUEVWY  KUKAwUATwyY. O ouvdu-
AOPOG TNG €EENIENG TWV  HIKPOKUMATIKWV
KUKAWPATWY pE TNV €EENIEN Twv OTTITIKON-
AeKTpOVIKWV dlatdlewv Ba €xel €viovn €TTi-
dpacn o€ TTEPIOXES TNG TEXVOAOyiag, OTTwG N
POUTTOTIKN, N dOPUPOPIKNA TEXVOAOYia, oI JI-
KPOKUUATIKOI a10BNTAPES KAl TA NAEKTPOVIKA
EUpEiag Xprong.

4.4 ONTIKEX INMHTEX

O1 TNy£G eWTOG (OpaToU Kal pn opatol)
BpiokovTal orjuepa TNV KapdId Twv dUO TTAE-
OV QVATITUCOONEVWY BIOUNXAVIWY: TWV UTTO-
AOYIOTWV Kal TwV TNAETTIKOIVWVIWY. H OTTTIKA
iva JETAQEPEI TO QWG KATAAANAWY TTNYWYV TO
oTT0i0 TTEPIEXEI TTANPOPOpPIa BESOUEVWY, EIKO-
Vag Kal QWVAG, o€ TTOAU uwnAoug puBuoug.
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Zyfpa 4.4.1 EkmopTr) ewtdg amé LED kai Laser.

TéT01EG WTEIVEG (OTITIKEG) TTNYEG XPNnolpoTTololvTal, yia va diafdlouv Ta O¢-
dopéva Trou €xouv atroBnkeuBei oe CD A o€ oTmikd wneiakod dioko (Digital Video
Disk, DVD) 1} XpnoIJOTTOI00VTal OE EKTUTTWTEG UTTOAOYIOTIKWY CUCTNHATWY.

H avaykaidétnta Xpnoiyotroinong oTTIKWY
MEOWV OTIG TNAETTIKOIVWVIEG TTPOEKUYE ATTO
TNV avAyKn HETAQOPAG OAOEVA Kal HEYAAU-
TEPWV TTOOWV TTAnpogopiag. Eivar yvwoTh
apxn Twv TNAETTIKOIVWVIWV OTI N IKAVOTNTA
METOQOPAG TTANpOPOpPIag PIag TTNyNg £¢apTa-
Tal a116 T oUXVOTNTA TNG, N OTToia OvouadeTal
pépouoa cuyvotnta. Oco ueyaAuTepn eival
QuTh n ouxvoeTnTa, T600 TTEPICTOTEPN Eival
Kal n TTANPo@opia TToU YTTOPEI VO PETADWOEI
n myn.

O1 oTITIKEG TTNYEG PE PEPOUCESG OUXVOTN-
TEG TNG TAgNG 10 Hz utreptepolv katd 4-5
TAEEIG PEYEBOUG O€ OXEQN MPE TIG MIKPOKUUQA-
TIKEG TTNYEG, Ol OTTOIEG EKTTEUTTIOUV GE GUXVO-
TNTEG pEPIKWY GHz (10° Hz). Apa, Ta oTITIKG
gucoTuarta eival ag Béan va petapidoouv 10
£wg 100 x1INadeg popég TTepIoadTEPN TTANPO-
@opia atrd Ta AVTIOTOIXA WIKPOKUUATIKA KAl
BeBaiwg ekatovtddeg ekaTOPPUPIA YPOPES OE
OX€Q0n PE OTToI00NTTOTE GAAO PHECO PETADOONG
(A.X. XGAkiva kaAwdia). H avakdAuywn Ttou
laser 10 1960, o€ cuvOUOOUO PE TNV €EAIPE-
TIKA 1810TNTA TNG OTITIKAG iVag va «odnyei» To
QWG 0€ TTOAU POKPIVEG OTTOOTACEIG, ETTETPE-
yav 1N paydaia €EENIEN TwV OTITIKWYV ETTIKOI-

E2
AVAVA: - ATToppo®non
E1
E2 I
Aubopuntn
: A% EKTTOUTTA

A\ Egavaykaopévn
§ &'k EAVAVAS EKTTOUTTA

Zynpa 4.4.2 Baoikég aMnAemdpdoeig
UANG - evépyeiag.

(a) Amroppoenon: ‘Eva @wtévio evép-
yeiag E,-E, amoppo@dral amé £va nAe-
KTpOVio oTn Pacikn katdotaon E, kai
yeTaBaivel OoTNV  AVWTEPN  EVEPYEIOKN
Kardotaon E,.

(B) AuBopunTn ektropTm): To dieyeppévo
nNAekTPOVIO aTTodIEYEIPETAl «aUBSPUNTOY
EKTTEUTTOVTAG QWTOVIO eVEPYEIDS (E,-E)).
To QWG TTOU TTPOKUTITEI EKTTEUTTETAI KATA
TeAEiwGg Tuxaio TPOTTO, dnA. O€ TUXaiES
XPOVIKEG OTIYMEG Kal O€ TuXaieg d1EuBUv-
ogIG.

(y) E€avaykaopévn ekmoutry: ‘Eva ow-
TOVIo evepyeiag (E,-E,) egavaykagel Tnv
amodiéyepan Tou OIEYEPUEVOU NAEKTPO-
Viou Kal TTPOKAAEI TNV EKTTOUTTT BEUTEPO-
yevoUg pwrToviou.
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VWVIWV PEoA o€ IA0TNUA AiywV OEKAETIWV.

O1 dUo TTePIoOOTEPO TUVNBICUEVEG OTITIKEG TTNYEG €ival ol LED (Light Emitting
Diode) kai o1 Laser. £ko1rdg Toug gival va JETATPETTOUV TO NAEKTPIKO peUPA PE TO
oTToio Tpo@odoToUVTal G€ DECUN PWTOS. Me auTtd Tov TPATTO N TTANPOPOpPIa PETA-
@EépeTal atro 1o peUPa TPoPodoaiag oTn ewTelvi déaun. H TTAnpogopia, n otroia
EPTTEPIEXETAI OTIG METABOAEG 1) OIOKUUAVOEIG TOU PEUUATOG, HETATPETTETAI OE€ JETA-
BOAEG TwV XaPAKTNPIOTIKWY (A.X. TNG £vVTAONG) TNG QWTEIVAG OEGUNG.

4.4.1 NMnyég LED

O1 LED ¢ivai Tiny€g oxemik& atmAég kal Bpiokouv gupegia Xprion o€ acUpUATES
UTTEPUBPEG ETTIKOIVWVIEG, OTA TNAEXEIPIOTHPIA O€ EPAPHOYEG NAEKTPOVIKNG OTTEIKO-
viong (pwrTelvoi evdeikTeg) K.ATT. H LED eivar pia nuiaywyikn didragn évwong p-n,
N oTroia eKTTEUTTEI WG, 6TaV 0 BETIKOG OKPOBEKTNG TPOPOdOTiag ouvdebei oTnv

P(mW) , XapakTnpioTikn
S16d0u LED ZApa e§6d0u
i
P, i~
I
|
I(mA)

2Apa el06d0u

S

Zyqpa 4.4.3 XapakmpioTIKy OTTIKNAS I0X0U0S
EKTTOUTTAS - pevuarog méAwong di6dou LED. H
SlauépPwWon Tou peuparog odrynong tng LED
aTré 10 orpa TTANPOPOPIag HETATPETTETAI ATTO TO
YPOMMIKO TUAMG TNG KAPTTUANG O€ avTioTOIKEG Ol
AKUPAVOEIG TNG OTITIKAG I0XU0G £EO600U.

DwToéVIo

0y

@ = -8

NAEKTPOVIO oTTn

Zyqpa 4.4.4 EmavooUvdeon nAekTpoviou Kol
OTTNG KOl EKTTOUTT GwToviou.

TTeploxn TUTTOU p Kal O apvnTIKOG 0TnV
Treploxy TUTTou n (autr) n ouvdeoo-
Aoyia ovopdletal opOR mMéAwon). O
MNXavioudg YE TOV OTToI0 TTAPAYETAl TO
QWG oTnVv £vwon p-n gival o €E1G: éva
eAeUBepO NAekTpdVIO, KABWG KIVEiTal
TTPOG TO BETIKO AKPODEKTN, cuvavTd Jia
avTiBeTa KIivoUuevn OTTA OTNV TTEPIOXN
™G évwaong. Ta dUo cwpaTidla eTTava-
ouvdEovTal JETAEU TOUG Kal aTTodidouv
eVEPYEIQ UTTO HOP®H VOGS @wToviou. H
TTapaywyr ewrtdg Kar autév Tov Tpo-
TTO OVOudleTal auBdpuntn EKTTOUTTH
Kal XapakTnpicel Tov TpdTTo Asitoupyiag
Twv 8160wV LED katd Tov 0110i0 TO WG
EKTTEUTTETAI OMOIOUOPPA TTPOG OAEG TIG
d1EUBUVOEIG OTO XWPO.

Mapaywyr] @ewTog Oev TTPOKUTITE
atrd oTToIodNTIOTE NUIaYWYO aAAd atrd
OUYKEKPIMEVOUG  NUIAYWYOUG.  ZTOUG
OuVvNBEIG NUIaYWYOUS TwV NAEKTPOVI-
KWV, dnA. TO TTUPITIO KAl TO YEPPAVIO,
n €mavacuvdeon TTPAYMATOTIOIEITAI E
atmeAeuBépwon BepudTnTag Kai 6x1 w-
TOG KAl ETTOPEVWG Ol NUIaYWYOi auToi
Oev gival KATAAANAOI yia OTITIKEG TTNYEG.
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O1 kataAAnAdTEPOI NuIaywyoi eivai
ouUvOeTOI NUIaYwWYOoi. AuToi TTPOEpPXOVTAl LLSo) MHKH
. . : . ; (evepy0 oTpWpQ/ KYMATOX
aTrd avAueIEn Twv OTOIXEIWwV OaAOUi- vTéoTpLNA)
vio (Al), yaAhio (Ga) 1 ivdio (In) pe Ta
aToIxeia puopopo (P), apoeviko (As) 1 GaAlAs/GaAs 750-870 nm
avTipovio (Sb), m.x. GaAsP, GaAlAs 1 GaAs/GaAs 904 nm
GalnAsP. To ufikog KUPATog Tou pwTog
TTOU EKTTEPTTETAI EEAPTATAI OTTO TNV AKPI- InGaAsP/InP HAGED i
Bl 00vBeon Tou npiaywyou. AlGaAsSb/InGaAssb | 2,0-30 pm
>Tov mivaka 4.4.1 @aivovTal Ta Ku-

PIGTEPQ NUIAYWYIKA UAIKA, aTTd Ta OTTOIO NMivaxag 4.4.1
KOTaoKEUAdovTal Ol OTITIKEG TINYEG Kal Huiaywyikd uAikG OTITIKGY Mnywv.
TO QVTIOTOIXO WAKOG KUPATOG TOU QWTOG
TTOU eKTTEUTTOUV. Me B1apopeTIkd Xpwpa TovidovTal Ta UAIKA TToU divouv pwe oTa
MAKN KUPATOG TWV OTITIKWV eTTIKOIVWVIWY 0,85, 1,3 kai 1,55 pm.

H owrteivh 10x0g TG LED ¢@Bdvel Ta pepikd mW. H amédoon g LED civai
TO KAAOPa TNG NAEKTPIKAG 10XU0G £1I0000U TTOU JETATPETTETAI O€ QWTEIVA 10XU €60~
oou. H amédoon autr onuepa givar Tng t1agng Tou 10%. O1 LED ptropouv va xpn-
gigotToinBouv yia YeTadoon TTANpoYopiag e Yn@iakn A avaAoyikA Joper Yéoa
aTTé HIa OTITIKA iva. TNV Yn@Iakh JETAd00N 0 pUBUOG UTTOPET va QTACE! JEPIKEG
ekaTovTadeg Mbit/s. AuTo emmiITUuyXAveTal P KATAAANAN SIapudp@waon Tou peUPATOG
odrynong 1ng LED atd 10 onua mAnpogopiag. H diaudpewon gival n JETABOAR
NG QWTEIVAG I0XU0G eKTTOPTTAG TNG LED aup@wva pe Tig peTaBoAég Tou peluaTog
odrynong tou Tn diappéel. H duvatdtnta auTth gaivetal aTo oX. 4.4.3 6TTOU TTAPI-
OTAVETaAI N OTITIKA 10XUG €€600u TnG LED ouvaptroel Tou peduartog odrynong. H
oxéon auTh gival pia eubeia ypapun, Kal ETTOPEVWG 01 DIOKUUAVOEIG TOU PEUUOTOG
METOTPETTOVTAI UE YPAUMIKO TPOTTO O€ DIOKUPAVOEIG TNG OTITIKAG 1I0XU0G £66B0U.

4.4.2 INnyés laser

270 OUCTAPATA ETTIKOIVWVIWV PE OTITIKEG IVEG OI TTNYEG TTOU XPNOIYOTTOI0UVTal
oXedOv atTokA&IoTIKA gival Ta d10dIkd laser nuiaywyou. Ta TTpwrTa laser nuiayw-
you kataokeudaTnkav 10 1962, dpwg TeAsiotroiidnkav 1o 1970, otrdTe Kal dpxi-
oav va xpnoiuotroiolvTal. O épog «laser» TTpoépxeTal atrd Ta apXIK& Twv AEEEwV
Light Amplification by Stimulated Emission of Radiation (Evioxuon ®wtdg atrd
E¢avaykaouévn Extroutrr) AkTivoBoAiag) trou deixvouv akpifwg Tn duvaTéTtnTa
Twv laser va TTapdyouv cUPQWVO QWG EKIETAAAEUOEVA TNV EQVAYKATLIEV AKTI-
voBoAia péoca og éva UAIKO.
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H e§avaykaopévn eKTTOpTIA
Oivel éva OEUTEPOYEVEG PWTOVIO
TTOU TTPOKUTITEl ATTO TO QPXIKO
Kol €xel TNV idla ouxvoeTnTa,
@daon kai dievbuvon pe auTto.
Ta 800 autd GWTOVIA PTTOPOUV
JE TN O€Ipd TOUG va TTaPAYOUV
GA\a dU0 pe egavayKaopévn k-
TrouTr). ‘ETO1 £€50UpE TTapaywyn
pwToviwv Katd aAucIdWTH €v-
VOIQ, KOl ETTOPEVWG Evioxuon
TOU apXIKOU OTITIKOU OTUOTOG TO
otroio TTpoAABe até auBdpuntn
EKTTOUTTH.

O 6pog oUNPWVO PwWS ava-
PEPETAI AKPIBWG OTO YEYOVOG OTI
OAa Ta PWTOVIA TTOU EKTTEUTTO-
vTal TEAIKG ot éva laser eival
guyxpoviopéva petagl Toug (dn-
Aadr) €xouv Tnv idia @acon).

Zyqpa 4.4.5 Gwroypagia TTOUTIOU Nuia-

YWYIKOU laser Tou gutropiou.

KEDAAAIO 4

O1 1nyég laser €ivalr TTaPOUOIEG KATAOKEU-
aoTiKG pe Tig LED (dnA. €ival kal auTég eVWOEIG
p-n), aAAd dlo@épouv aTo OTI TO PWG TTAPAYETAI
amd  géavaykaouévn (0x1 auBopunTtn) eTTava-
ouvdean nAekTpoviwv-otrwy. ETttiong diaBétouv
avakAaoTika dkpa. Otav 10 laser T1po@odoTNOEi
ME pelua, TO Qwg avakAdTal TTOANATTAG eowTe-
PIKWG PETAEU TWV AVAKAQCTIKWVY emi@aveiwy. Ol
TIOAOTTAEG AVAKAAOEIC TWV QWTEIVWV KUPATWY
(oMK avarpo@odoeTnon) £X0UV WG ATTOTE-
Aeopa Tnv e€avaykaopévn atrodieyepan OAo Kai
TTEPICOOTEPWY NAEKTPOVIWV KaI TNV EvioXuan TnNG
AKTIVOPBOAIOG AOYW €EavayKAOUEVNG EKTTOUTTAG.
MOAIG To peUpa augnBei apKeTa, TOTE:

a) n evioxuon (atroAapn) EeTepvd TIG EOWTE-
PIKEG ATTWAEIEG TOU UAIKOU
B) n ewrtevA déopun diatrepvd Ta NUISIAPAVH

QAVAKAQOTIKG AKpa (KATOTITPA) KAl

Y) EKTTEUTTETAI PIO OXEOOV HOVOXPW-
HATIKA QWTEIVI) OETUN, EEAIPETIKG PEYAANG
AapTTPATNTAG KAl PEYAANG KATEUBUVTIKOTN-
TaG.

H mepiox yopw amd v évwon p-n
OoTnV OTIoia TTPAYUATOTIOIEITAI N TTapayw-
Yy OUUPWVOU QWTOG OVOUALETAI EVEPYOS
nmepioxn 1 EVePyo orTpwpa. To pelua
TAVW aTTOd TO OTIoi0 TTapAyeTal OUMPWVO
PWG OVOUACLETAlI PEUMA KATW@PAIOU.

O1 diI00TA0EIG TV NUIOYWYIKWVY laser
«TaIPIAZOUVy» O€ QUTEG TWV OTTTIKWYV IVWV. To
Mrkog Toug gival 300-400 um, evw To €UPOG
NG evepyou TTEPIOXNAG eival TG Tagng Twv 10

MétaAo ; Métahho

Zynpa 4.4.6 Nidgopol TUTIol NUIaYWYIKWY laser.
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Um, 600 TTEPITTOU Kal N SIGPETPOG TNG
ivag. H peydAn kateuBuvTikKOTNTO KAl
N MOVOXPWHATIKOTNTA ETTITPETTOUV TNV
€UKOAN gaTiaon TnG 6€0UNG e GaKoUg
Kal TNV QVTIUETWTTION TOU QAIVOUEVOU
TNG SI0OTTOPAG TWV OTITIKWYV IVWV.

Ta laser éxouv 10XU EKTTOUTIAG ME-
XpP! MEPIKG Watts. Eival TToAU 1oxupdTe-
pa amd Tig¢ LED kai, ouvettwg, éxouv
duvartoTnTa PETAdOONG O€ TTOAU TTIO
MOKPIVEG aTTOOTACEIG PECa OTnv iva.
H amédoon Twv laser gival orjpepa 1nG
1éd&NG ToU 30%. ‘Eva GAAO TTAEOVEKTN-
pa Twv laser wg 1mpog Tig LED eival n
IKavOTATA TOUG va SIOPOP@PWVOVTAl UE
TaxUTEPOUG PUBPOUG TTOU ORUEPa POa-
vouv Ta 10 Gbit/s.

Me tnv mépodo Twv €TWYV, ava-
TTUXONKav TToAUGpPIBUEG OXEBIATEIG
oouwyv laser. H o amAfj dopun nuia-
ywylikou laser, TTou Adn €EETAOTNKE,
TepIAapPBAvel U0 KATOTITPA OTA AKPO
™G. Mia Tétola doury SUWG EKTTEUTTEI
TTOAAG PAKN KUPOTOG TAUTOXPOVO O€
Jia aTevh TTEPIOXH TOU PACGHATOG.

Ymapyxouv Ouwg Kkai douég laser
yId €QAPUOYEG TTOU ATTAITOUV EKTTO-
MTTH o€ éva pévo PAKOG KUPATog (OnA.
TTOAU OTEVO QACUO EKTTOUTIAG A «MO-
VOXPWUATIKA»  €KTTOPTIA). AUO0 on-
MavTIKEG TETOlEG OOMEG eival Ta laser
DFB (Distributed FeedBack) kai DBR
(Distributed Bragg Reflector) Tou
XPNOIMOTIOIOUV £va QIATpO péoa aTov
NUIaywyo, TO OTTOIO ETTITPETTEI TNV AVA-
TPOPODOTNAN TOU PWTOG O€ EVA PIKOG
KUpatog. To laser DFB ektréutrel o€ éva
TTPOKABOPICHEVO UNAKOG KUPATOG, VW
10 laser DBR éxer Tn duvardétnra va
peTaBaAAel (puBuilel) TO PAKOG KUMA-
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H auBdépuntn exmouti apdyel aouy-
PWVO PWS, WG TTOU JEV £XEI HIa avayvw-
pioIun NuITovoEIdr) @UOT, a@oU atroTeAEITaI
atré pia por @wToviwv Pe aveEapTnTn @AoN
pETAgU TOUuG. To PWG TTOU TTPOEPXETAI OTTO
auBdépuNnTn EKTTOUTTH EP@AViCEl TTOAU peyd-
Ao @dopa ocuyvotiTwy. AuTté TO €i00G PW-
TOG €ival XapaKTNPIOTIKO PIOG BEPPIKAG TTN-
YAG, OTTWG £vag QWTEIVOG AQUTTITHPAG A HIOG
TTNYAS auBdpunTou GwTog 6TTwg N LED.

H efavaykaopévn ekmoutr) Tou laser
TTAPAYEl CUPPWVO QWG OE ia TTOAU OTEVH)
TIEPIOXI] OUXVOTHTWV (HOVOXPWHATIKO
Pwg). H 1816TNTa aKPIBWG QUTA €ival TTou
Kavel Ta laser Tig TTAéov KATAAANAEG TTN-
YEG VIO ETTIKOIVWVIEG PE OTITIKEG iVEG, OTIG
OTTOIEG N AVTIMETWITION TOU GAIVOUEVOU TNG
OI00TTOPAG OTTAITE TINYEG JE OTEVO QAU
EKTTOUTIAG YIO TNV augnon Tng MEYIOTNG
améoTaong diddoong.

Mnkog
30um
A Zxipa 4.4.7
Ll O1 diooTdoeig Tou
E0pog 10 ym laser nuiaywyou.
P(mW) ’ Trua 650U
XapoKTNPIOTIKA

gpawT L\as i« /(\/{\
A I ATAY

Pelpa / I(mA)

KaTw@Aiou - .
2Aua €10650u

Zynqpa 4.4.8 XopoKTnpIoTIKA OTTIKAS 10X00S
EKTTOUTTNG - peuuaro¢ moAwong di6dou Laser. H
dlapopewaon Tou pelparog odrynong Tng Laser
aTTd TO OHA TTANPOPOPIaG PETATPETTETAI ATTO TO
YPOUUIKO TUAHPA TNG KAPTTUANG O€ QVTIOTOIXEG OI-
QKUPAVOEIG TNG OTITIKAG I0XU0G £60B0U.



Zynpa 4.4.9 Tuokeuaopévo laser nuio-
YwyoU YE TTPOCapTNuéVN TNV OTITIKA iva.
Qaiveral £1TIONG TO NIAYWYIKS dioKio aTTd
TO OTT0i0 TTPONRABE TO laser.

KEDAAAIO 4

TOG EKTTOUTING MECA O€ HIa TTEPIOXN. AuTo
TpaypaToTroleital edv aAAdloupe Ta xapa-
KTNPIOTIKA TOU QiATpouU.

4.5 POTOAEKTEX

O1 QWTODEKTEG 1 PWTOPWPATEG gival ol
NAEKTPOVIKEG OIOTALEIG TTOU  HETATPETTOUV
£va QWTEIVO Orpa o€ NAeKTPIKO. To puwTeIvd
ofpa @Bavel ouvABwg PECW MIAG OTITIKAG
ivag Kol PETATPETTETAI O€ NAEKTPIKY YOP®H,
TIPOKEIUEVOU va 00nynbei OTIG €TTOUEVES
BaBpuideg NAEKTPOVIKNG ETTEEEPYATIAG.

O 10avIKOG WTOBEKTNG Ba TTPETTEI VA EXEI

uynAf atrédoon PETATPOTTAG Tou GwTOG o€ peupa (dnA. uwnAn euaioBnaoia) oTo
MAKOG KUPATOG TOU QWTOG TTOU TTPOKEITal va avixveuoel (1r.x. 1,3 4 1,55 um), va
pnv TpocBéTel B6puBo 01O GANA, VA AvTATTOKPIVETAI OTO PuBUS dedopévwy, va
givar aglotoTog Kal @Onvog Kal va £xel O1a0TACEIS GUYKPIOIUES E TN SIGUETPO TOU
TTUpAvVa TNG ivag. TIG aTTAITAOEIG AUTEG IKAVOTTOIOUV Ol @wTodiodol nuiaywyou,

21pwua p-CaAs

"

1.LED

Zrpwpa n-CaAs

TTOU XpnolpoTtrolouvTal of-
MEPA OTOUG OEKTEG OAwV
TWV OTITIKWV OUoTNUG-
Twv. YTdpyxouv dUo TUTTOI
PWTOdIOdWY  NuIaywyou:

Y >

Kdarotpa

Zrpwya p-CaAs

Evepyd oTpwipa

2. ATTAG Laser

Zrpwya n-CaAs
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Pelpa Tpogpodoaoia
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3. Laser DFB Evepyd

4. Laser
DBR
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-
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Zynqpa 4.4.10 MAKn KUPaTOG eKTTOUTIG 8163wV laser kai LED.

I
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* i

n ewrodiodo¢ PIN kal n
PwTodiodo¢ XIovooToI-
Bddag (APD: avalanche
photodiode).

H pwrodiodog¢ PIN atro-
TeEAeiTal ammd Tpia OTPW-
pjata. ‘Eva tUmou p, €va
TUTTOU N Kal PETAEU TOug
A TTapeUBAAETal Eva QwTO-

guaiobnto oTpwua xaun-
MG voBeuong (-intrinsic).
2€ autd TO OTPWHA TTPAY-
LA MOTOTTOIEITAI N PETATPOTTH
TNG OTITIKAG EVEPYEIOG O€
nNAekTpIKA. H @wTodiodog
TTOAUVETOI  AVACGTPOPA
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(OnA. o BeTIKOG aKPOOEKTNG TPOPODO-
oiag ouvdéeTal oTNV TTEPIOXN TUTTOU-N
KAl 0 apvNTIKOG OTNV TTEPIOXK| TUTTOU-P)
ME TUTTIKA TIPA Tdong 5V. Otav méoel
Qwg Tavw oTn PwTodiodo, TOTE KABE
QWTOVIO aTtroppo@dTal Kai dnuioup-
yeiTal éva {euyog NAEKTPOVIOU-OTING.
KdaTtw atrd v emidpacn NG avaoTpo-
eng MOAwONG, Ta avtiBeTa NAEKTPIKA
@opTia NAeKTpOViou Kal OTTHG KivoUvTal
o€ avTiBeteg dleubuvaelg Kal dnuioup-
yoUVv €va nAEKTPIKO peUa OTO €EWTE-
PIKO KUKAWMA.

To pAKog KUPATog AsIToupyiog pIog
PWTOdI6d0U £€apTATAl ATTO TO UAIKS KO-
TaOKEUNRG TNG. To Si gival katdAAnAo yia
Ta WIKPA PAKn Kouparog (0,8-0,9 pm),
10 Ge yia To TTPWTO «TTaPAdupo» TwV
oTTiKWwY Ivwv (1,3 uym) kai 1o InGaAs
(Tvdio - T'aAAIO - Apoeviko) yia To deU-
TEPO «TTAPABUPO» TWV OTITIKWV VWOV
(1,55 um).

H onpavTikoTepn TTapAPETPOG HIOG
QwTodI6dOU gival n amokpioiuotnTa R
(Responsivity) TTou cguoyerTiCel To TTQ-
payouevo NAeKTpIKG pevpa [ pe TNV
TIPOCTTITITOUCA OTN PWTOBI0d0 OTITIKA
Ioxu P
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MeTaAAIKn eTTaQn

PWTOVIO

AvTIQVOKAQOTIKNA
EMOTPWON

© OTTN
® NAeKTPOVIO

Zynpa 4.5.1 Aopn kai ouvdeopoloyia piag S16-
Sou PIN.

ATTOKPICIHOTNTA PWTOBIGSWV

Feppdvio

ATtrokpioipoTnTa (A/W)
I
I

E' T T T T | 1 T L U i I L]
500 600 700 800 900 1100 1200 1300 1400 ~ 1600 1700
1000 1500

Mnkog kOparog (nm)

Zxpa 4.5.2 KautUAeg amokpioiudtrag ew-
TOOI6OWV CUVOPTACEl TOU PAKOUG KUPATOG TOU
TIPOCTTITITOVTOG QWTOG Yia UAIKG Si, Ge, InGaAs.

R:

1
P

Kal e€aptdral ammd 1o YAKOG KUPATOG TNG TIPOCTTITITOUCAS akTIvoBoAiag. Or TutT-
KEG TIPEG TNG aTTokplioludéTnTag gival 0,75 - 0,9 A/W.

ZnuavTikn €mmiong 1016TNTa piag ewTtodiddou PIN eival To peydAo 0pog Qw-
TEIVAG 10XUOG TTOU WPTTOPEl va avixveuoel. H @wTodiodog uTropei va avixveuoel
QWTEIVI) I0XU OTnV TTepIoxn atmd pepikd nWatts péxpl HEPIKEG dekAdeg mWatts.
>¢ 6An auTtrjv TNV TTEPIOXN N PWTOBI0dOG TTapdyel peupa avdaAoyo (I = R-P) 1ng

TTPOCTTITITOUCAG QWTEIVAG 1I0XUO0G.
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Zynpa 4.5.3 dwrodiodog PIN. ZTnv akpn api-
oTepd SIaKPIVETAI O POKOG EOTIOONG TNG EICEP-

XOUEVNG GWTEIVAG EOUNG.

IMsovekTpaTQ

OnTikwv Evioyutwv

* O emavaARTTNG-avayevvnTAG Aaufd-
VEI TO £€000eVNUEVO OTITIKO Orja TToU £XEl
010000¢i péoa oTnV iva, To YETOTPETTEI OE
NAEKTPIKO OMA, OTN CUVEXEIQ TO EVIOXUEI
KOl TO ETTOVAQEPEI GTNV APXIKA WNOIAKHA
yopen Tou dlopBwvovtag TuxOv AdBn katd
Tn petadoon. H emavagopd auth (ava-
yévvnon) TrepiopiCel TOV ETTAVOAATITN VO
AeiToupyei pévo oTo pubud peTadoaong, yia
TOV OTT0i0 OXeDIGOTNKE N CeUgn. MeTd TNV
avayévvnon To NAEKTPIKO OUA PETATPETTE-
TOI OE OTITIKO KOI EKTTEUTIETAI OTO ETTOPEVO
TUAMA Tou OTITIKOU KaAwdiou. Etropévwg,
0 ETAVAAATITNG-AVAYEVVNTAG OXedIGdeTal
yla va AEITOUPYEi OTTOKAEIOTIKG O€ éva pni-
KOG KUUATOG KAl G€ OUYKEKPIPEVO pubuod
pETAdOONG.

® AvtiBeTa, O OTITIKOG EVIOYXUTAG MTTOPEI
va evioxUoel OTTOIOSATIOTE PAKOG KUMA-
TOG (QKOMO Kal TTEPICTOTEPA ATTO £va) O€
OTTOI03ATTOTE PUBUO METASOONG Kal EXEI
peyadlo eUpog dwvng. 'ETol, Ta cucThpaTa
peT@Gdoong pTTopolv va avaBabuidovral
XWPIG va XpeIAdeTal avTIKATAOTAO TWV €V-
OIAUETWY OTTTIKWYV EVIOXUTWV.

KEDAAAIO 4

To petpa €€6dou piag PIN givar ToAU
a00BevEg, TNG TAENG TOou PA, KOl ETTOPEVWG
XPEIAZETaI EvioXuaon TTPIV BIOXETEUBEI OTIG
UTTONOITTEG PaBPIdEG TOU NAEKTPOVIKOU
0¢éKkTN. H evioxuon tpaypatotroigital pe
TN PonBeia evioxuTr ue Tpavdiotop FET
Kal €10l éxoupde 1O ouvduaoud PIN e
Tpavdiotop FET, o otoiog ovopdletal pe
Mia Aégn ewTodékTNG PIN-FET.

4.6 ONTIKOI ENIZXYTEX

2T PEXP!I TTPOTIVOG ETTIVEID KAl UTTO-
BaAdooia TNAETIKOIVWVIOKE CuOTAUATA
OTTTIKWV IVWV PEYAAWV aTTOOTACEWY, Yid
TNV TTEPIOBIKN EVIOXUON TOU CAUATOS XpN-
OIMOTIOIOUVTAl  EMAVAAATITEG-AVAYEV-
VNTEG Ol OTTOI0I YETATPETTOUV TO OTITIKO
ONMa o€ NAEKTPIKO, TO EVIOXUOUV NAEKTPO-
VIKG KOl 0T OUVEXEIQ TO avapETadidouy o€
OTITIKA Hop@r). H xprion Ouw Twv eTTava-
ANTITWV - avayevvnTwy €xel Toug €EAG TTE-

PIOPIGHOUG:

e 70 B6pUPO TNG NAEKTPOVIKAG EVIOXU-
oang,

® TO KOOTOG Kal TO PéyeBog Twv ava-
YEVVNTWV,

e Tnv avAaykn ouxvrg CUVTAPNOTG TOUG
Kat,

°® Tnv aduvapia Tautdxpovng Eevioxu-
ong TTOAMWV pnkwv KOpatog péoa
oTnv idia iva.

O povog TpOTTOG yIa va EeTTEPACTOUV
OAeg o TTapaTdvw aduvapieg eival va
diatnpnBei TO GAPA € OTITIKA PopPYPN O€
OAo 10 PAKOG TNG d1adpoung. Autd ouve-
TayeTal OTI Ba TTPETTEN Va yiveTal aTTeuBEi-
ag evioxuon Tou OTITIKOU CAMATOG aTTd
Kabapd onTiIKoUg EVIOXUTEG.
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YTApXouv TPEIG KUPiwg TPOTIOl HE i O b T
TOUG OTTOIOUG UTTOPOUNE VO XPNOIUOTIOI- | e
NOOUE €vav OTITIKO EVIOXUTN:

a) WG EVIOYXUTH 10X00G, av TOTTOBETN-
O¢i apéowg PeTd aTd TO laser eKTTOUTIAG
ylo va ugwaoel To ofua €€6dou og dia
uynAn oTabpn,

B) wg evioxuth ypauung, yia va evi-
oxUel 1o lomlm TT£p|0’5|K('1 KGT("] Hrkog TG Zynpa 4.6.1 H e£aoBévnon oTny oTTIKN iva
d1adpopng OTTou TTaiCel To POAO AVAYEV-  ¢ye éva ehdyioTo prkog kopatog 1550 nm,
vr]'rr'], TTEPIOXN OTNV OTToia Ol EVIOXUTEG ivag TTpOo-

Y) wg rrp?swo)(UT’n, yia va BEATIWOEI :gélr’?iﬁ:;pﬁlou eupavidouv T péyioT oo
TNV evaicOnaoia Tou BEKTN.

v TTPAEN, uTTdpyouv dUO TUTTOI OTITIKWY EVIOXUTWV: Ol EVICYUTES NUIAYywyoU
(semiconductor optical amplifiers - SOA) kai 01 evioxUTéC g iva TTpoouEiEewy p-
Biou (erbium doped fiber amplifiers - EDFA).

A 4w

02 P Sl PP
EUpog Zwvng EvioxuTi ‘-_{;-" A5

1200 1300 1400 1500 1600 1700

E€aogBévnon Omrmikig Ivag (dB/km)
AtroAafn omrTikoU gvioxuTth (dB)

Mnkog KupaTtog (nm)

4.6.1 OMTIKOI EVIOXUTES NUIAYWYOU

O1 evioXUuTéG NUIaywyoU TTOU KATAOKEUO-
oTikK& poiadouv TTOAU pe Ta laser nuiaywyou,
£XOUV MIKPA KaTavAAwon Kal Ptropouv va
oAokAnpwvovTal JOVOAIBIKG pe AAAa NAeKkTPO-
VIKG KUKAwpaTta. To €0pog {uvng Toug (SnA.

uelKTNG ivag

; ; B ) Evioxutig ivag
N TTEPIOXN OUXVOTATWYV TNV OTToia £vIoXUouV) ; '-:ser TPOoEIgEWY
. . . . (GvtAnong,

gival NG Ta&ng Twv 35 nm, aAAd pe €IBIKEG A2

NUIAYWYIKEG DOUEG £XEI BATEI TAUEPA PEXPI

240 nm. Eigdyouv 6pwg B6puBo oTo Ofpa,  Zyrjpa 4.6.2 EviouTAg ivag Trpoopeige-
EXOUV OXETIKA HEYGAO KOOTOC KAl ENPAVIIOUV ‘I:’U"pg&ugi‘é'\‘:i@uzg\f;'ﬁ]?i'/;g ?T‘;%gu';”
dla@wvia PeTagu Twv OTITIKWY ONUATWY TToU EewV.

gvioxuovrTal.

4.6.2 OTTIKOI EVIOYUTES IVva§ TTPOOUEIEEWV

O1 gvioxuTég auToi BaaifovTal TNV apxA TNG evioxuong Tou wToG YEoa OTnv
iva Adyw voBeuong Tng ue KatdAAnAa uAikd (oToixeia). Ta dropa Twv TTPOCEiCe-
wv Bpiokovtal oTov TTUPAvVa TNG ivag, aTrd Tov OTToi0 JIEPYETAl KAl TO TTPOG EVi-
oxuon orfua €I0000u (Ue PrKog KUpaTtog A,). ZTov idlo TTuprva JIOXETEUETAI Kal
PWG UYNAAG I0XU0G atrd pia TTnyn laser, n otroia ovopddeTal laser dvtAnong (Ue
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MrKog KUpaToG A,). H avrAnon givai n
S1adikaocia pe TNV omoia diveral n
. aAvayKaia EVEPYEIN OE £€VAV OTITIKO
f\/\/\/\,\,w A, gvioxutn | yia ninyn laser, yia va
Agaitoupynoel. H dvrAnon cival ata-

paitnTn yia va dieyepBolv Ta GTopa Tou

Zxnpa 4.6.3 Ty iva Tipoopigewy, N evépyeld  UAIKOU, WOTE VA £XOUME €€avayKaapévn
amé TO' Ias:er avtAnong (')\2) peTa(papaTgl oTo EKTIONTTA.

QwTEIVO orjpa TTAnpogopiag (A1), evioxUovTtag i A i i
To. H evépyela dvtAnong pmropei va dive-

TAl: ) UE TN HOPQT) NAEKTPIKOU PEUUATOG
(evioxutng 1 laser nuiaywyou) kai B) pe
™ HOPQN QWTEIVIG aKTIVOBOAiag (evi-
OXUTAG ivag).

2TOV €VIOXUTH ivag Ta dtopa Trpo-
opeitewyv  éxouv TNV €ENG 1B1OTNTA:
ATTOppPOPOUV QWTEIVH 10XU OTO UAKOG
KUpaTog A2 kal Tnv amodidouv oTo Wh)-
KOG KUpatog A1. M’ autdv Tov TpOTTO, TO
Onua evioxUETAl O€ OTITIKI HOP®R, Ka-
Iyfpa 4.6.4 Ommkég evioxutig ivag. o BWg 0delel péoa otnv iva. O1 1Mo ou-
|f(’mu apioTepd  dkpo diakpivetalr 1o laser VNOICUEVOI EVIOXUTEC VAG XPNOIUOTION-
avrhnong. oUV peEPIKA PETPA iVOG PE TTPOCUEIEEIS

Tou aToixeiou epPiou (Er) kai evioxuouv

PWTEIVG CAPATA OTO PAKOG KUPATOG 1,55 um Twv OTITIKWY ETTIKOIVWVIWV.

Qg 1TNyR avtAnong xpnolpoTroigital éva laser nuiaywyou, TO OTT0I0 EKTTEUTTEI
o010 0,98 1 1,48 um.

Tummikég TINEG TNG evioxuong (atroAaBrig) evog evioxuTr ivag @Bdavouv 1a 30 dB
ME €Upog dwvng 40 nm.

O1 gvioxuTéG ivag epgavifouv TTAEOVEKTAUATA OTTWG:

a) amrAdTNTa OTNV KATAOKEUN,

B) cukoAia CeUENG PE TN YPAMMN OTITIKAG ivag e XAUNAEG ATTWAEIEG,

Y) €€AAEIPN TWV QAIVOUEVWY DIOQWVIOG TWV OTITIKWY GNUATWY TToU gvioxUovTal.

OTrTIKOi EVIOXUTEG ivag TTpooEiCewv epPiou €xouv dn eykataoTabei ae TTOA-
Aég Ceuelg, 6TTwG oTo UTTEPATAQVTIKO UTTOBPUXIO KaAwdIo (TAT 12/13), To oTroio
ouvdéel T MeydAn Bpetavvia, Tn FaAAia kai 1ig H.M.A. pe puBuéd perddoong 10
Gbit/s.
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4.7 ONTIKOHAEKTPONIKH OAOKAHPQZXH

emeidn
TA OTITIKA...

2Tnv apXn Tou KepaAaiou ava-
@EpOBNKav dUO 1I0TOPIKEG AVAKOAU-
YEIG 0TO XWPOo TNG HAEKTPOVIKAG:
n avakdAuyn Tou Tpavlictop TO
1948 kal Tou OAOKANPWUEVOU Ku-
KAwpaTtog 10 1958. Znuepa, Bpi-
OKOPaOTE OTO EeKivnua HIag vEAg
TEXVOAOYIKNG €TTavdoTaonG: Tng
OTITIKONAEKTPOVIKAG OAOKAR-
pwong. OnTIKONAeKTpOVIKN
oAoKARpwWoN gival n TAUTO-

Aev vpioTavral
NAEKTPOPAYVNTIKA
TapepBoAn

AlooTaupoUpeveg
Séopeg Sev aAAnho-
TrapepBarlovral

Auvarétnra apdA-
AnAng emegepyaaiag

MeraSoon xwpig
TapeuBoAég

Tautéxpovn
diaguvdeon
TOAAWV SETHWV

AididoTatn
emegepyacia
TAnpogopiag

Xpovn avanTuin OmNTIKWV,

. Héow TapdAAnAwv
NAEKTPO-OMITIKWY Kal NAg- Beopwv
KTPOVIKWV Jlardéewv oTov
id10 yovokpUoTaAlo.

‘ET101, OTO 010 OAOKANPWUEVO
KUKAWMO JTTOPEiI VO GUVUTTAPXOUV:

a) n diodog laser,

B) TO nAekTpOVIKO KUKAWUQ
TPo®odOCiag Kal SlaudpPWong NG
d16dou laser,

Y) N 9wT0di0dog,

8) 10 KUKAwpa evioxuong Tng
PwTOdI6dOU,

€) TaONTIKA QPWTOVIKA KUKAW-
paTa (OTTTIKA QIATPA K.ATT.)

H oMokAApwaon auTr] emTPETTEl
0Toug OXedIOOTEG va GUVOUALOUV Ta TTAEOVEKTAMATA KABE EexwploTAg didTagng
o€ Jia eviaia dour Kal va TTPoTEivOUV OONEG HE EVTEAWG VEEG dUVATOTNTEG KAl
EQAPHUOYES. H OTITIKONAEKTPOVIKI] OAOKARPWON €TITEUXONKE XApn oTNV TTPOOJ0
TWV BIAdIKACIWY KOTOOKEUAG OAOKANPWHEVWV KUKAWUATWY.

O1w¢ avaeépdnke o TTAvw, N MikponAekTpovikr apxilel va @Bdvel ota 6pid
TNG. O00 o1 5100TACEIG TWV KUKAWHATWY HIKPaAivouv, TOOO TO PAKOG TWV E0WTEPI-
KWV 81a0UvOETEWY TTAVW OTOV NUIOYWYO ATTOKTA 181aiTEPN anuaagia yia Tn doun
Kal TIG €TMOOCEIS TOU KUKAWATOG.

To yeyovog autd TTeEpIOpPiCel Tov aplBud Twv NUIAYWYIKWY CTPWHATWY TTOU
MTTOpOUV va avatrTuxBouv oe éva oAokAnpwuévo. Mapdho TTou BewpnTiKa €ival
EQIKTO, OTNV TTPAEN gival BUOKOAN N KATAOKEUr] OAOKANPWHEVWY KUKAWUATWY UE
TTEPIOOOTEPA ATTO £€€1 OTpWHATA PETAAAIKWY dlacuvdéoewy. Ettiong, n euaiobn-

Auvarétnra puBuol
peradoong

YwnAég TaxutnTeg
Meydho £0pog
Jwvng Sedopévwy Tavw

amo 10 Terabit/sec

Néeg Aoyikég
Siarageig (A.X-

Mn ypappIka UAIKG
OTITIKOi SI0KOTITEG)
OTITIKONAEKTPOVIKEG
Z0deugn QWTOVIKAG Siarageig,
NAEKTPOVIKAG emegepyaaia IKOVaG

O£ OTITIKO £TiTreS0

Zyqpa 4.7.1 1810iTepa XOPOKTNPIOTIKG TWV OTITIKWY
S1aTagEWY TTOU TIG KOBIOTOUV TTAEOVEKTIKA TEXVOAOYia
yla Tnv €mMegepyacia TG TANPoYopiag.
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OmrTikonAekTpovikég iatdgeig:
Aiodol Laser - LED,
®wrodiodol, 086veg UypwV
KPUOTAAAWV

OTITIKEG ETTIKOIVWViES
TnAemikovwviakd AikTua
TnAegpwviag kai Asdopévwy,
kaAwdiakn TnAedpacn

Blopnxavikég epappoyég:
Biopnxavikoi autopaTiopoi,

"EAeyxog gomAiopol

Apuvrikég EQappoyég:
ZuoThpaTa kaBodnynong
pe Laser, Pavrdp
NuxTepiviy 6paon

Mpoiévra HAekTpovikwv
Epmopiou:
Yneiakoi Siokol CD, DVD,
EkTuwrég Laser, Emimedeg
086veg, BiBAioBrikeg video

laTpikég epappoyég:
Xeipoupyikd Laser,

Evdookomnon,
O¢epuoypaia

Zynpa 4.7.2 TePIoKES OTIG OTTOIEG N OTTTIKON-
AEKTPOVIKNA €XEl ETIOPATEI CNUAVTIKE.

- Qwrodiodol

G K:aT_sueu\.mK'c'Sg 3
5 - OUCelKTNG.
MapdAAnAn BUpa
ofjpatog e106dou

KEDAAAIO 4

gia TwV NAEKTPOVIKWV KUKAWUATWY O€
NAekTpopayvNTIKEG TTAPEUPBOAEG gival éva
onUavTIKG TTPORANMA.

‘Eva  oTrmikonAekTpoviké  ouoTnua
MTTOPEl VO AVTIUETWTTIOE! TO TTAPATIAVW
TpoBARuaTa. EmimmAéoyv, givalr ammoAUTwg
oupBaTd PE TIG EQAPUOYEG OTTTIKWYV ETTI-
KOIVWVIWV KAl OTITIKAG OTTEIKOVIONG TTou
ouveXwe KepdIfouv £0a@OG.

H otrTikonAekTpovIKA TEXVOAOYia gival
KEQAAQIWDOUG onuaciag atn véa Kolvw-
via TnNG TTAnpoYopiag.

Apkei kaveig va avaloyioTei Tnv ayopd
WneIakwy diokwv (CD), ekTuTtwTwy laser
Kal oTITIKWV Bivieodiokwv (DVD). Xwpig
TNV UTTapén Tng d16dou laser o1 TexvoAoyi-
€G auTég dev Ba utmpxav kav! Etriong, o
ouvduaaouog TnG d16dou laser Pe TNV OTITI-
Kr] iva odfynoe o€ pia €kpnén TG ayopdg
TWV TNAETTIKOIVWVIWV HE EVTEAWG VEEG
uTTNpPEaieg Kal epapuoyég. H texvoloyia
emmimedng 0B6vng uypwv KPUoTAAAWV
EXEl AvaTPEWEI TO OKNVIKO OTO XWPO TwV
UTTOAOYIOTWV (POPNTOi UTTOAOYIOTEG) Kal
givalr g B€on va avTIKATAoOTACE! TIG GUY-
BaTikég 006veg TNAEGPACNG KAl UTTOAOYI-
oTwv. TéAog, n Texvoloyia CCD (Charge
Coupled Devices), n otroia pfaaieTtal OTIG
PWTOdIOdOUG, £KAVE TTPOCITH O
6A\oug TNV TTPOCWTTIKA BIvTEo-
KAUEPQ KAl XPNOIUOTTOIEITaI AON
OTIG ETTOYYEAUOTIKEG  KAPEPES

ZTpWpata mg Tr])\sc')paong.
T0TTO0U-p EPIKA 1 & i
) Oo,n Trpoavacpsper]Ke €l
KaroTrTpo val eva PJEPOG TwWV CNHEPIVWYV
" Evepy6 oTptpa .
EQAPHOYWYV TNG OTITIKONAEKTPO-
“'EAeyxog Aeitoupyiag Papuoy ns n e

]
OmTIK6G nnP N\
KupaTodnydg OTTIKEG KUPaTOdNYAG

Zynpa 4.7.3 LXNUATIKO dIAYPapHa OAOKANPWUEVOU OTTTI-

KONAEKTPOVIKOU PWTOBEKTN.

: " Turpa eAéyxou ouxvéTnTag
MovwTiké aTpwyaTa

VIKAG Texvoloyiag. To pEANAOV
TTPORAETTETON AKOPN TTIO €VOI-
a@épov, KaBwg n €gEMIEN Tng
OTTTIKONAEKTPOVIKNG  ETTITPETTEI
va MIAGUE ORPEPA YIO «OTITI-
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KOUG UTTOAOYIOTEGY. OI OTITIKOI UTTOAOYIOTEG Ba £xouv duvaTOTNTEG TMAPAAAN-
Ang emreCepyaaciag TTOAAWY QwTEIVWY onNUAatwy. H ikaveTnTd Toug auth BacileTa:

a) oTtnv 1810TNTA YIag QWTEIVAG OE0UNG VA PNV TTAPEPPBAANAETAI pE GAAN QWTEI-
Vi) &€0un, 6TaV QUTEG BIAOTAUPWVOVTAI KAl,

B) oTnv eukoAia e Tnv otToia o1 OTITIKEG O€0UEG KaBodnyouvTal (e Tn BorBeia
MIKPOOKOTTIKWY QOKWY 1 TIPIGUATWV).

Akoun, n duvaTéTnTa TTAPAywyng, atrd laser, eEQIPETIKA OTEVWV TTAAPWY QWw-
TOG, HE €0POG TNG TAENG TwV 1075 DEUTEPOAETTTWY, ETTITPETTEI TNV EKUETAAAEUC N
YPOAUMIKWY @aIvopévwy! péoa oTnv OTITIKN iva yia Tn HETAd0OT TTANpOPOpIag o€
puBpoug dekddwv Gbit/s kal o€ ATTOOTACEIG EKATOVTABWY XINIOUETPWV.

TéAOG, N OTITIKONAEKTPOVIKA OAOKANPWON TTPOCPEPE! TN duvVATOTNTA AVATITU-
&ng dlatagewv TTOU Ba TTPAYUATOTTOIOUV TTOAUTTAEEIO KOl PETAYWYR OTO OTITIKO
eTmiTedo (01 Acitoupyieg autég Ba egeTacTolv GTO KEP. 5). Me auTtdv TOoV TPOTIO
QTTOQEVUYETAI N OTITIKONAEKTPOVIKHA KAl NAEKTPOOTITIKA HETATPOTTA Kal QuéaveTal o
PUBUOG PETABOONG TWV YPOUHUWYV PETAEU TWV KEVTPWY PETAYWYAG TOU TNAETTIKOI-
vwVviakoU SIKTUOU, OO0V OAEG QUTEG o1 AsiToupyieg Ba ekTEAOUVTAI OTO OTITIKO
medio. H emme€epyacia ato omTikd Tedio TTPOCPEPEI TEPACTIEG BUVATOTNTEG, OTTWG
yia TTapddelypa TNV TauTOXPOoVN HETAO0CN TTOAAWY PNKWYV KUPATOG Yéoa atmd TRV
id1a iva (dnAadr] TTOAUTTAEEIO UNKWV KUPATOG TTOU TO KAOE UrKOG KUPATOG UETAPE-
pel TTAnpo@opia g uwnAoug pubuoug).

1. Ta un ypauuik@ @aivousva otnv omTiKy iva gugavidovrai, otav n €viaon 1ou Qurog
yiver ToAU peydAn. Tére o deiktng 81d6Aaong Tou yuaAioU Tng ivag madel va givar atabepdc
Kai g€aprdral armo TV Eviaon Tou Qwrog. AuTO TO LN YPAUUIKO @aivouevo arAdder pidika Tov
Tp01T0 81GdOCNS TOU YPWTOS €A OThV iva.
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10.

KEDAAAIO 4

EPOTHZXEIX 40Y KEDAAAIOY

Mola eival n onuavtikétepn 101-
otnTa TNG TPIGOOU NAEKTPOVIKAG
Auxviag Kai TTola Ta JEIOVEKTAMA-
Ta TNG;

Mola gival Ta TTAEOVEKTAATA TOU
TpavdioTop;

Moleg emMTITWOEIG €XEI N OUVEXNAG
Meiwon Tou peyEBoUg Twv nAe-
KTPOVIKWY KUKAWMATWY Kal TToIo
XOPOKTNPIOTIKO TOUG TTaICEl TTIPW-
Tapxikdé poAo oTnv TTpooTrdbeia
auth;

Moia n BaaoikA diagpopd Twv MIC
a6 Ta MMIC;

Na avo@QépeTe PEPIKEG €QPAPUO-
VEG TWV MIKPOKUMOTIKWY OAOKAN-
PWHEVWYV KUKAWUATWY.

Moieg gival o1 BaCIKEG KATOOKEUA-
OTIKEG KAl AEITOUPYIKES DIAPOPES
avaueca oe pia diodo LED kai
éva laser;

€ Tl opeiAeTal N dla@opd oTn Xa-
POKTNPIOTIKY KOUTTUAN OTTTIKAS
I0XUOC EKTTOUTTHG-pEULATOS TTO-
Awong mag LED kai evég laser;

A6 T €§apTdaTal TO PAKOG KUUO-
TOG EKTTOUTTAG TWV OTITIKWV TTN-
Ywv;

Moia uAika divouv «@wg» OTa
MAKN KOPOTOG TWV OTITIKWV ETTI-
KOIVWVIWV;

Av BéNaTe va TTPAYMATOTIOINOETE
oU0TNUa ETTIKOIVWVIOG PE OTTTIKN

1.

12.

13.

1.

15.

16.

iva ge puBuo 1 Gbit/s kal yrikog
KUpatog 1,55 pym, T €idoug TTNyn
Kal QWTOOEKTN Ba XpnaidoTroloU-
oarg;

Moo pAKog KUpaTOG €ival Ka-
TAANAO yia peTAdoon PEYGAWV
OTTOOTACEWV PE OTITIKN iva; a)
980nm, B) 1550nm, y) 670nm kai
0) 904nm.

Mia TInyr laser ekTTEPTIEl QWG
IoxUuog 20mW. Kard v eioa-
Ywyr Tou QwTOG OTNV OTITIKA iva
prikoug 100Km, xdvetal n pion
I0XU¢. H €§aoBévnon tng oTrTI-
KNG ivag eival 0,2dB/Km. To pwg
otnv €6000 TNG ivag TTEQPTEl O€
Mia @wTodiodo PE aTTOKPICIUOTN-
Ta R=0,8A/W. Na BpeBouv: a) H
QwTeIVA 10XUG P otnv €¢odo Tng
ivag kai B) To pevpa | TG wTOdI-
600ou.

Mola Ta TTAeoveKTAPOTA TNG XPN-
ONG OTITIKWY EVIOXUTWV avTi TwWV
ETTAVOANTITWV-AVOYEVVNTWY OTIG
CeugeIg yeydAwyv aTrooTAgEWY;

E¢nynoTte tnv apxn Aeimroupyiag
TWV OTITIKWYV EVIGXUTWV.

Moia gival Ta TTAEOVEKTAPOTA TWV
OTITIKWV EVIOXUTWV iVOG OE OxE-
On ME TOUG EVIOXUTEG nUIaywyou;

Mola Ta TTAEovVEKTAPATA TNG OTTTI-
KONAEKTPOVIKAG OAOKANpWONG;



KepdAaio

Avaloyikd kai ynepiaka
gnpata Kai apxeg
TNAENIKOIVWVIWV

5.1 EIZATQTIH

ATTO Ta BaocIKOTEPA XOPAKTNPIOTIKA TNG ONUEPIVAG ETTOXNG €ival n TaxuTaTn
€EENIEN TNG TEXVOAOYIOG OTOV TOPEQ TWV ETTIKOIVWVIWY. Eidaue oto Keg. 2 deiyua-
TA TWV TTPOYOVWY TWV CNUEPIVWV TNAETTIKOIVWVIAKWY CUCTNHATWY. ESW TTpéTTEl
VQ TTAPATNPACOUNE OTI T TTPWTA QUTA CUCTAMATA ETTIKOIVWVIOG ATAV CUCTAUATO
OUYKEKPINEVWY KATAOTATEWYV, OTTOU A.X. TO MAVUMA JE TN QWTIA ATAV TO CUYKEKPI-
MEVO AyyeAUQ TTOU ATAV TTPOCXEDIATHUEVO VO CNMPAIVEI N AvauPEévn QWTIA 1) OThV
TTEPITITWON TOU TNAEYPAPOU, UTTHPXE QVTIOTOIXION KABE HETAOIOONEVOU XOPAKTHA-
pa o€ pia o€lpd dIaKPITWY CUPBOAwWY (TTauAa A TeAeia).

Ta ouoTAPATa QUTA TTOU XPNOIUOTTIOIOUV CUUBOAO BIAKPITWY KATAOTACEWY,
o6mwg 10 NAI - OXI 1} T0 doTrpo - paupo 1 10 0 - 1, ye dUo cUUPOAA, XaPAKTNPI-
(ovtal wg duadikd. evikd, Ta CUCTANATA TTOU XPNOIUOTTOIoUV JIaKPITG GUUBOoAQ
(evdexopévwg TTEPIcOOTEPA a1rd  BUO)

XapOKTNPICOVTAl WG WNPIaKE. ETIG apXES
Tou 190U alwva £yIve pia PeyaAn allayn
KOl a1Td T TTPWTA GUCTAMATA, TTOU ATAV
OUCIACTIKA WNn@Iakd, TTEPACAPE OTA Ae-
yopeva avaloyikd, OTTwg To TNAEPWVO,
T0 padido@wvo, n TnAedpacn, oTa OTToia
TO oAU gival o€ avaloyiKh Hopor).

Me v eicodo otov 210 aiwva, n Te-
XVOAOyio Twv TNAETTIKOIVWVIWY  YivETal
ANl o€ peydAo Babud wneiokn. MNa tn
METAdOON XpnolyoTTolEiTal TTOAEG POPES

‘EoTw 6m dUo pabnTtég A kai B divouv
TTaveAAadIKEG EEETATEIG, OTTO TOUG OTTOIOUG
0 pev A gival apioToUxog padntrg, o o B
HOAiG TTEpvdel TN BAon OTO aTTOAUTHPIO.
AioBadovTag Ta amoteAéopata BAETTEI Ka-
VEig OTI 0 padnTrg A TTETUXE, EVW O Padn-
TAG B amétuxe. Eival pavepd oTi éva TéToio
uAvupa dev €xel onuagia PIog Kal ATav
avapevopevo. AvtiBeta, av dlaBdalovrag
T amoteAéopara €BAeTTe 6T 0 paBbnTAg A
QTTETUXE, EVW 0 HabnTig B méTuye, T6TE TO
UAVUPO QUTO TTEPIEXEI APKETH TTANPOPOpIa,
ylaTi ATav KATI TToU &€V TO TTEPIUEVE KAVEIG.
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OTITIKO ONua avTi yia NAEKTPOMAYVNTIKO

Aovd - Ed . \ :
AovdpiBuos: Edv n dovaun evos apid oAua uywnAng ouxvotntag. O1 peydAeg

you a*=N, étrou 10 a gival diIGdpopo Tou 0

Kol Tou 1, T6T€ 0 eKBETNG K=log N opiZeTa TTO00TNTEG TTANPOPOpPIag dlakivouvTal YE
@ M ETEE e 07 W 00 e Hia por| SIaSOXIKWY TTAAPWY QWTAOG TTou

Mapddeivua: Emedn 216, éyoupe odnyouvtal péca omd oTmikéC ivec. Ol
log,16=4. Opoiwg, 2°-8 Gpa log,8-3, 224 nyouvral U Tikes Ives. L
apa log,4=2, 2'=2 Gpat Iog2,~1. TIGALOI QUTOI QVTITTPOCWTTEUOUV YNPIOKE

loxUel emiong 6t log a=1 kai log,1=0, yia Ouadikd ouuBoAa. AgiCel va onuelwbei,
omoioBATIore apiBuc a. AoyapiBLOg apvI- | g1y B BOUPE OTN OUVEXEID, OTI KGBE
TIKOU apiBuou dev opiceTal. L i )

H oxéon y=log x ovoudderai Aoyaprpi- avaAoyikG Orpa UTTOPET VO JETATPATTET HE
Knj ouvdprnon. KATTOI0 KWOIKOTTOINGN 0€ WnQIaKo.
210 Ke@AAalo autd Ba egeTaoTouv ol
BaoikéG apxég TNG £vvolag TNG TTANPOQPOPIAG KAl N CNUACia Twv YnNPIaKWY Ou-
OTNUATWY ETTIKOIVWVIAG. @a TTapouaiacTolV £TTIONG 01 TEXVIKEG HETATPOTIAG ava-
Aoyikou ofjpaTog o€ WnN@Iako, ol TEXVIKEG KWAIKOTTOINGNG KAl Ol GNPAVTIKOTEPOI
Tp6TTOI AvaAOYIKAG Kal WN@IOKAS dIauoOp@wong Tou GRNATOS TTANPOQOPIas TTou
TTPOKeITal va peTadoBei. TEAog, Ba TTapouaiacTei n apxnA Kal o1 BACIKOTEPOI TPOTTOI
TTOAUTTAEEIAG TWV ONUATWY TTANPOYOPICG.

5.2 O OPOX «IMAHPO®OPIA»

H emkoivwvia cuvTteAeital ye petafifacn pnvupdtwy améd yia 6éon oe uia
AAAn, dnAadn atmo éva TTouTrd 0 éva OékTn. Me Tov 6po «Mrvupa» (MESSAGE)
evvoeiTal pia oeipd atrd TTANPOPOpPIEG O OTToieG divouv €va OAOKANPWUEVO Kal
AUTOTEAEG VONUA.

‘Eva pfvupa atroTeAgital ouvhBwg atré pia diadoxr cupBoAwy, Ta otroia OI-
akpivovTal povooruavta Petaél Toug Kal Ta OTToia ouvioTouv pia akoAouBia. H
akoAouBia auTr) UTTopEi va cuykpoTeiTal ammd dlakpITd cUuBoAa (T1.X. ypdupata
ah@aBnTou, aplBuoUlg, «TEAEIEG-TTAUAEGY, «val-OXI» K.ATT.) i UTTOpPEi va gival pia
ouvexns akoAouBia atrd oTabueg evog peyEBoug (oTiydigia TTAGTN YIAG KUPATO-
MOP®NG PWVAG, MOUCIKAG K.ATT.).

H Oewpia mAnpowopiag avamTixbnke otnv TPooTrddeia Twv €MOTNUO-
vwyv, Je Tpwtepydtn Tov KAwvt Zavvov (C. Shannon), va Bpouv kdBe gopd Tnv
eNAXI0TN TTO0OTNTA TTANPOPOPIAG TTOU XPEIACETAl YIA VA EKQPACTE éva prvupa
Kal, OTn OUVEXEIQ, TOV KAAUTEPO oUVOUACHO CUNBOAwWY yia Tn petddoon Tou. ‘Eva
Baoiké ¢ATnua TG @cwpiag TTANPoPopiag gival 0 akpifrig opiIouodg NG MAnpo-
@opiag. H uttokelpevikA agloAdynon Tng TTANPOPOPIag TTOU OXETICETAI IE TOV TTA-
paTNENTN Kal TIG «agieg» TTou Tov evOIaQEPOUV EePeUyel TeEAEiwG atTd Ta TTAqiola
NG Otwpiag TANpoopiag. ZnToupevo AoITTOV gival 0 0pIoUOS TNG améAuTng
mAnpo@opiag 1| Mo CwWOoTd TNG TMOGOTNTAS TIANPOWYOPINg TTOU TTEPIAAU-
BaveTal o€ éva OARuaA, WOTE va UTTOPOUNE PE auThv oav BAcn va YETPAUE Kal va
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aglohoyoupe Ta didpopa cuaTAuaTta. H TToodTnTa TTANpOQOpIiag TTPETTEl VA OPIOTEN
auaTned, OnAadr va ekQPACeTal aTrd JIa JabnuaTikr oxéon. To o€ orua YTTopeEi
va gival €¢ ioou TNAeTTIKOIVWVIOKO, BIOAOYIKO (A.X. NAEKTpOKapdIoypdpnua), orpa
€10060u UTTOAOYIOTH, Ofjua KaBodrynong CUCTAUATOG AUTOUATOU EAEYXOU 1 KA-
TTOIO ETEWPOAOYIKK TTAPAUETPOG.

Oa aoyoAnbouue pe «aouvexny onuata A gnvopata» dnAadn pe akoAouBieg
dlakpITwV cuuBoAwv. Eival gavepd 611, yia va TTEPIEXEl €va PIVUPO JIa KATTOIA
TTAnpoopia, Ba TTPETTEI N EUPAvION Twv CUUBOAWV va eival atmmoTEAEOUA PIOG
€TMAOYNG a1Té TTOAAG duvatd cupBola. Oco TrepioodTepo atibavog ) duoelpe-
TOG €ival évag auvduaouag, T600 TTEPIOTATEPEG TTANPOPOPIES PEpVEl adi Tou Kal
avTioTpoga.

O opIopdG AoITTOV TNG TTANPOPOPIAg XpNOIUOTIOIET TNV évvoia TNG TTIBavoTNTAG.
H mOavoeTnTa mMpayHATOMOINONG EVOG YEYOVOTOG CUVOELETAI GUECA
HE TNV MAnPoO@oOpPia Tn OXETIKN HE TO YEYOVOG auTo. Av n mlavotnta
TTPAYUATOTTOINONG £VOG YEYOVOTOG gival HEYAAn, TOTE N TTANPOQYOpPIa TTOU PEPEI TO
YEYOVOG auTO gival JIKPA KAl avTioTpo@a. TNV aKpaia TTEPITTTwan, 6Tav n moavo-
TNTa va cupBei éva ammotéAeapa gival 100%, T6TE N TTOCOTNTA TNG PETOPEPOUEVNG
TANpo@opiag eival undevikh. Auté onuaivel 0t dev xpeidadeTal n diafifacn Tou
MNVUPaTOG, agou To atroTéAeoua eival BERBaio 61 Ba cuuBei. AvtiBeta, av n moa-
vOTNTA TOU ATTOTEAETPATOG va CUMBET gival pndevikr (atmoAuTn BeBaidTnTa), TOTE N
METAPEPOUEVN TTANPOPOpPIa gival ATTEIPN.

ATtrodeIkvUEeTal OTI N OXE0N AUTA TNG TTOoATNTAG TTANPOPOpPIas I evog auudAou
Kal TNG MOavoTNTAG EUPAVICHG Tou P TTEPIypA@ETal aTTO TN Habnuartikh évvola Tng
AoyapiOpIKAg ocuvapTnong

| — Iogq% (5.2.1)

a, ivai n Baon Tou Aoyapiduou.

5.3 H MONAAA TMOXOTHTAX NMAHPO®OPIAX "BIT"

MNa va opicoupe Twpa TNV amAouoTtepn povdada TToodTNTAG TTANPOPOPIaG,
Ba Bewpriooupe TNV TTEPITITWON TTOU £X0UpE U0 Povo duvatd cUuBola A kai B
(a@ou pe €va povo dev yivetal urivupa) kai Ba Ta Bewpricoupe 10oTTiBava, dnA. n
mBavoTnTa epaviong Tou Kabevog eivar P=50% 1 P=".. TéTe n TTo00TNTA TTAN-
poopiag Ba gival

| = |ogz1E ~ log,2 = 1 (5.3.1)
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) ‘ET01, 6Tav WG BAon XPNOIKOTIOIEITAl TO
35 i dUo (duadiké cUoTnua), N povada TTAnpo-
i - /,“ ] popiag eival 1, kol ovopdletal bit (atmé 1o
2512 9 e I binary digit). To bit avrirpoowTTelel ouoia-
% ; oTIK& TNV €AAXIOTN TTOCOTATA TTANPOPOpPIag
' : OTTOIOUDNTIOTE GUOTAHATOG ETTIKOIVWVIAG Kal
0; ; ] XPNOILOTIOIEITAI WG BACN YETPNONG Kal aio-
Yo : [ Adynong Tng TTapoxng TTANPo®opiag Twv dia-
1.2 3 4 56 7 8 9 10

POpWV oUCTNPATWY (A.X. TO YN@IoKS arjpa
OUINiag peTadideTal pe pubuod 64 kbit/s).
Zyfqpa  5.3.1 NoyopiBuik ouvaptnon

y=log,(x).

5.4 TO THAEINMIKOINONIAKO XYZTHMA

2€ YEVIKEG YPAMUMEG éva TNAETTIKOIVWVIOKS cUOTNUA TTEPINAUPBAvEL: évav TTo-
MTTO, TO pé€oo peT@doong (Siaulo 1 QUOIKG KavdaAl TTIKOIVWVIAG) péoa ammd 1o
otroio Ba peTadobei n TTAnpoopia Kai éva dEKTN. 10 diIdypaupa Tou 2X. 5.4.1.
dlakpivovTal:

- H mnyA mAnpogopiag, n otoia Tapdyel Eva PAVUPa TTou QEPEI TNV TTAN-
pogopia (A.X. Mo akoAouBia oupBoAwv) TTpog diaBiBaon o€ évav ammodéktn (Av-
BpwTTo, UTTOAOYIOTH, OPYAVOo KATAYPAQNG K.ATT.).

- O MopTog, 0 OTT0I0G ATTOTEAEITAI ATTO TOV KWSIKOTOoINTA Kal TO0 S1apop-
@WTH. O KW3IKOTIOINTAG HETATPETIEI TO HAVUHA TNG TINYAS O€ pia du-
adixf] akoAouBia ammé 0 kai 1. Na Tapddeiyua, otov Kwdika ASCII o xapa-
KTApag E mmapioTtaveral pe 1o cuvduacuod 7 bits 1000101. O kwdIKoTToINTAG AoITTOV
EXEl WG OKOTTO VO PETATPEWEI TNV akoAouBia cuuBOAwY TTou eKTTEPTTOVTAI ATTG TV
TNy (TTou  ouvioTd
TO TIpOog  ueTddoon

~Tinyi lotic .
MAneogo- MAVUPO) OE pIO OKO-
plas ; Aoubia bits, cupewva

Aiapoppwpévo 7
’/' S ofo s - HE TNV KWSIKOTTOINON
Mrvupa “;ifl('gmfl‘l’gé" ? TToU £xel TmAsyEi (A.X.
A évo orjpa | ETIKONWVIOS

o onugoe i ASCII, EBCDIC k.AT.).
R <y H kwdikotroinon atro-

AnoGéKTng -

4—| AT0dIaUOPPWTAG

/

©dpufog

OKOTIEI OTOV TTEPIOPI-
OMO TWV CQOAPATWY
KaTd TN petddoon NG

Mrvupa TAnpogopiag kai Ba
eCeTaoTel  avaoAuTIKA
Zxpa 5.4.1 £Xnuariké Sidypauua TNAETTIKOIVWVIOKOU GUGTANATOG. préTEpG.
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O diapoppwTAG déxeTal OTNV €i0000
TOU Mia akoAouBia SuadikKwy Wneiwv Kai
TN METATPETTEI € KUUATOUOPQI) KATAAANAN
yIO HETAOOON MECW TOU OIAUAOU ETTIKOIVW-
viag (kavaMi), woTe To arfua TTANpoopiag
va JETaO0OEI KaTA TOV ATTODOTIKOTEPO TPO-
o péoa amo autév. H diadikacia auTr
Aéyetal Siauopewaon (modulation). ZTnv
TEPITITWON A.X. TNG ACUPUATNG ETTIKOIVW-
viag, yia mn dlaudpewan xpnoiyoTrolsiTal
WG PEPoV éva nAekTpopayvnTiké oAua. H
akoAouBia cupBSAWY aTTd TOV KWOIKOTTOI-
Nt METARAAAEI Ta XOPOAKTNPEIOTIKA (TTAG-
TOG, OUXVOTNTA K.ATT.) TOU NAEKTPOUOYVN-
TIKOU (QEPOVTOG) ONUATOG, TO OTTOI0 OTN
OUVEXEIQ EKTTEUTIETAI OTTO UIO KEPQIA WG
NAEKTPOPAYVNTIKG  SlapopPwuévo  KUPa
(padiopwvikni diaudpewaon AM, FM). To
OIAUOPPWHEVO CHUA TTOU TTPOKUTITEI EXEI
000 Bacikég 1BIOTNTEG: (O) TTEPIEXEI TNV
TTANpogopia Tng duadikAg akoAouBiag Kal
(B) ptropei va petadobei oe peyAAeg aTTo-
oTdogIg AOyw TNG UYPNANG Tou ouxvoTnTag
(uikpr) e€aoBévnaon).

- To (pUOIKO KavdaAl £mMKOIVW-
viag, Tou pTropei va gival To dioupuaTo
NAEKTPIKO KOAWDIO i 0 EAEUBEPOG XWPOG
 n oTmiKA iva, diapiBddel To diapopPw-
pévo onua. OuolaoTikd dnAadr| peTaé-
pel TNV akoAouBia cupBoAwv TnNG TTNYAS
oTo O¢KTn, €€ac@aAifovrag Tn WETAEU
TOUG QUOIKN oUvdeon. Ouwg N YETAPO-
pda OTn Yevikn Trepimtwaon &gv givai 16a-
viKA. 'Evag apiBuog ocupolwy &¢ peta-
dideTal cWOTA Adyw Tou BopuBou Tou
KavaAiou. @6pufog gival n mpooOn-
Kn $Evwv avemOuunTwyv onga-
TWV KATd TN d1€Aguon Tou w@éAl-
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Zuvdvaopori 6o cuppodwv
MAPAYOUV 4 KATAGTAOEIS

>0pporo A X6pBoro B | Zuvdvaouds
0 0 00
0 1 01
1 0 10
1 1 1Ll

Tuvévaopoi TpIdV cupfolwv
TMAPAYOUV 8 KATAGTACEIG

>0OppoAo | Zoppoio | Z6ppolo | Zuvdu-
A B r OOHOS
0 0 0 000
0 0 1 001
0 1 0 010
0 1 1 0T11
1 0 0 100
1 0 1 101
1 1 0 110

1M

@ Mo o110l 1]

t
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Zynpa 5.4.2 ANOIWOEIG KUUATOHOPPG O€ Y-
@lokd ouoTAuaTa: (a) TUTTIKR HOP®r WYNQIOKWY
TTaAuwy, (B) Mapapdpewon Kupyatopopeng
AOyw TTEPIOPIOPEVNG XWPNTIKOTNTOG KAVAAIOU,
(y) Emidpacn mpocBeTikol BopuBou.

HOou oRuarTog MAnpo@opiag amod £va @uoiké kavdaAl || éva ouoTnua
gemkoivwyviag. Etriong, eo@aiuévn Ayn cuuBoAwv ptropei va TrpokUyel ammo
TTAPAUOPPWAT) TOUG, AOYW TTEPIOPIOUEVNG XWPNTIKOTNTAG TOU KAVAAIOU.
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XwpenTIKOTNTA £VOG PUOIKOU KAavaAioU emiKolvwviag gival n HEyr-
oTN TIHA TOU PpUBOPNOU peTadoong mAnpo@opiag. H £vvoia TG xwpnTiké-
TNTaG KavaAiou Ba eEETOOTE AVAAUTIKG TTI0 KATW.

- O 8€KTNGg OTOV OTI0I0 TTPAYUATOTTOIOUVTAI Ol AVTIOTPOYES OIadIKATIEG.
AnAadn yivetal TTpwTa N aTrodIaUOPPWOT TOU CHHATOG Kal N Eaywyr] Tou duadi-
KoU ynoiakoU cApaTog TTAnpogopiag, To otroio Adyw Bopufou Kal xwpnTikATNTAG

KavaAioU dgv gival aTn YEVIKY TTEPITITWON iBI0 PE AUTO TTOU EKTTEUPONKE.
2Tn CUVEXEIQ YIVETAI N ATTOKWOIKOTIOINGN TOU OrPATOG, ONA. N HETATPOTTH TWV
duadikwv Yneiwv aTnv akoAoubia cupPOAwyY Kal HETA XpAON Twv ONUATWV aTTo

TOV aTTOOEKTN TOU INVUMATOG.

5.5 XOPHTIKOTHTA KANAAIOY - OEOPHMA SHANNON

Napddeiypa: YTmohoyioTe TN XwpenTIKOTN-
T €VOG KavaAioU pe BiaBéaipo e0pog dwvng
3000 Hz kai Adyo oruartog-mpog-86pufo
SNR = 1000 oTtnv ££0806 ToU.

Adon: H xwpntikéTNTa TOU KavaAiou dive-
Ta1 ato TV €€. (5.5.1):

C =Blog,(1 +S/N) = 3000log,(1 +1000)
29.900 bit/s.

BAE£tTeTe dnAdN OTI ATTO PIA YPARMA WE €0-
pog dwvng 3 kHz utmopoulv va mrepdoouv de-
dopéva o€ pubpoulg Tng Tégng Twv 30 kbit/s.
Kam T1étol0 oupBaivel Ye TNV TNAEQWVIKA
YPOMWN TNV OTToia XPNOIPOTIOIOUNE YIa TN JE-
Ta000N WNPIaKWV deBOPEVWY HEGW modem.
Av Kal To eUpog dwvng TNG dICUPHATNG TNAE-
PWVIKAG YPapung eivar poévo 4 kHz, ofpepa
XPNOIYOTTOIOUKE Yyia Tn GUVOEDN TWV UTTOAO-
yloTwv yag modem oTa 56 kbit/s. To modem
gival 0 KwOIKOTIOINTAG, O OTT0iog BACEl Tou
Bewpriuatog Tou Shannon ETMITUYXAVEI THV
aglotroinan Tou piIkpoU €Upoug {wvng Twv 4
kHz yia va Trepdael TAnpogopia o€ upnAoug
pubpuoug. Ymapyouv cuoTrpata tou OTE, Ta
oTToia e KATAAANAN KwAIKOTToINoN PTTOpoUvV
va TEPACOUV aTTO TNV TNAEPWVIKN) YPAUUN
puBPOUG TNG TagNG Twv Mbit/s.

2TIG  TNAETTIKOIVWVIEG, WG (PUOIKO
KavdaAi opileTal 0 XWwpPog HETadoong
NG MAnpowopiag avaueoa cTov
TIOUTTIO KOl OTO JEKTN. XWPNTIKO-
TnTa C KavaAiou gival o HEYIOTOG
apiOpog Twv CUPBOAWYV TTOU pTTO-
POUV va HETAPEPOOUV HEoW EVOG
KavaAioU oTn HOoVAada Tou Xpovou.
EkppdleTal o apiBué bit/s. O Adyog Tou
opIcPoU TNG XWwENTIKOTATAG  KavaAioU
atroppéel amd 1O TTAPAKATW Bewpnua
Tou Shannon, To oTroio gival BepeNILIdEG
0T Bewpia TV THAETTIKOIVWVIWV.

Otcwpnua Shannon: Av o pub-
uog mAnpogopias R tng mnyng eivai
MIKPOTEPOC 1) TO TTOAU i00C UE TH XwpPn-
nikotnta C tou kavaAiod, dnAadn R <
C, 1016 UTTGPXEI TTAVTA Uia TEXVIKH Kw-
OIkorroinong, 1ol wore va givar duvarn
n peradoon mAnpogopiag uéoa amo 1o
KavaAi ue oocodntrore ikpn moéavornta
o@dAuarog, aveédprnta améd v Umap-
én n 6x1 BopuBou aro kavaAi. Avribera,

av R > C, 16re b¢v givai duvarh n LETAdoon UNVUUATWY XWwpPic Aaén.
2tnv Tpagn, yia va gival duvari n oUyKpIon Twv dIaPOpWY EI0WYV CUCTNUATWY

TNAETTIKOIVWVIWY, TO KAVAAI TTEQIYPAPETAI GE OXEON PE TO €UPOG {Wvng Kal To Adyo
onuaTog-rpog-86pupo (Signal to Noise Ratio, SNR). Na 1o Adyo autd, utrdpxel To
Bewpnua Hartley-Shannon, mou ammoteAei cupTTARpwua Tou Bswprpatog Shannon.
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Otwpnua Shannon-Hartley: H ywpnnkornta C evo¢ kavaAiol eUpoug
{wvnc B diverar a6 tn oxéon

C = Blog, (1+ %) (5.5.1)

omou S kai N eivai n uéon 10x0¢ Tou onuarog Kai Tou BopuBou avrioToixa, aTnv
£€odo Tou KavaAiod.

To Bewpnua autd gival BACIKAG onuUAciag yia TIG THAETTIKOIVWVIEG DIOTI pag
divel To avwtaTo 6plo pubuou petddoong agidToTwy dedopévwy Ppéoa aTmo Eva
KavaAN pe B6puPo. ‘ETol, k&Be oxXedIA0OTAG CUCTANATOG TTPOCTTOBOE! va KAvel «dpl-
OTO» TO GUCTNUA TOU, YIa va TTETUXEI puBUS edoEVWY OGO YiveTal TTANCIECTEPO
o1o C 1n¢ €€. (5.5.1) pe €vav attodeKTO PUBUO TPAAUATWY.

Mia onuavTIKr €TTiONG OUVETTEI TOU BewpruaTog auTtoU ival n duvaToTnTa vVa
auéopelwvoupe To éva péyeBog o€ BApog Tou AAAoU avaloya e TIG avAYKES PaG.
MtropouUpe dnAadr va auédvoupe (A va eAATTWVOUUE) To UPOG (wvng o€ BApog (A
oe 6QeN0G) Tou Adyou OrpaTog-TPog-86pufo. ‘EoTtw, yia Tapddeiyua, 011 BEAoU-
Me va peTadwaooupe dedopéva pe pubud 9.000 bit/s pe éva kavaAl e0poug dwvng
B=3000 Hz. Na va petadwoouue dedopéva pe pubuod 9.000 bit/s, xpelalduacTe
éva KavaAl pe xwpnTikéTnTa TouAdyioTtov 9.000 bit/s. Av To KavaAl £xel XwpnTIKO-
TNTA pIKPSTEPN aTTd TO PUBUG dedopévwy, TéTE gival adlvarn N aoPaAig HETAdo-
on dedopévwy. ‘ETol, e C=9.000 bit/s ymropoupue va Bpolpe atrd Tnv €€. (5.5.1)
TNV €¢AG BewpnTikn atraitnon (S/N) otnv €000 Tou KavaAiou:

(SIN) = 2@ —1 = 25_1~7

MNa 1o idlo TpABAnua, av éxoupe €va kavahl pe eupog fwvng 9.000 Hz, té1e
xpelalépaote S/N ioco pe 1. ‘Etol, pia peiwon tou gupoug dwvng amd 9.000 Hz
o€ 3.000 Hz odnyei o€ pia avénon Tou S/N amd 1 oe 7. MmTopouue, dnAadn, Ue
augénon Tou €Upoug Jwvng va eKPETAAAEUBOUNE TNV EAATTWAON TOU ATTAITOUPEVOU
Adyou onuaToG-IpoG-86pufo, evw, avtioTpo®a, n eAATTWON Tou €Upoug QUvng
TTPETTEN va TTANPpwOEi ge alEnon Tou atraitoupuevou AGyou CruaTog-TTpog-66pufo,
yla dedopévn TToodTNTA HETAPEPOUEVNG TTANPOPOPIOG.

5.6 WHOIAKH KAl ANAAOTIKH METAAOXH

H wneiakr) petddoon eival ofuepa n TEXVIKA €KEIVN N OTToIa £XEI KUPIAPXNOEI
OTIG ETTIKOIVWViEGS. To yiaTi gival EUKOAO va To OOUE PE TO ETTOPEVO TTAPABEIYHA.

‘E0Tw, 800 TNAEQWVIKEG CUOKEUEG O€ XPAOT, Ol OTTOIEG £ival CUVOEDEUEVES JE-
TagU TOUG JE EVOUPUOTEG YPAUUEG, padloleltelg i GAAa péoa, Ta oTroia ovoudoTn-
KOV KAvAaAl €TTIKOIVWVIAG. 2T avaAoyikd CUCTAPATA TO PAVUPA TTAPIOTAVETAI HE
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Aev gival TT@vToTe duvaTov va dia-
000¢i 0110100 TTOTE G ATTG OTToI0-
onmorte péoo. MNa va gival autd duva-
16 TIPETTEI TO ETO PETABOONG VA €ival
TIPOCAPHOCHEVO, OXI HOVO OTO €i00G,
aAAd Kal OTa XapaKTNPIOTIKA XPOVOU
TOU orpaTog, dnAadr oTIg TaXUTNTES
METABOAWYV TOU.

Méoa amé éva TNAEQWVIKG Ka-
AWwdIo T.X. pTopEi va BiadoBei To
NAEKTPIKO ONUA EVOG HIKPOPUIVOU,
OnAadr) PETABOAEG TAOEWG UIKPNAG
TayUTNTAG TTOU €XOUV AKOUCOTIKEG GU-
XVOTNTEG, VW OV UTTopPEi va d1ad00Ei
TO OAUO MIOG KAPEPOG TnAEdpaAcng
TToU divel Kal auTr] NAEKTPIKO Orpa
TTOAATTAGCI1aG OPWG TaXUTNTAG.

Emopévwg yia va yivel pia TnAe-
TTIKOIVWVIOKN) PETAd00N, TIPETTEI TO
orfua va aAAGEel XapakTnPIoTIKG (Ei-
080G, TTAGTOG, oUXVATNTA K.ATT.), KGBOE
@opAd TTOU TTPETTEI VA UETAdOBEI aTrd
OIOPOPETIKO PECO WEXPI VO POACEl
OTOV TEAIKO TTPOOPICHOG TOU.

Auo gival ol kbpiol Adyol TTou pag
wBouv TN XProN TNG YNQIOKAG pe-
Taddo0oNngG:

(a) H pikpr) euaiobnaia Twv wneia-
KWV onudtwy aT1o 86pufo. Ta avalo-
YIK& orjpata e1npeadovTal amo KAde
B86puBo TTou peTaBAAAEl TO TTAGTOG,
N ouxvetnTa 1} TN GAcn Toug. AvTi-
BeTa, OTA YNPIOKA CUCTAPATA Ol TTa-
paTrdvw TTapdueTpol dev gival aTa-
paitnTto va agiohoynbolv otn Ajun
ue Téon akpiBeia, dIOTI KATa TN Afwn
EKTINATAI OTTAWG TO €AV UTTEPBaivVOUV
) OXI MI0 CUYKEKPIPEVN OTABUN KATW-
@AIoU (ouvABwG aTn péon PETAEU TNG
aT1a8ung 0 kal TNG oT1dBung 1).

(B) H peyaAutepn duvatdtnta Kai
EUKOAIO ETTECEPYATIAG TWV WNQIOKWV
ONUATWY WE TN ONUEPIVH TEXVOAoyia.
O1 duvaTéTNTEG AUTEG APOPOUV GTNV
€UKOAIO ATTOBrKEUONG EVOG WNPIOKOU
OAPATOG, OTNV EUKOAIT TTPOCApHOYAG
OTO puUBPG PETAd0ONG ATTO CUOKEUN
O€ OUOKEUN KOl OTNV EUKOAIQ TTOAU-
TAEgiag (TTou Ba doUpE TTOPOKATW).

T
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MIO KUPATOPOP®N, TNG OTToiag n Tipn (A.X. TO
TTAGTOG) PETABAAAETAlI CUVEXWG HE TO XPOVO.
2¢ €va TNAEQPWVIKG KavdaAl n TIUA Tou OXETiCe-
Tan () €ival av@Aoyn) YE TNV OKOUCTIKA TTiECN
OT0 HIKPOPWVO. OI TTEPICOOTEPES KUPATOUOP-
PEG ExOouv TTOAAEG OUVIOTWOEG GUXVOTNTAG,
TIG OTTOiEG TO KAVAAI O€ PETAdIOEI OOIGUOPPQ,
ME QTTOTEAEC A TO CANA VA TTOPANOPPUIVETAI.
H mmapaudpewon auth ovopddetal mapauép-
Qwaon ouxvoTnTag Kal PTTopei PEXP! KATTOI0
Babud, Teplopicuévo dUwWG, va d1opBwoEi.

‘Eva aAo TpéBAnua eival 611 o€ KABe Ka-
VAAI, TO avaloyiké onua e€€acBevei kabwg
Tagidevel. EmmTAéov, oupTtapacUpel QveTT-
Buunta onuata (66puBog), O OTToI0G YeEv-
VIETAQlI JEOQ OTO KavAAl ) EI0€PXETAl OE QUTO
ammd eEwTepikES TTNYES BopuBou. Oco n ammo-
oTaon Tou diavuel TO OfPa JEYOAWVEL, TOGO
MEYOAWVEI Kal 0 BOPUPBOG TTOU TO GUVOODEUEL.
‘ETo1, 600 TTEPIOTOTEPO ATTEXOUV Ol THAEQW-
VIKEG OUOKEUEG, TOOO TTEPICCOTEPO ££000EVET
TO Orfjpa Kal gvioyxuetal o B6pufog. Zuvribwg
XPNOIUOTTOIOUVTAI EVIOXUTEG Yia va auénBei n
1I0XUG TOU OAUATOG avda JIaoTAUATA KATd Wry-
KOG NG S100POMNAG TOU ONUATOG, aAAG duCTU-
XWG gvioxUouv kal Tov B6pufo. Agv UTTAPXEI
TPOTTOG WOTE éva avaAoyikd KAvAAl va eKun-
d¢evioel To B6pufo, atrd TN OoTIyU TToU auTdg
éxel TTpooTeBEl 0TO ONjua.

H otroudaiétnTa TWV WPNQIAKWY ETTIKOIVW-
VIWV gival OTI ETTITUYXAVOUV ThV ATTOKATACTA-
on Tou e€aocBevnuévou Kal TTAPOUOPPWHEVOU
ONUATOG ATTOPPITITOVTAG TAUTOXPOVA TO B6-
puBo Kai TV TTapaudppwon. Autd o@eileTal
oTo OTI OTNV YnelakA KwdikoTtroinan utrdp-
XEl éva TTEPIOPICPEVO Kal KOAG kKaBopiouévo
oUVoAO XapakTApwyv (cuvBwg dUo Poévo, To
0 ka1 1). 'ETo1, pTTOPOUUE VO QVIXVEUOOUME
éva 1IoXUpd TTAPANOPPWHEVO Orjua, apKEi va
MTTOpOUME va avayvwpioouue €av €Xel OTa-
AeiOn 1.
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H véa 10€a Tou TTpoBAAAel eival 6T OAa Ta €idn GNUATWY PTTOPOUV Va GTAAOUV oav
akohouBieg yneiwv. Ta olyxpova NAEKTPOVIKA ETTITPETTOUV OTA GUVEXWG METARAAAS-
peva avaAoyikd orpata va ekppacTolv oav akohouBieg apiBuwy ry Icoduvapa cav
wnoelokda onuara. Ta yneiakd autd orjuarta utropouv va JETadoBoUv atropelyovTag
TNV UTTORABUIoN TTOU UPIcTAVTaI T AvaAOyIKA orjuaTa. ‘Eva emmTTAéov TTAEOVEKTNUO
givail 0T N yneiokr| petadoon gival @OnvATePn, S16TI €ival EUKOAO va KATOOKEUAOTOUV
OI0TAEEIG PAdIKG O€ PEYAAN KAiJOKaA Ol OTToiEG TTPETTEl OVO va aTropaacifouv yia dUo
KOTAOTAOEIG, VW aTtrd TNV AAAN gival TTOAU BUCKOAO VO KATAOKEUAOTE OKOMA Kal évag
MIKPOG aplBudg diatdéewv akpiBeiag TTou Ba xeipidovtal orjpaTta Ye Peydho eUpog Ti-
MWV. 210 OEKTN TO WNQPIOKO O ITTOPET EUKOAQ VO ETATPATTE OE AVOAOYIKY HOPPH).

H €€€MIEN Twv TRAETTIKOIVWVIWY 0dnyei AoimTdv oTn YETATPOTTA OAWV TwWV CU-
OTNUATWY 0€ Ynelakd. BéBaia, n wyn@ioki YETAdOON ATTAITEI KAVAAIQ ETTIKOIVW-
viag peyaAuTepou eUpoug Quvng o€ oxéon Pe Eva avaloyikd onua. Etiong, -
BapuvovTal o TTouTTOG Kal 0 OEKTNG aTTd BaBuideg PETATPOTTAG aTTO AvAAOYIKO
o€ Ynoeloko kal atrd ynoeloko o€ avahoyikd, avrioToixa. Ta PEIOVEKTAPATA OUWG
QUTd, PE TNV TTPOOBO TNG TEXVOAOYIOG, £XOUV AVTIUETWTTIOTEI IKAVOTTOINTIKA.

5.7 AEITMATOAHWIA - AIAMOP®OOXH NMAAMAQN

MNa va petatpatrei Eva avaloyikod ohjua o€ yn- - -
PIaKO, Ba TTPETTEI VO JETATPATTEI O€ Ofjua OIAKPITO m%sr/ug:;ﬁm;
WG TTPOG TO XPOvo. AUTO TTPAYMATOTIOIEITAI JE TN OHMOTOS QWVAS ME UWNAGTE-
diodikaoia Tng deiypatoAnyiag. AsiyparoAnwyia pn ouxvémTa 4 kHz eivan Ta 8
(sampling) ovopaieran n Siadikacia, Karda tginsg‘ijgfnigoi‘gd&g;ilszl
TNV omoia amd éva avaAoyiko ofqua Aappa- 109.2 MHz.

VETAI £VOG TIEMEPOUOCHEVOS APIONOG TIHWV
TOoU (deiypara).

Oswpnua dseiyparoAnwiag (Nyquist): A¢ umobBéoouue Ot éxouus éva
avaAoyik6 onua mAnpogopiag S(t) mepropiouévng Juvng auxvornTwy Kai om f
givar n peyaAorepn ouxvornTa Tou TTEPIEXEL. Av TTapouue dgiyuara Tou TTAQTouS
TOU ONUATOC O€ KAVOVIKA XPOVIKG d1aoTAUATA UE pubud deiyuaroAnpiag ueyaAire-
po amo 2f , Ta deiyuara auta mepIEXouV OAn Tnv TTAnpoopia Tou apxikoU ava-
Aoyikou orjuaro¢ S(t).

Katd ouvéTreia, oTToIodATTOTE avAAOYIKO OAUa UTTOPET va UETATPATTEI OE Yn)-
@1aK6. MtTopouUpe va EavadnuioupyriOoUlE TO APXIKO arjua, av eTTeéepyacBolue
KatdAAnAa Ta deiypaTta autd. ‘ETol €xoupe Tn duvatdTtnTa, avTi va PETOdIOOUNE
0AOKANPO TO ofpa S(f) attd éva KavaAl ETTIKOIVWVIOG, va PJETOOWOOUNE YOVO Ta
Ociyuyarta TTou TTpoékuyav atrd Tn OElyuaToAnyia Tou Kal va avaouvBECOUE TO
ofjga S(t) otnv TTAEUpd TOU BEKTN.

270 2X. 5.7.1 @aiveral n diadikacia delypaToAnyiag evog avaAoyikoU ORuaTog
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atro Toug 0TeVoUG TTAAPOUG Tou OHPaTog delyhaToAnyiag. H KupaTopop@r) TTou
TTPOKUTITEl atToTEAEITAI ATTO TTAAPOUG, TO TTAATOG TWV OTToIWV €ival avaAoyo Tou
TTAGTOUG TOU avaAoyIkoU GRPaToG Tn oTIyun deiypatoAnyiag. Auth gival n Aeydpue-
vn Alapépewaon MNAdToug MaApwyv (PAM).

Ymapxouv Kai GAAOI TUTTOI S1apdpPwong maApwyv. Q¢ diapoéppwon
TMAAHWY OVOHA{OUHE TN SiIapopPwon, 0TToOU TO ONHA PpopEag eivai
akoAoufia MaApwyv Kal TO CRHA TTANPoYopiIag SIAHOPPWVEI KATTIOI0
ammd Ta XUPAKTNPIOTIKA TWV MAApWV 61Twg To TAATOG, Th SidpkKEla,
TN Oéon K.Am. YTdpyouv dIdQopeg KATnyopieg SIaudp@waong TTAAPWY TTOU Qai-
vovTal 010 2¥. 5.7.1.

Arapoépewon MAdaroug MaA-

NG P pwv (Pulse Amplitude Modulation).

A"C‘Agf,]':g Eival n diadikacia delypatoAnyiog

[ Bl T TT0U POAIG TTpoavVaPEPBNKE. To UYWOG
peypeTotee + t f t 1t + 4 + Twv OTABEPNG XPOVIKMAG BIAPKEING
i T T T T T Kal Béong TTaApwy ival avaAoyo e

Napéppuan 2RE l T0 TIAGTOC TOU AVAAOYIKOU OHiHOTOC.

F H ﬂ ﬂ J Aiapéppwon Aiapker-

Niopépeworn : Py g £ 4 b ag¢ HMaApwv (Pulse Duration
= :_'._' L0 0nrin Modulation). H Sidpkeia Twv PeETO-
Bopoppuwan | § o4 b bbb L SIdOPEVWY TTOAPWV gival avaAoyn

=]
~E5

ME TO TTAGTOG TOU avaAoyikou of-
paTog dlaudpPwang TN CGTIYUA TNG
delypyaToAnyiag.

Ailapoppwon Oéong MaApwyv (Pulse Position Modulation). H 6éon twv
oTaBepnig dIAPKEIag TTOAPWY aTov Aova Tou XPOvou PETARAAAETAI CUVAPTHOEl TOU
TTAGTOUG TOU avaAoyiKoU CrjuaTog.

Zyfqpa 5.7.1 NaAUIKEG SIGHOPPWTEIG.

5.8 WHOPIAKH METAAOXH ANAAOTIKQON ZHMATQN

H derypatoAnyia 1} n diauép@wan TTAATOUG TTOAUWY €ival TO aTTapaiTnTo £VOI-
Aueco BAPa yia TN HETATPOTI VOGS avaAloyikoU OMPATOG O€ Wn@IoKo. Oa TTPETTE
KGBe deiypa Tou onpatog PAM va petatparrei o€ pia akohouBia atré bit, dnA. va
KwdikotroinBei. H onuavTikétepn péBodog kwdikotroinong civai n MaApoxkwdi-
ki Aiapopewon PCM (Pulse Code Modulation).

5.8.1 MaAuokw8ikQ S1auopwon

H MoaAuokwdikn diapopewaon PCM xpnoiuotroigital yia Tn JeTddoon onudtwy,
TToU €ival SIakpITd Ox1 HOvOo OTO XPOVO aAAG Kal OTIG TIWEG TOuG. H ouaia Twv ouoTn-
MATWV auTwV BaagifeTal 0TNV IKAVOTATA KWOIKOTTOINONG SIAKPITWY (TTPOKTIKG TTETTEPQ-
OMEévou apliBuoU) TIHWY, TIPAYUA TTOU QUOIKA OEV JTTOPEI va yivel, 6Tav To Crjua givai
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ouveXwV TIHWV. MNMoAAG orjpata gival avaloyikd,
TTaipvouv dnAadr) GTTEIPEG TIUEG OE KATTOIO OUVE-
xé¢ 1edio, £€0Tw Kal av £XOUV UTTOOTEN BElyuaTOo-
Anyia oT1o xpdvo. TéTtola orpaTa TTPETTEl TTPWTA
va uttooToUv KBAvTIon, TPAg¢n Tou Treplopidel
TIG TIUEG TOUG O€ KATTOIO TTETTEPACUEVO apIBuo. H
KBavTion Aormrév eival n TTpwTn PACIKN €vEPYEIQ
yid TO CUCTHPOTA QUTA.

KBavrion

2€ Trponyoupevn TTapdypa@o cidape Ot Eva
avaAoyIKO OAUG PTTOPEI va TTapacTaBEi IKavoTTOol-
NTIKA atrd TIG SEIYUATOANTITNUEVES TINEG TOU. ZN)-
jaTa gNVUPATWY, OTTWGS Ol KUPOTOMOP®ES OUIAIOG
Il Ol KUUOTOUOPPESG EIKOVAG TTAPOUCIAJOUV CUVEXH
METABOAN TTAGTOUG KaI ETTOPEVWG Kal Ta elyuaTd
Toug Ba eival emTiong ouvexr katd TTAATog (dnAa-

Napddeiypa: To TNAEQPWVIKO
KavaAl €xel e0pog dwvng 4 kHz.
MNa va petarpéWoupe  AoImov
TO0 avoAoyliké oAua opiAiag o€
wn@iokd Ba TTPETTEl va KAVOUNE
delypatoAnyia o pubud TOU-
Aaxiotov 8000 deiyudtwv/sec
olppwva Pe 10 Bewpnua Tou
Shannon. To oUatnua PCM 1ng
TNAEQWvViag xpnoluotrolei  8-bit
yla k&Be aTdBun Tou avaAoyikou
ofjuatog. Emipémel dnAadr ou-
VOAIKG 28=256 oTOOuES KPBAVTI-
ong. O ouvoAikég puBudg TTAN-
poPopiag Tou Wwn@IakoU CrjuaTog
PCM Tmou mpokUTTel amé TO
avaloyikd ofua opiAiag Ba givai:
8000 deiypata/sec 8 bits/deiyua
= 64 kbit/sec, TTou €ival o pubuog
TTANPOPOPIAG TWV YNPIKWY OU-
oTnuaTwWy Tou OTE.
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or 1o TTAATOG Tou KA&Be OeiyuaTog UtTopei va €xel otroiadrtroTe TipnR). Otav autd Ta
OeiypaTa ouvexoug TTAGTouG peTadidovtal yEoa atmod £va evBOpuPBo KavAaAl, 0 BEKTNG
O¢ev utTopei va diakpivel TNV akpIPr akoAoubia Twv eKTTEUTTOMEVWY TIHWV. H eTTidpa-
on Tou BopUPouU Tou CUCTAUATOG PTTOPET VA EAAXIOTOTTOINGET UE TV avaTTapdoTach
TWV OEIYUATWY PE Eva TTETTEPATHEVO TTARBOG aTTd TTPOKOABOPICUEVESG OTABUEG (TIUEG)
Kal T JETAdOOT TwV OTABUWY HE XPrion evOg CUCTHHATOG BIOKPITHG SIaudPPwWang,
ommwg 10 PAM. Av Twpa o1 OTABES aTTEXOUV TTOAU JETAEU TOUG, GUYKPITIKG WE TN Ola-
Tapaxn Tou BopuRou, Ba cival aTTAG yia TO OEKTN VO OTTOPAVOET YIa TN CUYKEKPIPEVN
TIA TTOU EKTTEPPONKE. 'ETO1, uTTOpEi va CaAEIPBEi TTPAKTIKA N £TTIOpacn Tou Bopupou.

H avamapdoTtaon Twv avaAoyIKwY
OEIYMATOANTITNUEVWY TIMWV JE éva TTE-
TTEPAOPEVO OUVOAO OTOBUWVY Ovoud-
Cetal kBavTion. Kai evwy n dslyyarto-
Anyia PETATPETTEI éVA CUVEXEG XPOVIKA
onua o€ ohpa dlakpITou Xpovou, N KPA-
VTION UETOTPETTEI éva deiypa auvexoug
TAGTOUG O€ deiyua dlakpITou TTAGTOUG.
‘ET01, 01 Acitoupyieg delyuaToAnyiag Kai
KBAvTIONG METATPETTOUV TNV £E000 MIOG
avaoyIKNG TTNYAG TTAnpogopiag o€ pia
akohouBia atrd oTdBueg i cUUBOoAa,
OnAadr n avaAoyikh Ty METATPETTETAI
o€ dIaKPITH (WN@IaKA) TTNyn.

210 2X. 5.8.1 divetal éva TTapadely-

Zyqpa 5.8.1 (a) Aodikacia Tng KBAvTIoNg,
(B) To o@aApa NG KBAvTIONG.
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Ma Aermoupyiag kBavTioTr. To avaloyiké ofjua f(t) ugioTatal delyyaToAnyia Tig Xpo-
VIKEG OTIYMEG T, 2T, 3T,... Kal 01 TINEG TOU €ival TTEPIOPICUEVEG OTIG TINEG 0, 1, 2, 3, 4.
AnAadn, étav n TiuA Tou f(t) BpiokeTan ato didoTtnua [0 - 0,5], TOTE N TIPK Tou BewpEi-
Tai 611 €ivan 0, étav TéPTel oTo didoTnua [0,5 - 1,5], TOTE N TIPK TOou Bewpeital OTI givai
1, 6tav éQTEl oTO didoTna [1,5 - 2,5], Bewpeital 2 K.0.k. O1 TIpég 0,1, 2, 3, 4 ovo-
padovTal TIMEG ] OTAORES KBAVTIONG KAl N ATTO0TACON YETAEU SUO SIAdOXIKWV
TINWV ovoudletal BApA KBAVTIONGS R SIAKPITOTNTA. 2TNV TTEPITITWAON TOU ZX.
5.8.1, 70 Brpa gival «povada» Kai givalr aTabepod, yI' autd n KRAvVTION auTh ovouade-
Tal OHOIOpOP@N. ETTioNG, éXouv OXeDIOOTE Kal 01 BIAPOPES HETAEU TWV TTPAYUA-
TIKWV TIJWV Tou () oTa onueia dsiypatoAnyiag kai Twv TIJWVY TToU TTPOadIoPiIZel N
kBavtian. O1 diagopég auTé atroTeAolv 10 AdBoGg 1) T0 o@aApa KBAavTiong Kai
ovoualetal 06pupog kBavTiong. Gucikd 1o AdBog autd 8e BlopOwvVETAI TTOTE,
OnAadn n kRAvtion dev gival TTPAEN avrioTpo@n. MNpétrel eTTouéving va dexBouue
atré TNV apxr OTl Ba €XOUUE Eva OUYKEKPIUE-
vo (ouvnRBwG PIKPG) BaBud TTapapdpewong
TOV OTT0i0 Ba TOV BEWPATOUNE AVEKTO YIQ TNV
TTOIOTNTA TNG ETTIKOIVWVIOG TTOU €TTIBUPOUE
va éxoupe. H mrapapdpewon autr B6a utrel-
oépxeTal otn dladIKaoia Yn@IaKOTToiNoNG.
H avtapoIBn yr' autAv Tnv eAeyxOMEVN MIKPR
: > TTapaudpPwaon civar o1 EMTUYXAVOUUE £va
e 4122 OUYKPITIKA (BNVOTEPO KaI OTTOTEAECUATIKO
TPOTIO YIO VO QQAIPECOUNE TO PEYAAUTEPO

f(t) &

5-4,8 MEPOG (OTNV 1I8AVIKN TTEPITTTWON OAN) TNG TTa-
T N PAPGPPWAONS Kal Tou BopUBOU TTOU EI0GYEI TO
" 26 KavaANl petadoong TngG TTAnpogopiag. Or nAe-
1 —»t KTPOVIKEG DIATALEIG, TTOU EKTEAOUV TNV TTPAEN
} kpavrion L NG KBAvTIoNg ovopadovTal KBavTIoTES.
” 5 Kwéikomoinon
Lf]
0 _ t e 270 onueio autd Ba yivel pia eilcaywyr oTo
i Ku,ﬁ,,(zommoél onuavTikG Béua TG KwdIKoTToinong, WoTe

va yivouv avTIANTITé Ta TTAEOVEKTHPATA TNG.

5 ﬂ > AgoU deiypatoAnmrmeei kai KBavTioTei n £§o-

_[ UU U : U U O0¢ JIag avaloyIikig TTNyAS TTAnpogopiag, n
t it f , . .

' : akoAouBia Twv oTaBuwv €§6doU PTTOPE va

Zyfqpa 5.8.2 Miadikaoia KBAVTIONG Kol Kw- TTGF')GOTGGSi He evav IfwalKé (,]ple}.’!é Kai VG,LI&-

BikoTroinong. Or apviTikoi TraApoi Trapiotd-  TAOIOOUE TOV KWAIKG apiBuo avri yia v idia

vouv «0» Kai o1 B€TIKOi «1». ™M O'T(']e“r]_ To UL'JOTrwq auTtd pgn’]éocng, oTo
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OTT0i0 01  OEIYUATOANTITNUEVES

Kwdikomoinpévo Aidotnua peTagu
Kal KBAVTIOPEVEG TIMEG EVOG ava- i — > e KWBIKOTIOINPEVWY IOV
AoylkoU oRAuaTtog peTadidovTal AT [—l [0 1
HEow piag GK’O)\OUGIGQ KWKV | |_| HREEnIN L] C
)\ng:wV, OVOUGCI’:T(M naAl-IOKw' +— XpovoBupida kwBIKoTToNpEvNg TIUAG
Bk Alapoppuon (Puse | T 7 G eoetwberaver
Code Modulation, PCM). 800 0100 0011 0101 1700 1

Ta Kupia XOpPOKTNPIOTIKA T P
‘,) Xap ne ns Zynpa 5.8.3 Auadikr avamapdoTaon Twv KwAIKOTIol-
PCM qaivovtal oto Zx. 5.8.2. NUEVWY TIHWV PE TTAAJOUC KAl Ta TUAUATA TOU XPOVOU
‘E0Tw OTI 01 TIUEG DEIYUATOANWI-  TTou avTiaToIXoUV GToug TTAAHOUG Kol TIG KWEIKOTTOINWE-

ag evég avaloyikoU oApaTog f{f)  VES TIHES.

mepvave ammd Evav KBavTioTr Kal 6Tl TO aTroTEAEOUa gival Jovo 16 mOaveg TIUEG
(a1rd 10 0 pEXPI TO 15). O1 TINEG AQUTEG PTTOPOUV VA KWOIKOTTOINBOUV E TO AEYOUEVO
apIBPNTIKG KWdIKa Baong 8Uo (duadikdg KWIIKAG). AUTOG 0 KWAIKAG BacifeTal oTo
yeyovég 611 ol dekadikoi aplBuoi N (0, 1, 2, ..., 15) ytropouv va ypa@ouv oTn Hoper)

N=k2°+ k,22+ k. 2"+ Kk 2° (5.8.1)

OTToU 01 OUVTEAEDTEG K, (i = 0, 1, 2, 3) umopoulv va eivai gite 0 gite 1. OualaoTIKa
ONAadn PETATPETTOUNE TIG KBavTIONEVES TINEG aTO dUAdIKO Toug Icoduvapo. lMNa
Tapadelyua, o dekadikdg aplBudg 10=1-23+0-22+1-2"+ 0-2°,

‘ET01, o1 TTpog petadoaon TipEG Tou f(t) (0, 4, 3, 5, 12) kwdikoTtrolouvTal, OTTWG
@aivetal oo ZX. 5.8.2. lNa va eival mo kartavonTA n diadikaaia, Ta «0» TapIoTa-
vovTal JE TTAAPOUG apvnTIKOU TTAATOUG, VW TA «1» PE TTAANOUG BETIKOU TTAGTOUG.
270 Z2X. 5.8.3 @aivetal n duadik avaTTapAcTaoT TWV KWOIKOTTOINKEVWY TIMWV
ME TTaApPoUG Kal ETTICNPAiVOVTAl TA TUAUATA TOU XPOVOU TTOU QVTIGTOIXOUV OTOUG
TTAAPOUG Kal TIG KWOIKOTTOINUEVEG TIUEG. To SIACTNUA XPOVOU TWV KWOIKOTTOINUE-
VWV TIHWV (XpovoBupida KwdIKOTToINUEVNG TIMAG) €ival i00 PE TEOTEPIG TTAAUOUG
(dnA. a6 t, £wg t,). Ta diacTpaTa XPOVOU PETAGU TWV KWAIKOTTOINUEVWY TIHWY
QAVTIOTOIXOUV, OTO OUYKEKPIUEVO
TTapddelyua, o€ Xpoviko dIdoTn- A/D Merarpoméag

Ma ico e dUo TTaApoug. f(t) N B ,
g ;:;l#;’;g #}KBav-rmngl—»leamonommgl»

5.8.2 To Yvortnua PCM

Metatpotréag D/A
() ;
. . 7 .| ATTOKWAIKO- KukAwpa
210 oUotnua PCM, 10 ofua ‘_ TOINTAG ATT6QO0NG
TAnpogopiag TpwWTa  BENY-

"aTOAn“T*,:“aI’ uaTepa ’U(pl- Zynfpa 5.8.4 MTAok SIGypappa evog TTOPTIOU Kol EVOG
otatal  KBavTion Kol TEANOG  &éern PCM.
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Ta wAgovekTRpaTa Tou PCM wg 1Tpog
Ta OUCTAMATA avOAOYIKAG Slauop@w-
ong &ival Ta €EAG:

1) ZTIG ETMKOIVWViEG pEYAAWV ATTOOTA-
ocwv, Ta orjpara PCM ptropouv va ava-
yevvnBoUv eviEAWG o€ KAOE ETTAVAAATITN,
QpPKEi N aTTéoTaA0N PETAEU TWV ETTAVOAN-
TITWV va gival Téon, waoTe 0 B6pufog va
TIAPOPEVEI PIKPOTEPOG OTTO TO MIOO TOU
BApaTog KRAvTIONG.

2) Xtoug xaunAoUg Aoyoug onuo-
TOG-TTP0G-06puBo €106d0u, 0 Adyog orj-
MATOG-TTPOG-00pUBO  TOU  GUOTANATOG
PCM egivar kaAUTEPOG aTTO QUTOV TWV
QAVAAOYIKWY CUCTNHATWV.

3) Ta kukAwpata SIaudpPwaong Kai
atmodiaudépPwong ota cuotiuata PCM
gival OAa WN@IOKA Kal ETTOPEVWG TTPOCPE-
pouv peydAn aloTmoTia Kal oTabepdTnTa.

4) O1 TEXVIKEG KWwBIKOTTOINONG Kal OTTo-
KwdIkoTroinong oTa guoTtriuata PCM Tre-
plopidouv TIG ETTITITWAOEIG TOU BopURou Kal
TWV TTOPEUBOAWV.

5) H evamobrikeuon Twv onudtwv
PCM ceival elkoAn pe tn Borbeia wnoia-
KWV pvnuwv. Emiong, 1o ofuara PCM
utTopoUv va TTOAUTTAEXBoUV eUkoAa (BA.
yia TIOAUTTAEG|a ONUATWY TTAPAKATW).

6) Me ta cucTtipatra PCM o1 TeXVIKEG
KwJIKOTToiNoNG TTNYNAG Kal KavaAiou (BA.
TIAPOKATW) MPTTOPOUV va XPNOCIUOTIOIN-
Bouv yia Tov TTEPIOPIOUS TWV ETTITITWOE-
wVv Tou BopUROU Kal TwV TTAPEUBOAWY.

7) Z1a cuoTtrpata PCM eival €0koAn n
avTaAAayn eupoug {wvng Pe 1I0XU0.

KEDAAAIO 5

kKwdikomoigitalr. O kBavTioTAg Kai o
KWOIKOTTOINTAG atroTeAolv Tov AvaAoyi-
KO-Wnpiraké Merarpoméa (Analog to
Digital Converter, A/D), é1rwg @aivetal oTo
2x. 5.8.4. Z10 &€KTN, apXIK& TO Orjua TTEP-
vd o110 £va KUKAWA TO OTT0i0 aTTogpaacicel
av 1o Aappavéuevo cupBoro eival «0» n
«1». To KUKAwpa auTtd amdéeacng gival ou-
O100TIKA €vag avIXVEUTAG TTou €E€TAlEl av
n TINA Tou TTOAPoOU TTou AapBdvetal gival
Tavw A KATW atrd JIa CUYKEKPIPEVN OTAD-
KN N otroia ovouddeTal otaBun karw@Aiou.

21N CUVEXEIA, TTEPVA ATTO TOV OTTOKWOI-
KOTTOINTA O OTTOI0G YETATPETTEI TNV OKOAOU-
Bia «0» ka1 «1» OTIG OTABPEG KBAVTIONG,
TTOU QvTIgTOIXOUV OTa Ocgiyyata Tou ap-
XIKOU avaAoyikou onfuarog. H €€0dog Tou
atmmokwdIKoTroINT €ival dnAadn éva anua
PAM. TéAog, 10 ofpa PAM Ttrepvael atrd
éva yaunAodiaBard i Babutrepard @iATpo
(®nA. pia diaTagn €mAoyAg OUXVOTATWY, N
otroia emTPETTElI TN BIEAEUON TWV XOUNAWV
OUXVOTATWYV KOl ATTOKOTITEI TIG TUXVOTNTEG
amd Jia GUYKEKPIPEVN Kal TTAVW), WOTE VA
QATTOKOTTOUV OAEG Ol YOACUATIKEG CUVIOTW-
geg TTou BpiokovTal EKTOG TNG BaCIKAG {W-
VNG OUXVOTATWYV TOU dapXIKoU avaAoyikou
onuarog f(t). To 1eAIkG onua egodou f(t)
gival TTavouoIdTUTIO PE TO apXIKO onpa f(t)

eKTOG BELaIa aTTd TO OPAAUA KBAVTIONG Kal Ta eVOEXOUEVA OPAAUATA TOU GUCTH-
paTog amégacng Adyw BopUBou aTo kavdaAl emikoivwyviag. O oguvOuaouog Tou
OUOTANATOG aTTOQACNG KAl TOU OTTOKWOIKOTTOINTA ovopdleTal Wnplakog-Ava-
Aoyixkég Merarpomréag (Digital to Analog Converter, D/A), 81611 gival autdg TTOU
METATPETTEI TO YNPIOKO OO OE AVAAOYIKO.

5.9 KOAIKOIMNMOIHXZH

H kwdikotroinon eival pia atmmd TIg onuavTiKOTEPES dIadIKATCIES, TTPOKEINEVOU
AvoAOYIKA OruaTa va UETATPATIOUV O WN@IaKA, aAAd Kal Ta didgopa Wyneliakd
ONPATO VA PETATPETTOVTAI OTH KATAAANAN Wop®r], WaoTE va gival duvaTh n PETA-
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d00T] Toug péoa ato Ta dIAQopa PUOIKA pEoa peTadoong. ‘ETol diakpivoupe duo
Baoikd €idn KwWOIKOTTOINONG KOl CUYKEKPIYEVA TNV KWAIKOTTOINGN TTNYAS Kal TNV
KwO&IKOTToIiNoN KavaAiou.

5.9.1 Kwéikotmroimon mwnyns

Aedopévou OTI Ta YneIokad cAparta armoteAolvTal até duadika wneia (bits),
yiveTal atrapaitnTn n eUpeon evog TPOTTOU TTEPIYPAPRS TWV dIaQOpwY avaloyi-
KWV CNUATWY, TTPOKEINEVOU QUTA va UTTOPOUV va avatrapacTaBolv Ye yneiako
TPOTTO Kal €101 va PUTTopolv va Ta diaxeipioTolv ol H/Y. O1 TeAeuTaiol wg yvwaoTtév
avayvwpidouv pévo yn@iakd criuara.

Erol, ovoudletal kwdikomoinon rnyng n diadikacia Kard 1nv orroia o€
KaBe auuBoAo, ypdupa i apiBud avrioTtoiyideral Kard povadikd TpOTTo Uid ou-
YKEKPIUEVN dUadIKn AEEN.

H kwdikoTtroinon Tnyng €mTUyXAveETal OUCIOCTIKA HE T XPAON TIVAKWY avTI-
aToixiag Twv dlIapopwyV XapakTipwy (YPAUUATWY, apiBuwV K.TA.) ye aeipég atrod bit.

O kaBévag a1mdé autoUg Toug TTIVOKEG TTEPIYPAQPEI OUCIAOTIKA Kal £Va aTTo TOUG
XPNOIYOTTOIOUUEVOUG CAUEPO KWSIKES OTIG DIAPOPES EQAPUOYEG, GTTOU ATTAITEI-
TAI N YETATPOTTA AVAAOYIKWY CNPATWY O€ YnPlakd, OTTwg yia Trapdderyua ol HYY.

Baoiké xapaktnpioTiké Tou KA Kwdika gival o apiBudg Twv bits TTou xpnoiyo-
TTOIEl yIa va TTapacTAoEl To KaBe auufolo. ‘ETol, av évag KWAIKAG XPNOIKOTIOIET U
apIBuo bits, 0 apIBUAS Twv dUVATWY CUVOUACHWY Kal Gpa Kal TwV GUUBOAWY TTou
MTTOPEI va TTEpIypaYel e auTd Ba gival icog pe 2. Av TWPa Evag KWOIKAG £XEI WG
atrooToAr] TNV kKwdikotroinon N diapopeTikwv cuuBoAwy, TOTE 0 APIBUOS U TwV
bits TTou Ba TTpPéTTEl Va XpnolpoTtToifoel Ba divetal atrd Tn oxéon:

T N< 2 (5.9.1)

duaikd, 6oa AiydTepa bits xpnoiyoTrolei évag KWdIKag, TOo0 KaAUTepa Ba gival
WG TTPOG TNV TaxuTnTa pHeTddoons cupBoAwy, pia Kal yia Tov idlo puBud petddo-
ong 6edouévwy Ba PTToPEi va PETaQEPE! TTEPICTOTEPA GUMBOAQ.

ATO Ta 10 YyVWwoTd TTapadeiypata Kwdikwv TToU XPnOIUOTToIoUVTal CrUEPT
cival o kwdikag ASCII (American Standard Code for Information Interchange).

5.9.2 Kwdikotmroinon kavaiAiov

O 110 a1rAdG TPOTTOG YIa Va TTAPOoUCIdoEl Kaveig duadikr) TTAnpogopia gival va
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XPNOIUOTTOINCEI Jia GUuyKeKpIpévn Taon (T1.X. 5 Volts) yia va atreikoviael To 1 Kai Tn
pNdevikn Taon yia va atreikovioel To 0. H poper autr) ovoudletal amAn duadikn
(pure binary) kwdikoTtroinon Kal gival aTTOAUTA IKOVOTTOINTIKH, OTAV XPNOIUOTTOIETAI
O€ TEPUATIKEG CUOKEUEG (6TTWG HIY) i dAa cuocTtiuaTta. H poper) auTth pwg Kwdiko-
TT0iNONG TTapouciadel TTPoBAARUaTa, GTavV XPENCIUOTTOIEITaI yia T HETAdOON TNG TTAN-
pogopiag €10IKA 6Tav N aTrdéaTacn PETAd0ONG EETTEPVAEI TIG UEPIKEG DEKADEG UETPA.
To kevo auTd KAAUTITETAI TTO £va PEYAAO apIBUO KwOIKwY KavaAloU OTTwG Aé-
yovTal TTPOoKEIPEVOU va dlaxwpifovTal atrd Toug KWIAIKES TTNYNG. Ovoudlouue Kuw-
d1ka kavaAiou kd0g péBodo KwdIkoTToiNoNG TNG WNPIOKAG TTANPOQPOPIag TTou
OIEUKOAUVEI TN PETAdOON TNG PEOA aTTO aVaAOYIKG Kal Yn@IoKd péoa HETAdOONG.
O1 kwdikeg kavaAioU ava@épovtal aTn BIBAIOYpaQia Kl WG KWOIKES YPAMMAS
(line code). O1 Adyor TTou K&vouv atrapaitnTn TNV UTTapPEn Twv KWaiKwv KavaAiou
N YPAMMAG €ival CUVOTTTIKA OI TTAPAKATW:
MoAAéG @opég cival atrapaitnTo va agaipeital atrd 10 aTTooTEANOUEVO ORua
N OuveXAG CUVIOTWOA TAONG TTOU PTTOPEi auTd va €xel, Adyw Tou 6Tl TO Y€oo
peTAdooNnG dev UTTOPET va T YETOBWOEL.
H avdykn va gival eviiuepog 0 OEKTNG YIA TN XPOVIKI OTIYUI TTOU EEKIVAEL N JE-
Tad00n Kai yia Tn SIAPKEIG TNG. AUTO ETTITUYXAVETAI GCUVABWG PE TNV TTPOCONAKN
KATTOIWV Yn@iwv aTnv apxnA Kai To TEAOG TNG OEIpdg Twv OEOOPEVWYV TTOU ATTO-
otéNovrtal. H diadikacia autr odnyei, OTTwg AEyETAl, OTO CUYXPOVIGHO TOU
OEKTN UE TOV TTOMTTO.
H avaykn BEATIOTNG Xpriong Tou €Upoug {wvng TOU OUYKEKPIPEVOU KAVAAIOU
ETTIKOIVWVIOG.

Aedopéva

NRz

HDB3

-
(=)

Zyqpa 5.9.1 ATAf duadikry kwdikotroinan dedopévwy (NRZ) Kai kwdikotroinon kavaAiol (HDB3).
21n delTEPN QaiveTal kaBapd n xpron Twv TTaAuwv V kai B. O1 TeAeuTaiol xpnoiyotroioUvTal yia TNV
KwdIKoTToiNoN TETPAdWY GUVEXOUEVWY «O» yia Adyoug BeATiwong Tou cuvToviopou. MaparnproTe 6T,
evw) o TTaAudG B akohouBei Tn AoyikA Twv evaAAaooOuEVWY BETIKWY Kal apvNTIKWY TTAAJWY YIO TNV
aTreIKOVION TwV JIadoXIKWY Wn@iwv «1», 0 TTaAU6G V dnuioupyei pia Trapafiaon otov kavéva auTto.
H mrapaBiaon auth gival avixveloiun atré 1o SEKTN Kal XPNOIYOTTIOIEITAI VIO TV OTTOKWAIKOTToINoN NG
Aappavépevng TTaApoaeipdg.
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H avaykn Umapéng kdatoiou Tpo-
TTOU gvTOTTIOPOU Kal Tlavwg di16p-
Bwong Aabwv (error detection and
correction) 10U  TTapoucidlovTal
KOTd TN HETAdOON TNG TTANPOPOPIag
MEoa aTro TO KAVAAI ETTIKOIVWVIAG.

H avdykn peiwong Tng Tmapapop-

PWOonNG TTou €I0Ayel TO KaVAAI O€ Eva

ofjHa TTou TTEPIEXEI TTOAAEG TUXVO-

TNTEG KAl

H peiwon tng mBavotnTag mapou-

giaong Tou @aivopévou Tng dlapw-

viag (crosstalk).

Toéoo n TTapaudépewaon 6co Kai n oi-
aguwvia oxetifovtal Je 10 €UPOG {Wvng
OUXVOTATWYV TOU HETadIOOUEVOU OAMO-
10G. Mo ouykekpipéva TETOIA PaIVOE-
va puTropouv va TrapouaiacToly, otav
TO €Upog fwvng Tou METAdIdOUEVOU
onuartog eival yeydho oe oxéon PE TO
d1a6€01u0 €UPOG fwvng Tou KavaAiou
petrddoong. ‘ETol yivetal atrapaitntn n
xprnon HeBGdwv TTOU TTEPIOPIfOUV TO
XPNOIUOTTOIOUUEVO QAT GUXVOTATWV
ammd 10 KABe peTadIdOuevo anua. Tn
AgiIToupyia auTr] ekTeAOUV OKpPIBWG Ol
KWOIKESG YPAUMNG.

XApaKTNPIOTIKA TTEPITITWON KWAIKA
yPauung gival o kwdikag HDB3 (High
Density Bipolar 3 zeros). O kw-
OIKag auTdg xapakTnpifetal wg OITro-
AIKOG pe Tnv €vvola Tl o€ avTiBeon pe
TOV KAOOIKO JOVOTTOAIKO BUABIKO KWOI-
Ka (TTou XpnolgoTrolel YOvo pia BETIKA
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Tautdyxpova, o kwdikag HDB3 BeATiwvel TO
OUYXPOVIOUO WETAEU TTOUTTOU Kai OEKTN avTi-
peTwTTIovTag €va atmd T PeyaAUTEPA TTPO-
BAAuaTa TNG petadoong. Mo ouykekpipéva,
n Aqwn até 10 OEKTN TTOAWY CUVEXOMEVWV
wneiwv 0 (Trou onuaivel EAAeIPn TTAAPWYV)
UTTOPEI VO TTPOKOAECEI TOV ATTOCUYXPOVICHUO
TOU Kal Gpa Kai Tn AavBaopévn avayvwon
TwV oTTooTEANOPEVWY dedopévwy. Ta va
ammo@euxBei autd, o HDB3 emmpémel Tnv
QATTOOTOAN TO TTOAU JEXPI TPILOV GUVEXOUEVWV
wneiwv 0. ZTnV TTEPITITWON TTOU EPQAVIOTEI
Mia akoAouBia atré Técoepa GuvexOUEVa bits
0 (0000), 16T auTr avTikaBioTaTal oTov TTo-
uté ammd pia akohoubia TnG poperig 000V i
NG Hop®Png BOOV. e autég TIG akoAoubBieg
10 B oupBoAicel TTaApoug TTou akoAouBolv
N AOYIKA TwV EVOANACGOUEVWY BETIKWY Kal
aApPVNTIKWY TTAARWY TTou oUpBoAifouv Ta ywn-
@ia 1. AnAadr), av o TeAeuTaiog TTAAPOG TTOU
EUQavioTNKE TTPIV TO B ATV YIa TTAPAdEIyua
BeTIkGG, TOTE TO B Ba gival évag apvnTikdg
TTaAPOG. AvtiBeTa 10 V avatrapioTd TaApoug
Tou Oev akoAouBoUv Tnv apxn auth. ‘ETol
n Topoucia evog TTaAPoU V dnuioupyei ia
«mapafiaon» otnv opOr) diadoxr TTOAYWV
evog onuartog HDB3. H emiAoyr) peTagly Twv
akoAouBiv 000V 1y BOOV yiveTal pe TéTOIOV
TPOTIO, WOTE TO CUVOAIKO GAa va €XEl KaTd
Héoo 6po undevikr ouvexn ouvioTwaoa. O oé-
KTNG KE TN G€IpA TOU XPNOIUOTIOIE TIG TrTapafl-
Aoe€Ig TTOU TTPOKAAE( N TTAPOUGTa TWV TTAAPWY
V, waoTe va evToTriel TIG akoAouBieg auTég Kal
Vva TIG QVTIKOBIOTA PE TNV apxIKr akoAoubia
0000, woTe va unv UTTdpxel TEAIKE TTopapop-
owon Twv dedouévwy. Me Tov TpAOTTOo QUTS O
0¢KTNG Oev KIVOUVEUEl va XAOEl TO GUYXPOVI-
OMO6 TOU PE TOV TTOUTTO.

270 oxAMa 5.9.1 @aivetal éva oApa Kwol-
KOTTOINMEVO GUU@QWVa PE Tov Kwdika HDB3.
270 OXNUQ auTO @aiveTal €TTIONG O TPOTTOG
XPAong Twv TTaApwy B kai V.

Tdon yia Tnv ateikévion Tou 7 kai Ta 0 Volt yia Tnv atreikévion Tou 0) XpnOIYOTTOIE
OUO CUUMETPIKEG AVTIOETOU TTPOCT|MOU TACEIG, TIPOKEINEVOU VA ATTEIKOVIOEI TO Y-
@io 1. H Baagikni Tou apxn otnpiletal oTn JETAS0OT eVOAAATTOPEVWY BETIKWY KOl
APVNTIKWV TTOAJWY YIa TNV aTTEIKOVION Tou 7, evw N atroudia TTaAPoU cuuBoAidel
TNV Tmapoucia Tou 0. Mg Tov TPOTTO AUTO TO CUVOAIKO OrjUa TTOU UETAdIOETAI EXEI
KATa p€COo 6po pNdevVIKA ouvioTwoa auvexoug tédong (DC 1dong).
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5.10 MEOOAOI ANAAOITIKHX
KAl WHOIAKHX AIAMOPOQOXHX

271G TTponyoUuEveG TTapaypd@oug €10X0n n évvola Tng dIapudpPwaong Kal To-
vioTNKE N onuacia TNG oTa TNAETTIKOIVWVIAKA GUCTAUATA. 2TNV TTAPAYPAPO QUTH)
Ba e¢eTaoToUV 01 BACIKOTEPES PHEBODOI DIAPOPPWONG.

O1rwg NdN £xel avaeepBei Ta TNAETTIKOIVWVIAKG oruaTta xwpilovral o€ duo Ba-
OIKEG KATNYOPIES, TO AVAAOYIKA, OTTWG N QwV, KAl TO WYNPIOKd, OTTWG Ta OEBOUEVA
Twv H/Y. Ta kavaAia geTAdoong, TTou €EETACTNKAV OTO KEPAAQIO TPia, cUVABWG
Oev EMTPETTOUV, AOYW TWV QUOIKWY TOUG XAPAKTNPICTIKWY, TNV autolola petddo-
on Twv onudtwy TTANpo@opiag Tou dIAKIVOUVTAI JETA O€ £va TNAETTIKOIVWVIOKO
ouotnua. To atroTéAeopa gival va aTTAITEITAlI KATTOIO £TTECEPYATia TWV ONUATWY
AUTWYV, TTPOKEIPEVOU VA Yivouv KaTAAANAQ yia dIEAeucn ATrd TO AVTIOTOIXO KAVAAI
peTaddoons. H emefepyacia autr) ovouddetal, 6TTwg non avapépbnke, drapop-
@won. 2T ouvéxela Ba eEETaOTOUV 01 BACIKEG TEXVIKEG DIAUOPPWOANG TOOO O€
avoAOyIKA 600 Kal o€ Yn@Iakd oruara.

5.10.1 Baoikég Teyvikés Avaloyikis MsTtabdoong
Avaloyikov EnudTwv

H petddoaon avaloyikwv onUATwY atroTeAel TNV TTOAAIGTEPN ATTO TIG TEXVIKEG
TTOU  XpnolgoTtrolouvTal
510 medio ToU XPOVOU ONHeEPA. 2€ auTh €va nI-
. Al A A TOVIKO avaAoylikd CAua
AMMAL _ AA AN [ YIko - anu

\

\ [\\ a/\ . ,
T i YRV RWE Y WK AeIToupyei wg popéag Tou
UJ lJ ]'NU VUV \j u \/ ofuaTog  TTAnpogopiag.

A A Al NN To ofua autd ovoudde-

'%Pg%ﬂpﬂb%_t t \ ] l‘\_j t TaI @€pov (carrier)
a) Katé 1TAdTog B) Karta ouyxvétnra  y) Kata ¢daon Kai axfc'l OU)(VOT,r]T(] 'ITS))\U
MeyaAUTepn atTd TO CAMA

2ApaTa TTou SIaPEPOUV:

>

270 1edio NG ouxvotnTag

A A TAnpoopiag. H cuxvo-

I TATA TOU QEPOVTOG Eival

L f TETOIO, WOTE VO £EAT@AAI-
A

A Cel TG 10aVIKEG OUVONKEG

OlEAeucng TOou CAUATOG

. { \___ Lf ] aTé TO GUYKEKPIUEVO QU-
a) Katé mAdTog B) Karta ouyvotnta L P

oIké PECO TO OTTIoIO XPn-

Zyfpa 5.10.1 Huimovikd ofipata pe SI0QopOoTIoINCEI OTO TTAGTOG, olpoTrolEiTal KGBe  Popa

0Tn ouXVOTNTA Kal 0T @don Toug. Ta ofuata epgavifovial T6oo WG KAVAAI ETTIKOIVWVIAG.
OTO TTEdI0 ToU XPOvou GO0 Kal OTO TTEDIO TNG CUXVOTNTAG. ‘Eva ava )\OV“(() OI"]}JC(
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XapakTtnpietal atrd Tpia Bacikd PeyEon:

To TAdTOG TOU A

Tn ouxvotntd Tou f

Tn @don Tou @

210 oxnpa 5.10.1 @aivovTal NUITOVIKA CAUATA POPEIS
TToU dla@épouv (a) KaTtd TTAATOG, (B) Katd auxvoTnNTa KAl
(y) kat@d @don T600 aTO TTEdiO TOU XPOvou, GO0 Kal OTO
edio TNG ouxvoTnTas. ‘Eva ofua Aéue 6T TapouaiddeTal
oTo TTEdio Tou Xpdvou, OTav e¢eTAlovTal Ol HETABOAEG TOU
OUVOPTAOEI TOU XPOVOU. 2T0 TTEQI0 TNG OUXVOTNTAG AVTi-
aToixa e¢eTdlovral ol guxvoTNTEG aTTO TIG OTTOIEG ATTO-
TeAeiTal éva ofjpa. To oUVOAO Twv GUXVOTATWY QUTWV
ATTOTEAOUV TO (PACHATIKO TEPIEXOHEVO TOU Orua-
10G. O1I CUXVOTNTEG TTOU ATTOTEAOUV £va GAUA UTTOPOUV
va Bpebolv e Tn xprion evog opydvou TTou ovopdadeTal
PATUATIKOS avaAuTigG.

270 onueio autd Ba TTPETTEl va OPIOTET N €vvold TOU Of)-
paTog Baoikng dwvng. Mg Bdon Ta TrTapatmavw Ta diId@o-
pa avaAoyikd orjuara diaxwpidovTal JETAEU TOUG aTT TN
ouxvoTnTa, To TTAATOG Kal TN @Aon Toug. Zuvhowg Ouwg
Ta CAPATA TTANPOQPOPIAG TTEPIEXOUV TTEPIOCCOTEPEG ATTO
Mia ouxvotnteg. To oUVOAO TWV CUXVOTHTWY TTOU TTEPI-
£xovtal o€ éva orua atroteAolv 10 €0pog {wvng Tou
ONMATOG 1 AAANIWG TO PACHATIKO TOU TTEPIEXOHEVO.
Av TTPOKEITAI YIA CAPOTA TTANPOQOPIAg, OTTWG YIa TTapd-
Oclyua n ewvr, T6TE TO CUVOAO AUTO TWV OUXVOTATWY
avapépeTal wg onpa Baociking {wvng (baseband).
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a) Zrjpa pe 6uo ouxvoTnTES

TAdTOG

Yy
AT T*“s’-\
ANTRRNAN S
B) Zhua ue moAamAés
auxvornTeS

TAdTOG

N =

y) Zhjua pe ouvexés
@doua auxvornTwy

Zynqpa 5.10.2 ‘Eva onua
TTAnpoopiag pTTopEi  va
TTEPIEXEI DUO (Q) A TTEPIOTO-
TEPEG ouxvoTnTeG (B). OTav
QUTEG O OUXVOTNTEG Yivouv
TTapa TTOAAEG TOTE N TTEPI-
oxl ammd TNV eAAXIoTn WG
N PEYIOTN ouxvoTnTa TOU
OAUOTOG PaiVETAl OUVEXAG
(y)- To onua Trapouciadel
OuvexEg @aoua.

2Tn ouviABn TTEPITITWON TToU TO £UPOG {WVNG TOU ORUATOG BACIKAG {UVNG TTEPIEXEI
T600 pEYAAO apIBUd GUXVOTATWY TToU Ogv gival TTPAKTIKE duvaTdv va diaxwpl-
oToUV HETAEU TOUG, TOTE AéUE OTI TO QPACUATIKO TTEPIEXOMUEVO TOU CRUATOG €ival
OUVEXEG. 2TNV TTEPITITWON AUTH TO ONUa BAacIKAS {wvng UUBOAIfeTal PE Eva EU-
Baddv TTou KAAUTITEI TNV TTEPIOXA OTTO TNV EAAXIOTN £WG TN PEYIOTN CUXVOTNTA TOU
ofjuaTog TTAnpogopiag. Ta TTapaTTdvw @aivovTal TTapacTATIKG 0To oXfpa 5.10.2.

‘Eva NUITOVIKO Crua TTOU UTTOPEI va XPNOIUOTToINBEl wg GEPOV TTEPIYPAPETAI

OUVOPTAOCE! TWV TTAPATTAVW PEYEBWV WG €EAG:

Ct)=A . ouv(w - t+q)

(5.10.1)

oT1T0U t €ival 0 XpOVOG Kal w= 21Tf N ywVIAKr cuxvoTnTa TOU CAPATOG.
To ofpa TAnpoopiag SrapoP@WVEI TO0 GEPOV ONua, oTav PeTABAMAEl Eva
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ammd 1o Tpia Bacikd Tou HeyEBN, TTAGTOG, auxvoTtnTa f @don. H peTaBoArn autn
yivetal katd TETolov TPOTTO, WOTE va €ival EVOEIKTIKN TNG TTANpog@opiag TTou Ba
METAQEPEI TO QEPOV ONUA. TN oUvEXEIa Ba e¢eTaoToUV o1 dUO Baaikég pEBodoI
avaAoyIkng diaudpewaong TTou gival n diaudpewaon Katd TTAAToS Kai n Slaudpew-
on katd ouyxvotnTa.

Arauoppwon katd INMAaros (Amplitude Modulation-AM)

Otav 10 ofjua TTAnpo@opiag HETARAAAEI/DlIapopPWVEI TO TTAATOG TOU QPEPOVTOG
onpartog, TPoKeITal yia diapoppwon mAdaroug (amplitude modulation)
R AM, 6TTwg gival eupUTEPA YVWOTH.

Av Bewprooupe wg Qépov aAua 1o oRua TnG e€iowaong 5.10.1 kalr wg onua
TTAnpogopiag To onpa d(t), opietal wg diapopewaon TTAGToUG n dladikacia KaTd
TNV OTT0ia TO TTAGTOG TOU POopEa A PETARAAAETAI YPAUUIKA YE TO GAPA TTANPO®O-
piag d(t), yopw amd yia péon miyA. H diadikacia auth mapoucidletal oto oxXAua
5.10.3, 6110V QaiveTal 6Tl TO TTAATOG TOU PEPOVTOG OUATOG DIAUOPPWVETAI OTTO TO
Ofpa TTANPOPOPIAG TTOU €ival COPUWIG XAUNASGTEPNG TUXVOTNTAG. TO OTTOTEAEGUQ
eivar éva dlapopewuévo anpa AM, Tou oTToiou o1 JETABOAEG Tou TTAATOUG TOU E-
TAQEPOUV OUCIACOTIKA Tn XProiun TTAnpo@opia.

MNa mapddeiypa, To orfjpa TAnpo@opiag d(t) Ba prropolce va gival n wvr Tou
eKQvNTH o€ éva padidPwVvo Kal To afjua @opéag Ba utropoloe va gival éva oAua
ME KATAAANAN ouxvotnTa (MoKkpd, peoaia i Bpaxéa KUPATA) yia TN PETAd0O TOU
oTo TepPIBaAAov, atrd é1rou Ba To Adupavav o1 padIoPVIKOi OEKTEG.

‘Eva onuavtiké péyebog otn diaudpewaon AM gival o ouvreAgeoTng diauop-
PwWong M TToU OpPIfeTal WG 0 AGYOG:

M= (AmaX_Amin) (5.10.2)
(Amax + Amin)
) ) omou A kal A_ gival TO YeyaAUTe-
Zrpa diapdpewong d(t) max _min ) -
Aapop@WUEVO ofipa AM PO Kal TO PIKPOTEPO avTioToIXa TTAG-

TOG TOU dlapopPwévou oAparog. O
OUVTEAECTAG U EKQPACETAlI OOV KO-
Bapdg apiBuog  oav moocoaTd (%)
Kal oTn padiogwvia gival guvABwg
MIKPATEPOG TNG HOVADOG.

210 oxua 5.10.3 TrapouaoidleTal
Zyfpa 5.10.3 Aopdpewon onudTwy katd TAGTog  TO SIAUOPPWHEVO KATA TTAATOG Orjua
(AM) oTo 1edio Tou XpOvou. 1o TTedio NG

r""""l'iI"'r|-I|-|'|”"‘5‘|‘
AT AT

|
R |I!.|I. A
T
I|I | a|.| |-| | Ulyl |J v | |.' I |=; |u U

Ddépov s(t)
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ouxvotnTag 1o AM onua atroteAeital atrd
TNV KEVTPIKF OUXVOTNTA TOU PEPOVTOG Kal
TIG OuxvOTNTEG TOU ORUATOG TTANPOPO-
piag PETATOTTIONEVEG OE OUO TTAEUPIKEG
TTEPIOXEG TUXVOTATWY yUpW aTTd TNV KE-
VTPIK auxvoeTnTa TOoU Popia. O1 TTEPIoKES
auTég ovopadovtal mavw mTAEUPIKA
dwvn (cuxvoTnTeg PeYaAUTEPEG ATTO TN
ouxvoTNTa TOU QOPEA) KOl KATW TTAgU-
pikn {wvn (Upper and Lower Side
Band-USB and LSB). To avtigToixo
@PAoPa ouxvoTATWY &vog AM oruaTog
Oivetal pe éva TTapddelyua OTO OXAMA
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ZAa
TAnpogopiag  Pépov orjua
>uxvotnTa
fm fc(>fm)
ZAua AM
\\ 1 P
\\ fC/
|LSB ™|~ USB| Zuyvornra
l— EUpog Zwvng -+
2+fm

Zynqpa 5.10.4 ®acpaTIKO TIEPIEXOHEVO €VOG
AM orpartog.

5.10.4. Zto Tmapdadeiypa autd €xel BewpnBei 6T TO oApa Baocikng dwvng (A TO
(POCHOTIKO TTEPIEXOUEVO TOU OAUATOG TTANPOPOPIOG) EXEI TPIYWVIKF HOPQ YIa AO-
youg gukoAiag TrapdoTacng Tou AM oAuaTtog.

To gupog {wvng BW (Bandwidth) evog cApatog AM eival euBéwg avdaioyo
NG Meyiotng ouxvotnTag f . Tou onuarog Anpogopiag d(t) kai divetar amo n

oxéon:

BW=2

. f (5.10.3)

max

Alquop@won katd Xvyvornta (Frequency Modulation-FM)

Ortav 10 oARua TTANPoYopiag PETARAAAE/SIQUOPPUIVEI TN UXVOTNTA TOU @E-
POVTOG ONUATOG, TIPOKEITAl yia Srapdéppwon ouxvornrag (Frequency

modulation) n FM.

‘ET01, ovoudleTal  Slapuoppwon
ouyvornrag n Oiadikacia katd Tnv
otroia T0 oApa TTAnpoopiag d(t) peta-
BaAAel (A dlapopewvel) TR ouyxvoeTnTa
Tou @épovTtog orfjpatog C(t) (BAEme g&i-
owon 5.10.1). Katd 1n diadikacia auTn
N YWVIOKA ouxvotTnTa W TOU QEPOVTOG
METABAAAETAI YPAUMIKA pE TO TTAGTOG
TOU OnuaTog TTAnpogopiag yupw ato
dia yéon Tipn.

2710 oxnpa 5.10.5 diveral éva TTapd-
oeiyya FM diapdpoewong. OTrwg @ai-
VETAl ammd TO OXAMA auTd, n OTIyuIdia

dopéag s(t)
AIA A AN A

2Aua diapgoppwpévo d(t)

A R ST
// 3 // A

o S

Alapop@wpévo anu

N Ay N no AN A AN A AR D

\ ,III fl NARANII I.I | ', |II|I',|II;'.

TAVAVAVIAAVE
I ] \I \/

Vivy VAV UV VY

a FM

V)

Zynpa 5.10.5 Alopdpewaon GnUATWY KATd oU-
xvornta (FM).
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ouxvoeTNTa TOoU PEPOVTOG PETABAAAETAI avaAoya PE TO TTAGTOG TOU OrUATOG TTAN-
POYOPIAG. XTO CUYKEKPIUEVO TTAPABEIYUA TO OAA TTANPOQOPIG PTTOPE va ival
éva Tpayoud! TTou peTadideTtal atrd To PpadIdPWVO Kal TO GEPOV Cr A TO AVTIOTOIXO
PadIoPWVIKO GO TTOU EKTTEUTTETAI ATTO TO PASIOCTABUO.

‘Eva onuavtiké péyebog atnv FM diaudpewoaon cival o ogikTng S1apop@w-
ong (modulation index) B ou opileTal wg 0 Adyog:

B=—2 (5.10.4)

omou Af_civai n arrokAion ouxvornrag (frequency deviation) Tou ofja-
106 FM. H TeAeuTaia opideTal wg n PEYIOTN PETARBOAN oUXVOTNTAG TOU PEPOVTOG
Aoyw Tng dlapdpewong. EmimAcov £ gival n uEyioTn ouxvoTnTa TOU GAPATOG TTAN-
pogopiag d(t).

XapakTnPIOTIKG ava@EépeTal 6Tl N JEYIOTN ETTITPETITH ATTOKAION OUXVOTNTOG EXEI
kKaBopioTei yia Tn pev padiopwvia FM ata 75 kHz, yia 1n &¢ TnAedpaon (onuata
FM 1T0U peTa@épouv Tov TNAEOTTTIKO 1fX0) oTa 50 kHz.

O utroAoyIou6G Tou €Upoug dwvng cuxvoTATwy evog FM arjuatog atraitei yia
I01aiTEpa gUVOETN HaBnuartiki diadikagia TTou Ee@elyel aTTd Ta TTAQITIO AUTOU TOU
BiBAiou. To amoTéAeopa TG HABNUATIKAG avaAuong TTaviwg deixvel o1 éva FM
onpa atroteAeital atréd éva TTARBOG OUXVOTHTWYV, TTOU OVOUAZOVTal APHOVIKEG KAl
BpiokovTal yUpw a1t TNV KEVTPIKA ouxvoTnTa Tou QEPOVTOG. MANIoTA TO TTAGTOG
TWV APPOVIKWY QUTWY CUXVOTATWY PEIWVETAI GUVEXWG, OGO N TIKF TOUG OTTOMA-
KPUVETQI aTTO TNV KEVTPIKA TUXVOTNTA, YIa VA YiVEl aUEANTEQ O€ OUXVOTNTEG TTOU
atméXouv TTOAU aTTd auTh. 'Eva XapakTnpIoTIKO TTAPAdEIYHA TNG HOPYNS VOGS ON-
patog FM oTo 1edio Tng ouxvoTtntag divetal oto oxiua 5.10.6.

‘Eva xproiyo péyebog otn diapopewon FM eival To egpog {wvrng ouyvorrj-
rwv (Banadwidth) BW tou cAuatog FM 1Tou opiletal wg n TTEPIOX] GUXVOTATWV
TNV OTToia0 GUYKEVTPWVETAI TO 95% TNnG OAI-
KAG €VEPYEIOG TOU GAPATOG Kal UTToAoyideTal

Zr']pa CDépov . s B
TIPOKTIKA aTTO TN OoX£ON:

Anpogopiac cr’]fpu

BW=2. (Af.+f) | (5.10.5)

|
fm fc(>fm) ZuyvotnTa

ngjla TéNog, onueiwvetal 611 n dlaudpewaon

ouxvotTnTag avamtuxdnke amrd Tov ‘Evrou-
ﬂ\ ’ apt Apuotpovyk (Edward Armstrong) Tn
fo ™\ Zuxvérna dekaetia 1930-1940. Mapoucialel KAAUTEPN

f—— EUpog ftvng —— . . .
ouuTrepIpopd oTo BOpuUBO Kal PeyaAUTEPN
Syrpa 5.10.6 Eopog {ovng evég FM o-  TTIOTOTNTA 0T peTadoon ato v AM dia-
paTOg. MOP@WON Kal yia Toug AOyoug auToug Xpn-




ANAAOTIKA KAI WHOIAKA THMATA 125

CIMOTIOIEITAI YIA EKTTOUTTEG TTOIOTATAG 0T padlopwvia FM kai yia Tn petddoon
fxou oTnv TnAedpacn. To PEIOVEKTNUA TOU PEYAAOU eUpoUG {Wvng TTou €XEl éva
onpa FM (BAétre oxéoelg 5.10.3 kai 5.10.5), TTou petappdletal o PIKPOTEPO
apIBu6 KavaAlwy yia TNV idia TTEPIOXT] CUXVOTATWYV, QVTIUETWTTICETAI TOUAdXIOTOV
otn padiogwvia FM at1rd 10 yeyovog TnG PIKPNAG EUPREAEING TWV PABIOPWVIKWV
onuaTwyv (ouxvotnTeg @Epovrog kovtd ota 100 MHz). ‘Eto1 dUo padio@wviKoi
oTaBuoi TTou Asitoupyouv aTnyv idla cuxvoTNTa, O€ OIAPOPETIKA OPWG YEWYPAPI-
KN TTepioxn, 0 dnuioupyoulv TTpoBAAuaTta o £vag aTtov GAAo (apkei BEBala va un
XPNOIMOTTOIOUVTAl AVAUETODOTEG).

5.10.2 Baoikés Texvikés Avadoyikis MeTddoons Wneiakwv Znuatwyv

Av Ta TTpOg PETAdOOT OAUOTa TTANPOPOpPIiag eival yneiakd, ToT1e Ba TTPETTEl va
AN@Bei uTTOYWnN TO PEYEAO €UPOG {WVNG CUXVOTATWY TTOU TTAPOUCIAOUV OE OXEON
ME Ta avaAoyikd oruara.

To yeyovog autd odnyei atn xpron €I0IKwv PeBOdwyY dIaNdPPWaOnG, TTPOKEI-
Mévou Ta GrjuaTa auTd va PTTopoUV va TTEPACOUV aKON Kal atrd QUOIKG JETa JE
MIKPO €UPOG dwvng, OTTWG YIA TTAPABEIYUA Ta XAAKIVA KOAwDIA.

O1 TexvIkEéG auTEG aTnpidovTal OTIG apXES Twv dlapoppwaoewv AM kai FM tTou
eCeTdoTnKav oTNV TTPONyoUuEVn TTapdypago.

Mpiv TTEPACOUNE OTNV AVAAUTIKA TTEQIYPAPH TWV PACIKOTEPWY HEBOOWY YWNnYI-
KNG SlIaPOPPWanNG, Ba TTPETTEI VO OPICTEN £va ONUAvTIKG PEyEBOG KAl GUYKEKPIUE-
va n TaxutnTa SIauépPwong.

Ovoudaloupe TayurnTa diapopewong (baud rate) evog avaloyikou or-
MOTOG - @EPOVTOG aTTO éva Yn@Iakd chpa TTAnpo@opiag 1o pubuod PETABOAARG TOU
avaAoyikoU oAPATog YETA TN Slapdpwaon. Me dAAa Adyia 6TTwg akpIBWS n Ta-
xUTnTa petadoong (bit rate) opicel To pubBPod peTa@doong Twv dedouévwy, 101 Kal
n TaxuTnTa diapuopewaong cuufoAilel Tov apiBud petaBoAwv (SIAPNOPPUCEWY)
TOU aVaAOYIKOU OruaTog ava OcuTEPOAETTTO. H TaxUTnTa SIauépPwang HETPATAI
o€ baud.

WYnoirakn Aiauopewon lNMiarovs (Amplitude Shift Keying-ASK)

H wnoeiakh diaudépewaon mAdToug 3 ASK eival n atrAouaTtepn pop@r yneia-
KAS Slaudéppwong, OTTwG avrtioToixa n AM diaudépewaon €ival Kal N atrAouoTePn
avaAoyIkr). Kai €dw To TTAGTOG TOU NUITOVIKOU OAUOTOG - PEPOVTOG PETABAAAETal
avaAoyIKA e TNV TIUA TOU Wn@iakou orjuaTtog TTAnpogopiag. Mévo 1Tou otnv Tre-
PITITWON TWV YNPIAKWY oNUATwy, Adyw Tou OTI OUCIACTIKA TTEPIEXOUV TTAANOUG,
10 ASK onpa Ba £xel Tn Yop@r) Tou oxnpaTog 5.10.7. H douAeid Tou 8EKTN oThV
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TTEPITITWON TWV YNPIAKWY oNUATWY €i-
WYnoelakd dedouéva , , ,
0 ) 0 ] 0 0 val TTIo aTTARA, MIOG Kal TO HOVO TToU KAVEI
‘ I | { gival va Trapatnpei Xovopika 1o TTAATOG
Tou Aaupavouevou ASK orjpatog Kal
va Kpivel av AauBAvel Tn OUYKEKPIPEVN

Avaloyikéd ZApa ASK

oTiyun «0» A «1».
A Aedopévou 611 0 B6pufog eTTnpeddel
t OUCIOOTIKA TO TTAGTOG TwV CNUATWY, TA
onuara ASK eival 1diaitepa guaiodnta
Sxiiua 5107 Aapuépewon Yneiakiy anud- oTo B6puBo Kkal €18IKA OTIC UYPNAEG Ta-
TwV KAT& TIAGTOC (ASK). XUTNTEG PeETAdoonS. MNa 10 Adyo autd n
xpnon g diapopewang ASK éxel ap-
xioel va treplopideTal TTAéoV aruEPa Kal va avTikaBioTaTal atrd TTAEov oUYXPOVEG
pEBBBOUG BIaPdPPWanNG.

Ynwirakn Aiauopewon Xvyvornras (Frequency Shift Keying-FSK)

Otmrwg kai atnv Tepimmwaon Tng FM diapdépewaong, €101 Kal aTnv Yynelakn oi-
audépewan auxvotntag f FSK, n ouxvétnta Tou nuItovikou QEPOVTOG GAUATOG
peTaBaMAeTal pe dlakpITd TPATTO avaAoya PE TRV TIUA TOU WN@IOKOU OAPATOg TTAN-
po@opiag. TNV atrAouoTepn TTEPITITWON AUTO onuaivel pia TINA ouxvoTnTag yia
N dUAdIKN TIPA «1» Kal hia GAAN TIuAR ouxvoTtnTag yia Tn duadikr) Tiur «0». Xapa-
KTNPEIOTIKO TTapddelyua Wyn@iakng diapuoppwaong cuxvoTnTag divetalr aTo oxAUa
5.10.8.

‘Eva onuavTikd aToixeio TTou Ba péTrel va avagepBei dw ival 611 TGO oTNV
TTePITTTWON TNG dlapdpewong FSK 6co kal oTnv TTepITTTwon TnG dlaudpewong
ASK n taxutnta diauépewong (baud rate) TautieTal pye TNV TaXUTNTA HETGOOONG
dedopévwy (bit rate). To yeyovdg autd onuaivel 0TI o€ kKGBe PeTaBoAn €ite Tou

TAGTOUG (ASK Onua), €ite TNG CUXVOTN-
Wnoiakd dedopéva Tag (FSK GmJa) Tou (PéPOVT0§ UﬁHGTOC
0 1 0 1 0 0 pTTOPEi va peTapepBei pévo éva bit (du-
[ I [ | adIkd Yneio) TAnpogopiag.
2 € TTI0 TTPONYHEVA OXNMATA WNPIOKAG
Avahoyiké Zipa FSK dlaudppwaong n Taxutnta diaudpPwong

A gival PIKPOTEPN atrd TNV TaxXUTNTA PETA-
l—ﬂwﬂvﬂwﬂv%%w[pﬁﬂﬂ]ﬂv&j doong Oedouévwy, TIPAYMA TTOU KaTd
avaloyia onuaivel duvatdtnTa YETAPO-

Syifua 5.10.8 Mapopewon WnQIKHY onud- pAg TTapaTTavw atrd éva bit TTAnpogopiag
TWV Katd ouxvétnta (FSK). o€ K&Oe PETABOAR TOU PEPOVTOG OUATOG.
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‘Eva ammd ta onuavTikéTepa nTANaTa o€ KABe nEBodo diaudpewaong gival To
€UPOG (WVNG CUXVOTATWYV TToU KaTaAapBavel To diIauop@wuévo ofua. AGyw Tou
TTEPIOPICPEVOU PEYEBOUG TOU PACUATOG OUXVOTHTWY TTOU XPNOIUOTIOIEITAl VIO Th-
AETTIKOIVWVIOKOUG OKOTTOUG, €XEl EYAAN onuacia n 600 10 duvaTtd PeyaAUTEPN
MEiwan Tou €Upoug {Wvng Tou OrUaTOG.

5.11 MOAYITAEZIA

Omwg nAdn éxel avagepBsi, g e
otav évag XpRoTng 1 évag ouv- o

OpouNnTAg A BEAEI va ETTIKOIVWVI-
o€l ye katmoiov Ao xpriotn B,
apKei va ouvdeBoUV Ta TEPUATIKA
TOUG ME €VA QUOIKO PNECO PETADO-
ong Tou Ba Xpnoiyeloel WG Ka-
VAAI eTTIKOIVWViag. Ti yiveTal Opwg
oTNV TEPITITWON TIOU Kal évag
GAAOG XPNOTNG BEAEI va ETTIKOIVW-

vioel ue Tov B; ZTnv TTepiTrTwon ; ) . .

- 9 . , Zynpa 5.11.1 OAor o1 arrapaitnTol SpOpo! yia va oUuvOE-
QuTr Ba TIPETTEl VA EVINOOUHE Kal Bouv dUo cuvdpounTég o€ pia Béon A pe dUo dAAoug o€
TT&AI TO VEO XprioTNn YE TOV B péow  pia B¢on B.

€VOG AAou kavaAiou. OTTwg yive-

Tal KATavonTd, KaBwg auédvouv ol XpPAOTEG O€ Eva TNAETTIKOIVWVIAKS OiKTUO, KO-
BW¢ Kal 01 TNAETTIKOIVWVIAKEG TUOKEUEG TTOU ATTAITEITAI VO GUVOEOVTAl OE AUTO,
1600 auEdvouv Kal Ol ATTAITACEIG G€ TNAETTIKOIVWVIOKOUG TTOPoUG (KaAWDIa, TnAE-
TTKOIVWVIOKOUG kOuBoug K.TA.). O1 atraitoUpeveg CeUEEIS yia Tn ouvdeon Te00d-
pwV xpnoTwv divovTal aTo oxAua 5.11.1. Puoikd, gival Aoyikd 611 n Abon auTh dev
givar 1davikr) 7600 Adyw ToU KOOTOUG ThG OG0 Kal AOyw TNG TTOAUTTAOKOTNTAG TNG
(apétpnTa KOAWSIO Kal CUOKEUEG). Na anpelwBei 611 Ye Tov 6po XprioTn EVVOEITaI
TG00 0 XPNOTNG MIag TNAEQWVIKNG GUOKEUNG 0G0 Kail evog H/Y. ETiTAéov, pe Tov
OpPO TEPMATIKEG CUOKEUEG Ba evvoouvTal aTTd €0W KAl TTEPA TOGO OI TNAEPWVIKEG
OUOKEUEG 000 Kai ol HYY.

To TpSPANPA TS ATTAITAONG EEXWPIOTWV KAVAAIWY ETTIKOIVWVIAG YIa KABE (eU-
&n AUBnke pe TN HEBOBO TNG TTOAUTTAEE G,

MoAvurmA€§ia (multiplexing) ovouddetail n TEXVIKN €KEivn TTOU OUVBETEN OE-
douéva atrd dIaPOoPETIKOUG XPAOTEG, TIPOKEINEVOU va TTEpAoouv OAa aTrd 1o idlo
QUOIKO KavAAl peTadoong.

H troAuTTAeSia epapuoleTal ouvnBwg o€ KATTOI0 TNAETTIKOIVWVIOKO KOUBO ME
TOV oTToi0 €ival ouvdedepévol TTOANOI XPOTEG, TTPOKEINEVOU va dlavuBei n atrd-
oTaon PEXP! KATTo10 GAAO KOPBO (ouvABwg oe peydAn amdéoTtaon) yéoa atod va

-

= .
e
N -
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®uoikd péco
perddoong

Zynpa 5.11.2 ToAuTrAegia SIOPOPETIKWY JEUSEWV TE KOIVO PETO BIGdOaNG.

QUOIKO Péoo d1adoong. 2NV GAAN GKpn TNG oUVOEONG EQAPUOLETAI ATTOTTOAUTTAE-
¢ia kal Ta dedopéva diaywpilovTal, TTPOKEIYEVOU va KaTeuBuvBouv TTpog Tov TTa-
POAATITN TOUG. 210 OoXAPa 5.11.2 @aivetal auth n diadikacia oxnuatikd. Puaoiké
ME TN Xpron Tng TTOAUTTAEEiag &€ anuaivel 0TI KATAPYoUVTal EVIEAWS Ta KAAWDIA
o€ éva OikTuo. ANWOTE yia Tn diacuvoeon PETAgU Twv KOUBWY GTOUG OTToIoUG
EQAPUOCETAI TIOAUTTAEEIO QTTAITEITAI QUOIKA N XPron KaAwdiou.

To kUpIo TTAeoVEKTNUA TNG TTOAUTTAEEIOG gival n e€0IKOVOUNON THAETTIKOIVWVIO-
KWV TTOPpWV (KAAWdiwV KAl CUGKEUWV).

21n ouvéxela Ba e€eTaaTolv o1 dUO KUpIEg PEB0DOI TTOAUTTAEEIaG TToU XPNOol-
poTtToloUvTal KaTG KOPOV CrUEPQ €iTE OTN BATIKA TOUG HOP®I €iTE O€ BEATIWPEVN

Hop®n.

5.11.1 MoAvmrAe&ia Xpovov (Time division multiplexing - TDM)

To Bewpnua dciyyatoAnyiag emTpéTTel TN PeTAd0ON OGANG TNG TTANpoYopiag
TTOU TTEPIEXETAI O€ éva OAMA, aTTAWG OTEAVOVTOG OEiyaTa auTOoU TOU CRUATOG,
TToU AapBdavovTtal opoiduop®a e éva puBud ouvABwg Aiyo peyaAliTepo atrd To
puBuod deryparoAnwiag Tou NikouloT (Nyquist). ‘Eva TTOANU onpavTikd XapakTnpl-
OTIKO auTrG TnG dladikaaiag ival n e¢oikovounon xpovou. Mpdayuart n perddoon
TWV OEIYUATWY ATTACOXOAEI TO KAVAAI ETTIKOIVWVIOG YIO PIKPA XPOVIKA dIaaTANATA
o€ ePIodIKN Bacon. 'ET01 TO KavAAl HETAO0ONG ATTEAEUBEPWVETAI VIO CUYKEKPIME-
VA XPOVIKA OIaCTAMATA, KATA TO OTTOI0 UTTOPE va XpnaiuoTroindei atrd GAAEG ave-
&apTnTEG TINYES TTANPO@OPIaG yia TN PETAdOON Twv SIKWV Toug dedopévwy. Eva
TETOI0 TNAETTIKOIVWVIAKO CUCTNHA TTOU ETTITPETTEI TN CUVOUACUEVN XPHoT VG KOI-
voU KaVaAIoU PETAdOoNG aTtTd SIAPOPETIKOUG XPAOTEG XWpIg apoifaia TTapePBoAn
KOl 0€ Pia Baon XpovikoU KatapePITPoUu ovouddleTal oUoTnua moAumrA€diag pe
di1aipeon xpovou (Time Division Multiplexing system-TDM).
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®duoiké péoco
peTadoong

Lrfefa]>
TDM
Aedopéva

Zynpa 5.11.3 MohuTrAegia pe Aiaipeon Xpdvou (TDM).

‘Eva agnuavTiké aToixeio TTou Ba TTpETTel va onuelwdei edw gival TTwg n To-
AUTTAEEia xpdvou gival duvatr], yovo otav n TaxuTnTa PETAd00NG TOU KavaAiou
ETTIKOIVWVIiaG gival ion | peyaAuTtepn atrd 10 ABPOIoUA TWV TAXUTHTWY PHETAdOONG
OAwV TwV GNPATWY TTANPOYOpPIag.

210 ouaTtrpaTa TToAUTTAESiag TDM o xpovog XwpideTal 0€ XPOVIKA TURUaTa
(timeslots) didpkeiag evog wnoiou (bit). Puoikd oe KGBe xprioTn aPiEpWVOVTaAI
TTEPICOOTEPA ATTO €va TETOIA XPOVIKA TuAuata. O xprioTng €xel oTn didBear| Tou
TO XPOVIKO auTd THAMA (d1IA0TNHA), GOXETA av €XEl 1] OxI OEOOUEV VA PETODWOE.
H oeipd pe Tnv otroia ekTTéUTIOUV Ta SIAPOPa TEPUATIKA () aAAIwG n akoAoubBia
Twv timeslots) dev aAA&lel. To XapakTNPIOTIKO AUTO ATTOTEAEI KOl TO JEYAAUTEPO
pelovekTnua TnG TDM mroAuTtAe€iag. Mpdyuarti, To yeyovog 6Tl KATTOI0 XpoviIKS Oi-
AoTNUa EKPMETAAAEUONG TNG YPOUUAS QQIEPWVETAI OE €va XPrOTN, avegdpTnTa av
AUTOG EXEl VA PETABWOEI KATI 1] OXl, 0dNYei 0€ KAKA EKPMETANAEUON TNG YPOUUAS
METABOONG. TO PEIOVEKTNUA QUTO YiveTal HEYAAUTEPO, AV O POPTOG EPYATIOG TwV
S1a@OPWV TEPUATIKWY gival MIKPOG A ONUAVTIKA aVICOPEPAG.

Ta BaoikdTEPA TTAEOVEKTHATA TNG XPONGS XPOVIKWY TTOAUTTAEKTWY (TDM) €i-
val Ta akoAouBa:

e Auvatértnta ToAUTTAEEiag dedopévwy TTou £pxovTal atrd dIAPOPETIKG TEPUATI-
K& JE DIaPOPETIKOUG KAVOVEG KWAIKOTTOINONG Kal TrTapouaiacng (TTPWTOKOAAQ).
‘Eva Té1010 oUoTNUa AéyeTal 6Tl TTapouoidlel Sragavela (transparent system)
OTIG DIAPOPETIKEG TTANPOPOPIES KAl OTOV TPATTO TTAPOUCIACHS TOUG.

® EMNAxi0Tn KaBuoTépnon otn petddoon dedOUEVWY, HIA KAl O XpOVOG TToU aTTal-
TeiTal yia T OUAAOYT Twv TTANPOYOPIWY attd KABE XpAOTN Kal YIa TO OXNUATI-
OMO Tou KGBe TTAaigiou gival aoruavTog. To yeyovag autd kaver 1Id1aiTepa xpr-
o1goug Toug TTOAUTTAEKTEG TDM o€ e@apuoyég euaioBnTeg ae KaBUOTEPNTEIG.
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ATTAGTNTO OTNV UAOTTOINCN KOl OTAV KATOOKEUN PE ATTOTEAECUA MIKPO KOOTOG.

5.11.2 lNoAvmris€ia Xvyvornrag (Frequency division multiplexing - FDM)

O deuTepOg TPOTTOG yia va €MITEUXOEI N TTOAUTTAECIO DIAPOPETIKWV GNUATWY
TTANPOPOPIAG, TIPOKEINEVOU QUTA va HETad0B0UV péoa aTrd £va KoIvo KavdaAl, ival
va yivel auto aTo TTedio TnNG ouxvotnTag. H pébodog autr) ovouddletal MoAurmAe-
Sia Zuxvornrag (Frequency Division Multiplexing - FDM) xai otnpiCe-
Tl 0TN XPAON QEPOVTWYV ONUATWY UE DIAPOPETIKEG CUXVOTNTEG.

MaAioTa o1 cuyxvoTNTEG QUTEG Ba TTpETTEl Va dla@Eépouv T600, WOTE, Aaupavo-
MEVOU uTTOWN Kal Tou €Upoug {Wvng Tou KABE IaUOopPWPEVOU CGUATOG, Va Unv
TTAPOUCIAZETAI UTTEPKAAUWN CUXVOTATWY YEITOVIKWY onuaTtwy. Me aAAa Adyia
pe Baon Tnv Texvik FDM, yia Tov KGBe XproTn, a@lepwveTal Eva OIOQOPETIKO
TUAPA Tou B1008£0IuoU PACPATOG CUXVOTATWY, PYEoA OTO OTToio Ba TTPETTEl va
peTagpepBoUV Ta OIKé Tou orjparta. MaAioTa n TTepioxn auTr] Ba TTPETTEN va dlaxw-
ploTei o€ OUO véa TuRuaTa éva atmoé Ta omoia Ba kaTaAaufdvouv Ta GAPATA TTOU
OTEAVEI O XPAOTNG Kal €va Ta ofuaTta TTou AauBdvel. H diadikagia auTr] @aiveTal
o710 oxAMa 5.11.4.

To Baoikd yelovéKTNUa TNG HEBGDOU auTAG gival N un BEATIOTN eKPETAAAEUDN
Tou Sl108£01uou PAcHaTOG Tou KavaAioU petadoong. MNpdyparti, yetall Twv TTEPI-
OXWV OUXVOTATWY TToU KataAauBdvel o kaBe xprioTng Ba TTPETTEl va UTTAPXE! IKA-
VOTTOINTIKGG SlaxwPIoudS (axpnOIYOTTOINTEG GUXVOTNTEG), WATE VA ATTOPEUYETAI N
mOavéTNTa TTAPEPPBOAWY PETAEU BIAdOXIKWY ONUATWV.

O id10¢ diaxwpIouOG aTTaITeiTal KAl HETAEU TWV KAvaAIwV HETAd0aNG Kal Anywng
TTOU avTIoToIXOUV OTOV KABE XPAOTN, YIa VO aTToQeUyovVTal QAIVOUEVA AUTOTTA-
pepPBoAwv. ‘ETol, 0 KGOt XpAoTNG dev eKPETAANEUETAI OUCIACTIKG OUTE KAV TO PIGO
até 10 @ACHO CUXVOTHTWY TToU Tou avaAoyei. To atrotéAeapa gival va yiverai
OTTaTdAN €vOg aTTd TOUG TTI0 TTOAUTIHOUG TNAETTIKOIVWVIOKOUG TTOPOUG, TwV OIaBE-

OIJWV YIia JETAd0CT GUXVOTATWY.
To Tapatdvw MEIOVEKTNUA OodnyeEi
éﬁeqﬁgg o¢ XaunhoUg pubuoU¢ PETAdOoNG Kal OE
KdTrola euaioBnaoia ato 86pufo. MNa Toug
Adyoug auTtoug Kai 0 uwnAdTEPOG pUBUGG
petddoong Tou  TTpodiaypd@eTal  atod
Toug AigBveig Opyaviagpoug yia ouaTHua-
> Ta TToAuTtAe€iag FDM eivar Ta 2.400 bps.

Kavahi Kavah
EKTTONTING Ayng
300 Hz 3400 Hz

Zyfpa 5.11.4 Aoxwpiopdg Kavahibv Aqyng
Kal €KTTOPTIAG OTnV TTOAUTTAEgia ouyvaTnTag
(FDM).
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5.12 ZYZ2THMATA INMOAAAITIAHX INMPOXBAXHX

2TNV TTEPITITWON TNAETTIKOIVWVIOKWY BIKTUWY OTTOU UTTAPXOUV TNAETTIKOIVWVI-
akd péoa peydAou KOOTOUG Kal peydAng duokoAiag oTnv eykatdoTaor] Toug Kal
TNV €TEKTACT] TOUG (YIa TTapAdEIyUa O avapeTadoTeg o€ SopuPOPOUG), TTPOKU-
TITEl TO TPOBANUA TNG BEATIOTNG XProNS Toug atrd TTAEUpdg eEuttnpETNONG 600
TO SUVATOV TTEPICOOTEPWV XPNOTWY KABWG Kal To TIPORANPa TNG TTPoécRacng Twv
XPNOTWV O€ auTd Ta péoa. TéTolou €idoug dikTua gival Ta SOpUPOPIKA diKTUA ETTI-
KoIVWwVIWY, 0TTou BéRala évag 0opu@opog dev gival SUVATOV va aQIEPWVETAI TNV
ecuttnpétnon piag povo Ceuéng. To TpéLRANPa NG moAAammAng mpoéofBaong
(multiple access) cival éva ammd Ta oNUAvTIKOTEPA OTIG SOPUPOPIKES ETTIKOI-
VWVIEG.

MNa va yivel mo katavonTd 10 TPORANUA, ag douue Aiyo Tov TPOTTO AEITOUp-
yiag evog Sopu@opIKoU avapueTaddTn oTNV ATTAR TTEPITITWON TNG Miag TNAETTIKOI-
VWVIaKAG CeUENG.

210 oxAua 5.12.1 @aivetal pia Tétola Ceuén. Emeidn n Afyn atmd 1o dEKTN TOU
O0PUPOPIKOU AVAUETADOTN KAl N EKTTOPTIA ATTO TOV TTOUTTO TOU Eival CUVEXAG, gival
ATTAPAITATO VA YIVETAI JETATPOTTR TNG GUXVOTNTAG TNG avePXOUEVNS CeUgng o€ Jia
GAAN ouyvoTNTA, TTPOKEIPNEVOU VA XPNOIKOTIOINBE yia TNV Katepxopevn Ceugn. Av
o1 000 auTég ouxvoTNTEG ATAV iDIEG, TOTE Ba eixaue QAIVOUEVA AUTOTTAPENPBOANG
NG €£600U Tou avapeTaddTn OTNV €i00006 Tou. Apa yia KaBe euén dUo OTOBUWY
£da@oug atraitouvTal U0 OUXVOTNTEG Kal, TO ONUAVTIKOTEPO aTT OAA, £va agle-
pwUEVo O€ auTth avapeTadoTn. Auté cuuBaivel, yiati o k40e avaueTaddtng eivai
KOTAOKEUOONEVOG VA AEITOUPYEI O€ GUYKEKPI-
pévn ouxvoTtnta. Apa 1o TTooeg (elelg Ba ei-
val Tautéxpova dlaBEaiPes e€apTaTal atod To
TTOOOUG AVAUETODOTEG UETOPEPElI O EKACTOTE

dopupodpog. H apxny auth TTpaypart ioxue yia f, X

Ta TTPWTA OPUPOPIKA cuaTrpaTa. O TTPWTOg f, f>\{
EUTTOPIKOG dopupopog INTELSAT 1 xpnol- X
JoTtroioUce TNV apxn auTrh JeTa@épovTag dUo F ﬁ

avapeTadoTes. Eivar avepd Tmwg n péBodog
auTr YivETal AVTIOIKOVOUIKA, 6Tav 0 apIBuog

TWV TOUTOXPOVWYV (eUEEWV Kal dpa avVOUETa-
O0TWV AUEAVEI TNUAVTIKA.

TNV TTEPITITWON auThH N ammodekTA PEBO-
00¢ gival va xpnoiyotroinBei évag atrAdg ava-
METAdOTNG gupeiag Cwvng (TTou va AsIToupyei
o€ €va OAOKANPO (ACHO CUXVOTATWYV) O€
OUVOUOOUO HE EIBIKEG TEXVIKEG TTOU Oa £TTI-
TPETTOUV O€ OIOPOPETIKOUG XPrOTEG TNV TTPO-

Zyqpa 5.12.1 ATA} Tip6oBaon o€
dopuPopo  pe  OUO  aVAMETAOOTEG.
270 TTAPATTAVW OXAUG O TTPWTOG OVAE-
T0d0TNG Aertoupyei oTig auyvétnTeg fal/
fk1 ka1 0 deUTEPOG OTIG auxvoTNTEG fa2/
fk2 (avepxoupevn/katepxopevn  Ceuén).
3V TEPITITwoNn auth dev epappodleTal
Kapia 181aitepn TEXVIKA TTPOCROCNG OTO
B0pPUPOPO Kal 0 KABE avapeTadoTNG aPIE-
pwveTal o€ pia eugn kEBe popd.
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oBaaon aT1o dopuopikd auaTtnua. Ol
TEXVIKEG QUTEG OVOUAOVTAl TEXVIKEG
moAAanrAng mpéoPfaong kai Ba
e€eTa0TOUV OTN OUVEXEID. 2TO OXN)-

/ 5\\_ pa 5.12.2 @aivetal To oxNUATIKG dId-

N YPOUHO evog BOPUPOPIKOU CUCTAUA-

ﬁ % TOG TTOAAQTTARG TTPpOaRacng. AUo €idn

S g TTpoBANATWY TTapoucIadovTal o€ Eva

oTaBp6G 1 oTaBp6G 2 TETOI0 OUCTNHO O€ OXEON WE TNV TTOA-
il I I I AQTTAR TTPOCRACN XPNOTWV:

: ¢ H moAAaTTAr TTpdoBacn oTov ETTi-

o) @ YEIO OTABUO aTTd TOUG XPAOTEG KAl

- e H moAatAf Tpoopacn oTo do-

@ puedpo atrd OAoug Toug ETTiyEl-

oug oTaBpoug.

To mpwTto TTPORANMA AVTIMETW-
anipa’5.12.2. I'Ic’))\?\arr)\r'] 'ITp(’)O'B(E(O‘I’] ot 50pl'J(pC')pO. ZeTAl PE TIG YVWOTEG TEXVIKEG TTO-
et T oS XIS 00 RN Nt Tou egeTdoTia_oTny
gival TTAEov o€ Béon va eEuTpeTioel TiepioadTepeg  TTPONYOUUEVN TTapAypago. To deuTe-
amo pia {evgelg Tautdxpova. po Opwg TTPORANUa eivar €10IKG OTIG

OOPUPOPIKEG ETTIKOIVWVIEG KAl QVTI-

METWTTICETAN PE TEXVIKEG TTOAATTANG TTpdoBacng. Ovoudldoupe TeEXVIKN moAAa-
mAng nmpooBaons (multiple access technique) éva €idog TTOAUTTAESOG
TWV QEPOVTWY GNUATWY OTO BOPUPOPIKO KavAAI ETTIKOIVWVIaG. TpEIg gival ol Baot-
KEG TEXVIKEG TTOAATTANG TTPOGRACNG TTOU XPNCIKOTIoI0UVTAl CAUEPQ:
® [loAAaTTAR TTpocBacn diaipeong ouxvotntag (FDMA)
e [MoAAatTAA TTpdoBacn diaipeong xpdvou (TDMA)
e [MoAAatTAA TTpdoBacn diaipeons kwdika (CDMA)

21N ouvéxela Ba e¢eTaoToUV TTEPIANTITIKA O TPEIG AUTEG TEXVIKEG TTOMAATTANG
mpdoBaong.

5.12.1 MoAAamAn lNpoofaon Aiaipsons uyvornTas
(Frequency Division Multiple Access-FDMA)

H mmoAAatTAr TrpdoBacn diaipeong ouxvotntag (FDMA) atnpideTal oTig apXEg
NG MNMoAutTtAe€iag ZuxvotnTag (BAETTe TTapdypago 5.11.2). KdBe etriyeiog oTab-
MOG EKTTEUTIEI OE Jia TTPOoKaBopPIoUEVN TTEPIOX CUXVOTATWY (Gvw Ceugn) péoa
OTO OUVOAIKG B1aBéoipo €Upog {wvng Tou dopuPOPIKOU KAVAAIOU ETTIKOIVWVIAG.
O d0puPOPIKOG avapeTadOTNG PETATPETTEI TNV KABE ouxvoTnTa Avw (eUgng oTnv
avTioToiXn ouxvotnTa KATw {eUENG Kal 0 KABe eTTiyelog oTaBudg AapBaver pévo
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TA OAMATA TTOU TOV A@OPOUV OTIG CUYKE-
KPIMEVEG TUYXVOTNTEG TTOU YVWwpICel atTo
TIpIv. 210 oXAMa 5.12.3 divetal To oXNua-
TIKO didypappa evog cuotipatog FDMA.

‘Eva mpoBAnua TTOU TTOPOUCIAdeTal
ota cuotAuata FDMA eivar o T1pétTog
EKXWPNONG Twv OIABECIHWY  KAVOAIWY
(TTEPIOXWV OUXVOTATWY) OTOUG XPAOTEG -
€TTiyEIoUG oTABUOUG.

H ekxwpnon auTtr Ytropei va eivai gite
OTaTIKN €iTe duvapikh. OvopaleTal ora-
TIKR EKXWPNoN €keivo To €idog didBeong
TNAETTIKOIVWVIAKWY KAVOAIWY, OTO OTTOI0

1/ 9/ /3

A
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111

Eupog Zwvng
QavepXOuEVNG Cedgng
1a

f

20

f

Eupog Zwvng
Karepxouevng Leléng

3a

TO KAOe KaAvAAl XPnOIKOTIOoIEITAl POVIUA
atmmd KATTOIOV CUYKEKPIUEVO xpnrotn. H
OTOTIKA €KXWPENOn XPnOoIJoTIoIEiTal Ou-
VABWG 0¢ TNAETTIKOIVWVIOKG OUCTHHATA
uywnAng ¢ntnong, o€ cucTthpara dnAadr] éTou OAoI 01 XProTEG TTAPOUCIAdouV
UWNAR TNAETTIKOIVWVIAKK dpaoTnpIoTnTA.

AvTiBeTa, o€ ouoTAPATA TTEPIOPIOUEVNG CTNONG TTPOTIUATAI N SUVAIKK EKXW-
pnon. Q¢ duvapIKn kXwpnon opifeTal avTioTolxa To €idog ekeivo didBeong -
AETTIKOIVWVIOKWY KAVOAIWY, GTO OTTOI0 TO KABE KavAaAl ekxwpeiTal o€ KATToI0 XpN-
oTn pOvVo Katd Tn SIGPKEIA TNG ETTIKOIVWVIAKNG CeUENG OTNnV oTroia PETEXEL. AV Kal
TA OUCTHAPOTA OUVANIKAG EKXWPENONG UTTOPOUV va €EUTTNPETOUV TTEPICTOTEPOUG
XPrOTEG Kal va KAVouv KAAUTEPN xprion Tou diabéaiuou eUpoug {wvng Tou dopu-
QOpPIKOU OUCTAUATOG, aTTaitouV 1Mo oUVOETa KUKAWPOTO OTOUG ETTiYEIOUG OTAB-
poug, ol otroiol TTAéov Ba TTPETTEl va €xouv Tn duvaTdTnTa va Asitoupyouv o€ 6Aa
Ta d100£01ua KavAAIa Kal OX1 OTTAWG O€ éva TTPOKABOPIoUEVO KaVAAI ETTIKOIVWVIAG.

O1wg ka1 oTnV TTEPITTITWON TNG TTOAUTTAEEIOG ouXVOTNTAG, £TOI KOI OTA GUQOTH-
paTta FDMA éva onuavTik® PEIOVEKTNUA €ival N avaykaidTnTa UTTapéng £TTapKoUg
OlaXWPICHOU OTO TTEdIO TNG CUXVOTATAG TWV UTTAPXOVTWYV KAVAAIWY ETTIKOIVWVIAG,
WOTE VA PNV UTTapxouv TTapeUBoAEG atrd To éva kKavaAl ato GAAo (@aivopevo dia-
Qwviag). To yeyovdg autd odnyei otn pn BEATIOTN Xprion Tou diaBéoipyou eaoua-
TOG OUXVOTHTWV VOGS BOPUPOPIKOU GUCTAUATOG.

Zynpa 5.12.3 MoANaTTAA TTpdoBacn pe diaipe-
an Zuxvorntag (FDMA).

5.12.2 rMMoAdawAn lNMpoofaon us Aiaipeon Xpovouv
(Time Division Multiple Access-TDMA)

210 guoThpaTta TTOAAATTARG TTpdofaong diaipeong xpovou (TDMA) oe kdbe
eTTivelo oTaBud ekxwpeital éva TTPoKaBOPICUEVO XPOVIKO dIGOTNUA, KATA TO
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M

1?

Zyfqpa 5.12.4 NolatAr MpdoBaon Aldipeong

Xpoévou (TDMA).

IMoAdamAnq MpooPaon

Alaipeons Kobika
(Code Division Multiple
Access-CDMA)

Mpokerral yia Tnv Mo aUyxpovn Kai TTIOAAG
UTTOOXOMEVN TEXVIKA TTOAAOTTANG TTpOofa-
ong Tou dlopBwvel 6AA TA PEIOVEKTANOTA
TWV TTPonNyoUpevwY dU0 HEBBdwWV.

20UV PE TNV TEXVIKH auTh) OAoI Ol ETTi-
yeiol oTabuoi AeitoupyoUv TauTOXpOova OTnV
idla TrEpPIOKN) ouXVOTNTAG Kal ETTITTAEOV KaTO-
AapBdavouv ouvexwg XPovikd 0Ao 1o BIaBE-
Olho €UPOG JWVNG CUXVOTATWY Tou dopuPo-
pIKoU avapeTadoTn. Apa, Bev aTraiTeital ouTe
XPOVIKOG 0UTE (PACUATIKOG OIaXWPIoCHOG
TWV ONUATWY TToU aTrooTEAAOUV o1 d1dPo-
pol oTaBuoi TTPog 10 dopuPdpo. AvtiBeTa,
ot éva ouornua moAAamAng mpoéoBaong
Sraipeong kwdika (CDMA) o diaxwpIouog
Twv O1I0QOPWY QPEPOVTWY ONUATWYV YiveTal
JE TNV KATAAANAN KwAIKOTIOINGT) TOUG TTPIV
aTTd TNV ATTOCTOAN TOUG.

Eival @avepd Ta TTAEOVEKTANATA TNG PEBO-
00U QUTAG O€ axEan Pe TIg dUo TTponyoUpeE-
veg. ‘Eva oUotnua CDMA ekpeTaAAeUeTal Ka-
NUTepa 1O BI0BETIUO PAopa, VW) OV ATTAITET
Kal XPOVIKO GUVTOVIOUO TwV XPNOTWV TOU.
EmmAéov, Ta afipata CDMA trapouaidlouv
augnuévn avioxn OTIG TTaPEPPBOAEG Kal deV
gival eUKoAa avixveuoiua.

KEDAAAIO 5

oTT0i0 0 OTaBUOG CuvdéeTal e TO OO-
PUPOPO Kal Apa PTTOPEI va EKTTEUWYE! TA
onuartd Tou.

Apa 1o cuoTthuata TDMA akoAou-
Bouv Tn Pacikf apxn TNG TTOAUTTAEEiag
Xpovou. To oxnuatikd didypaupa evog
dopugopikou cuoTtruatog TDMA dive-
Tal oTO OXNua 5.12.4.

21n didpkela Tou KABe Xpovikou Tra-
paBupou o £TTiyEIOG OTABPOS OTOV OTTOI0
EXEl EKXWPNOEi KAvel aTTOKAEIOTIKA XPH-
on Tou OO0pPUPOPIKOU AVAPETAdOTN, O
OTTOIOG KAl ETTAVEKTTEUTTEI TA CHPATA TOU
TTPOG TOV £TTiYEIO TTPOOPICHS TOoug. Apa,
TO KABe @épov onua XpnolyoTTolEi ou-
OI00TIKA TNV id1a ouxvOeTNTA EKTTOUTTAG.
Aedopévou Suwg OT TNV KABE Xpovi-
KA OTIYUA EKTTEUTTETAI HOVO £va QEPOV
onua, dev uttdpyxouv TTpoRAAUATa TTO-
PEMPBOAWYV METAEU TWV ONUATWV TWV
ETTIVEIWV OTABUWV.

MNa tov mapamdvw Adyo, Ot €va
ouoTtnua TDMA BaoikA atraitnon ivai
6ol ol gTTiyelol oTaBuoi va gival atroAu-
TA QUYXPOVIOHEVOI JETAEU TOUG, WOTE
va pnv uttdpxel mOavoeTnTa EKTTOUTING
Kdtroiou dAAou CAPATOG TNV Wwpa TToU
£Eva QEpov BPIoKETAI OTO KAVAAI ETTIKOI-
vwviag. Kal €dw, 0TTwg Kal otnv KAa-
oIk TTOAUTTAEEia xpdvou, oTov KGBE
ETTIVEIO OTABUO EKXWpPEITAI £Eva XPOVIKO
TapdBupo (time slot) oTo omoio ekTTé-
MTTEL, VW TO GUVOAO TWV XPOVIKWYV aU-
TWV TTapaBupwv oxnuaricel éva TDMA
TAaicio (frame). To k&Be TTAaicIo €xel
TEPIOdO TNG TAENG TWV PEPIKWY MSEC
(yia TTapadelyua 2 msec yia Tov dopu-
@opo INTELSAT V).

Ta BaocikdTEPa TTAEOVEKTAUATA TWV
ouotnudtwy TDMA évavti twv FDMA
eival Ta akéAouBa:
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OAog o TnAeTKOIVWVIOKOS €EOTTAIONOG A€IToupyei oTnv idla cuyvoTnTa,

ME aTTOTEAECUA EUKOAIO TNV KATAOKEUN KOl ATTAGTNTA OTIG dIAdIKACIEG.

Aedopévou OTI KABE XPOVIKN CTIYUN HOVO £va pEépov arua BpiokeTal 0TO Kavd-

Al ETTIKOIVWVIAG aTToQEUyoVTal QAIVOPEVA TTAPEUBOAWY Kal Sla@wviag.

Eival duvaTti n xprion WyneIoKwy TEXVIKWY KwAIKOTToINONG Kal a1rodrikeuong

ME OAQ TO TTAEOVEKTHATA TTOU QUTO TIPOCPEPEI.

To BaoIKO PEIOVEKTNHA TwY cuaTnuaTwy TDMA gival o1 au§nuéveg aTraITioelg
YO GUYXPOVIOHS Kal N auénuévn TTOAUTTAOKOTNTA TWV AVTIOTOIXWV KUKAWUATWY
OTOUG £TTiYEIOUG OTABPOUG. H avaTTTuEn OPWG TV WNPIAKWY KUKAWPATWY TEIVEI
vVa JEIWOEI TV TTOAUTTAOKOTNTA QUTH.

EPOTHXEIX 50Y KEDAAAIOY

. 2TV ayyAiki yAwooa, n meavotn-
Ta €UQAviong Tou ypduuatog E eivai
0,105 kai Tou dilooTAparog eivar 0,2.
Moia n ToodTNTa TTANPOYOpPIaG KaBe-
vOG atd auTd Ta U0 CUPPBOAQ;

. Moieg o1 BaoikéG SOUIKEG HOVADESG EVOG
TNAETIKOIVWVIOKOU cuaThuaTtog; Na
TIg TTEpypdyete. Ti givar B0puBog Kai
TI XWPNTIKOTNTA KAVOAIOU £VOG TNAETTI-
KOIVWVIOKOU CUGTANATOG;

. YTTOAOYIOTE TN XWENTIKOTNTA KAVAAIOU
€VOG OUOTANOTOG e €Upog dwvng 100
kHz ka1 Adyo SNR=9.

8.

‘Eva yneiako payvntéewvo deiyua-
TOANTITE TO ApIOTEPS KAl BECIO CAUA
opihiag 40.000 @opég TO dEUTEPO-
AeTrTo. Ze KABe deiypa emPBANETI
KBavTion 16 bits. MNéceg oeNideg Kel-
Mévou pTropolv va atrobnkeubolv
og pia Ynelok Koo£Ta JIAPKEIAG
U0 wpwyv, oTav KABe oeAida avép-
xetal o€ 2 kbytes;

Ti ovopdloupe KwdIKOTTOINCN KOl
TT010 BACIKA €i0N KwdIKOTToinang o1-
akpivoupe; Mola n diagopoTroinon
METagu Toug;

. [oiol o1 Abyol YETATPOTTAG TWV avaAo- 10. :g?g;”{g ?nggéggiafé(;ggguiﬁ
YIKWV onudatwy o€ ynolakd; Na repl- Sikag TG Avagépate 560 TTOAD
ypaweTe TIG peBOOOUG BIaPOPPWaONG VLOTOU Kd,)ﬁlKE TV
TAAUV. Y S ¢ Tnyne.

) i 11. TNa moloug Adyoug gival amrapaitnT

- Na TTEPIYPAYETE TA Bripara Tng Tao- n KwalKOTgTOI'I’]YOI’] gKO(VO()\lOL’J' pAvarc]pér]
KWBIKAG BIAHGPPLIONG. paTe évav KWOIKa KavaAioU Kal £&n-

. Na egnynoere Tnv avaykaidtnta NG yNoTE TN XPRON TOu.
kBavriong kai Mg kwaikorroinong. 12. T eivar diaudpewaon kai Tou Xpn-

. 'Evag kwdikag Twv 5 bits 1é60eg 0T1G6-
MEG avaloyikoU OAUOTOG 0ag ETTITPE-
TTEI VO KWOIKOTTOINOETE;

aiyotroigital; Ti ovopddoupe @Eépov
orjua Kai T gApa TTAnpogopiag; Ava-
@épare Ta Bacikd €idn dlapdpPewaong
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13.

14.

15.

16.

AVOAOYIKWYV KAl YNPIaKWV onUaTwv.

Ti ovopdloupe ouvteAeoThy dlaudp-
®WonG Kal TI Avw Kal KATw TTAEUpI-
KA wvn; Molo eival To eUpog dwvng
evog AM ocApatog; YTroAoyioTe TO
€Upog fwvng evog AM oruarog, otav
TO Ofua TTANPOPOpPIag €ixe cuxvoTn-
1Ta 8 kHz. Zxedidote 10 QOACGUATIKO
TTEPIEXOUEVO TOU GAPATOG auTOU.

Ti ovopdloupe deiktn dlapdpewWong
otnv FM diapopewon; Mwg uttoho-
yi¢eTal TTpakTIKG TO €0POG {WvNG £VOG
FM onfuarog;

Moio cival 10 pelovékTnua Twv FM
onpatwy; YtoAoyioTte 10 €0pog {W-
vng evog FM onuartog étav 1o ofua
TANpoopiag £xel ouxvoTnta 8 kHz.
>xe0IA0TE TO PATHATIKO TTEPIEXOUEVO
TOU GAPATOG AUTOU.

‘EoTtw éva oAupa TAnpogopiag ou-

xvotntag 4 kHz. To orpa diapopPpw-

17.

18.

19.

KEDAAAIO 5

VETAI ApXIKA KaTA TTAGTOG Kal To id1o
onua SIOUOPPUIVETAI OTN CUVEXEIQ
KaTG ouxvotnTa. YT1oloyioTe 6Aa Ta
Baoikd peyéBn 1600 TOU TTPOKUTITO-
vio¢ AM orjparog 600 Kal ToU avTi-
oToixou FM onpartog. MNola 1a TAgo-
VEKTAPATA KAl TA JEIOVEKTAPATA TWV
OU0 PeBOdWYV dlapdpPwWang;

Ti ovopddoupe TOXUTNTA OIANOPPW-
ong; MNwg opideTal 10 €Upog {wvng
otnv FSK diaudépewaon;

Ti ovopdloupe TTOAUTTAEIO Kal TToIO
n avaykaidtnta xprong tng; Avagpé-
paTe Ta OUO BaACIKAG €idn TTOAUTTAES-
OG Kal Ta XapOKTNPIOTIKA TOUG.

Ti gival n TTOAAaTTAR TTPdoRacn Kal
TToIEG O BACIKEG EBODOI TTOAAQTTANG
TpdoBacng Tou  XPnoIKoTToloUvTal
onpepa;



KepdAaio

Teppatikég

Biatdateig

270 KEQAAQIO auTO TTAPOUCIAZOVTAl O TEPUATIKEG OUOKEUEG KAl avapEéPOVTal
MOVO TO XAPOKTNPIOTIKA TTOU £XOUV OXEGN ME TIG ETTIKOIVWVIEG.

6.1 TO THAEOONO

H tnAepwvikry ocuokeur (TTapakdtw 6Ba
avapeépeTal amAd oav TNAEQWVO) ETTITPETTE
™ petaBifaon TG ouiAiag avapeoca age dUo
N TTEPICOOTEPOUG AvBPWTTOUG (CUVOPOUNTEG)
o¢ MeydAn atrdéoTacn PE TN Xpnolgotroinon )

ToU KATEAMNAOU TNAEQWVIKOU BIkTUoU. Tia va 2ATIPE- 6:11T0 TASguvo ouvdeeral pe
TO KEVTPO PE KAAWDIO TTOU TTEPIEXEI OUO

TTPAYUATOTIOINGET QUTH N ETTIKOIVWVIA PETAEU  gywyoic.

TWV CUVOPOUNTWY, TTPETTEI TO TNAEQWVO va

ouvdEeDEi Pe TO TNAEQPWVIKO KEVTPO PECW €vOg dioUpuaTou kKaAwdiou. To {euyog

TWV U0 AUTWV AYWYWV PETOPEPEI TO NAEKTPIKA ONUATa OMIAIOG aTTd KAl TTPOG

TO KEVTPO. TauTdxpova TPoPOodOTEI TNV TNAEQWVIKI CUOKEUR UE TAV ATTAPAITNTN

NAEKTPIKN EVEPYEIQA.

O oKoTT6g TNG TNAEQWVIKAG OUCKEUNAG BeV gival n TTIOTA avaTtrapaywyr] TG ew-
VG, AAAG N €TTITUXAG KAl KATGANTTTH HETAd0ON TNG OMIAIaG. MNa va yivel KaTaANTIT
n oMIAia evog avBpwTTou, £xel TTapaTnENBEi OTI ApKEi PIa TTEPIOX CUXVOTHTWY
TTou apyiCel atod Ta 300 Hz kai teAeiwvel ota 3400 Hz. H repioxn autn BpiokeTal
OTO YECOV TTEPITTOU TOU KATW®AIOU aKouoTATNTAG KAl YUPW aTTO TN PEYIOTN EUal-
oOnoia 1ou eival TTepitou 2 kHz. H mapartrévw trepioxry CuxvoTATWY ovoudZeTal
Kal OiauAog ) kavaAr ouidiag kai €xel e0pog 3100 Hz (3400 Hz-300 Hz). To ofua

TNAEQWVIKO
KEVTPO

STE
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OMIAiag OciypaToAnTrTeiTal ye pubud 8000

24 Kaumoin axousTikos karweho SeiyuaTa ava SeUTEPOAETITO Kal KABE Beiy-
3 Ma €xel avéAuon 8 bit. ‘ETol TTPOKUTITEI £va
3 Hxoi Trou akolyovral Wnoelakd oAua pe pubud 8-8000 bit/s = 64
E kbit/s. O Tmapammdvw pubudg xpnoIPoTTOIEi-
= ) TaI 00 Jovada PETPNONG TNG XWPENTIKOTNTOG
R Zuxvétnta , , , , ,

- oy e —E— €VOG péoou petddoong. MNa mapdadelypa éva

KAAWDIO PE XwpnTIKOTNTA 32 KAvOoAIWY on-
Zyfjpa 6.1.2 £T0 diaypapua Katw@AioU aivel 32"64 kbit/s = 2’04{3 Mbit/s. .
AKOUGTATNTAG N YPAUUOCKIAGUEVN TIEPIOXA Ma Adyoug OIKOVOUIKOUG Kal TEXVIKOUG TO
Beixvel Toug fixoug Tou avTiAapBaveral 10 K3Bg KAAWBIO TTOU EEKIVA ATTO TO THAEQPWVIKO
avBpwvo auTi. H kAipaka oTIG ouyxvoTn- p . . . . .
T1€G Oev gival ypaupikry. To avBpwTTivo auTi KEVTpO §£V 'ITEpI:EXEI Hovo E’VG KGV(’}N Op’I)\I
pTopei va akoUoel Axoug pe ouyvétnreg 4G (OUVARBwWG Celyog aywywv) yia éva Jovo
amo6 20 Hz péxp 20.000 Hz (1§ 20kHz). H  guvdpopnTr, AAAG TTEPIEXEI Eva HEYAAO apIB-
TIAPATIGVW TIEPIOXI OUXVOTATWY (1 QAOHQ) 115 Zeyytv Kol PTAVEL OE PIC TIEPIOKT, GTTOU
ovopddeTal aKouoTIKG GAca. ) ) ) i

ekei dlakAadileTal oe KABe cuvdpounTh.

Zynpa 6.1.3 Ta e§apTAHATA TOU HIKPOTNAEPUWVOU.

A. AKOUGTIKO 1: OKOUOTIK) KAWa (TEAIKF) HOP®Pr)) OTN CUVEXEID Ta PEPN OTTO TO OTToia ATTOTEAEITQN 2:
TINVvio nAekTpopayvATn, 3: HETOANIKN pepBpdvn, 4: yayvATng, 5: KaAupua, 6:TTAACTIKO KdAupua. Otav
a1d 10 TIMVio TrEpvAa peTaBaAAdpevo pelpa, TOTE yiveTal NAEKTPOUAYVATNG Kal TTPOKAAEi GAAOTE aoBE-
vEaTePn Kal GAAOTE 10XUPOTEPN €AEN OTN pePPBpPavn. H peuBpdvn pe Tn ogipd TnG apxidel va TTAAAETal
0TO PUBPO Tou pelpaTog. KaBwg TTAAAETaI, avayKAZel TOV AEPA TTOU €ival TTPOOTA TNG VA TTAAAETAI KOl
QUTOG Kal £Ta1 va aKoUyeTal Eavd o apyIKOg AXOG.

B. MIKp&@wVO, 7: NAEKTPIKEG ETTOPEG, 8: (KOKKOI) GvBpaka, 9: dlaxwpIoTKS didgpayua, 10: yepppavn,
11: TpoaTaTEUTIKO TTAEYHA, 12: SakTUAIDI ouyKpdTnang, 13: TTAAaTIKG KdAuppa. To pIKpoPwvo avBpaka
Bacicetal oTnv 1816TNTA TOU AvBpaKa va PETARAAAEI TNV NAEKTPIKN) avTIOTAoH Tou, éTav PETARAAAETAI N
TTiEoN TTOU ACKEITaI 0TN PAda Tou. H WUIK avTioTaon ToU PIKPO@WYOU AGYW TWV ATEAWYV ETTAGWY TwV
wnypatwy gival repitrou 200 Q. H petaBAnTr Trieon oTn péda Twv wnyudtwy avepaka, e§aitiag Tng opi-
Niag, pyetadAAel avaAoya Tnv avtiotaon Toug atmd 100 Q £wg 300 Q, pe atroTéAeoua To NAEKTPIKS peUua
TO OTTOI0 TTEPVA OTTO TO HIKPOPWVO Va PETORBAAAETAI KOl AUTO CUVEXWG, avAAOya PE Ta NXNTIKA KUpaTa.
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Ta xaAwdia auTd Tou EKIVOUV amd To KEVTPO Kal KaraAnyouv
OTOUG CUVOPOHNTES ATTOTEAOUV TO OUVSPOUNTIKOG SikTuo. To TuAuaA
TOU OIKTUOU aTTO TO GUVOPOUNTIKO KEVTPO PEXPI KAI TN OUCKEUR TOU XPAOTN OVO-
padetal kar auvopounTikos Bpdxos (Subscriber Loop).

To TNAé@wvo aTtroTeAgiTal atrd TNV KUPIO CUCKEUR Kal TO PMIKPOTNAEQwvo. H
KUPIO OUOKEUN TTEPIEXEI TO NAEKTPIKO KAl NAEKTPOVIKO PEPOG, EVW TO MIKPOTN-
AEQWVO TTEPIEXEI TO PIKPOPWVO KAl TO OKOUCTIKO. TO PIKPOQWVO PETATPETTEI TA
NXNTIKA KUpata TnG ouIAiag ag avaloyeg PHETABOAEG TOU NAEKTPIKOU peUPATOG.
To akouaTIKO KAVEl TNV avTiBeTn PETATPOTIH. MeTaTPETTEN TIG HETABOAEG TOU PEU-
MaTOG 0€ NXNTIKA KUJATA.

2TIG OUYXPOVEG TNAEQPWVIKEG GUOKEUEG TO PIKPOPWVO £ival OUuVABWG TTUKVWTI-
KO JE PIKPOTEPES DIACTAOEIG, HIKPOTEPO BAPOG KA XAUNAGTEPO KOOTOG.

6.1.1 Emidoyn

O1 1pdTT0I EMAOYAG HIAg TNAEPWVIKNAG CUCKEUNG gival ol €ENG:

¢ 0 0ioKOG TOU BEKABIKOU KWAIKA Kal

* 0 KWOIKAG TWV BITTAWV CUXVOTATWY A TOVWV.

Me tn ponBeia Tou diokou i Tou TTANKTPOAoyiou axnuartietal o apiBudg Tou
ouvdpounTr) TTou TTPOKeITal va KAnBei. O diokog Aoy UTTAPXEl OTIG TTAAQIO-
TEPEG OUOKEUEG KAl TTEPIEXEI Eva DIAKOTITN TTOU QVOIYEl KAl KAEIVEI TIG ETTAPES TOU
T60EC POPEG OOEG AVTIOTOIXOUV OTO WN®io TTou £xel eTTIAEyEl. Me auTd Tov TPOTTO
METATPETTETAI KABE WN@io o€ P TTAAPOCOEIPA.

210 oxAua 6.1.4 aiveral pia TTAAPOCEIPG TTOU AVTIOTOIXEI 0TO «53». AUTOi OI
TTaApOi KaBodNYyoUV TO TNAEPWVIKO KEVTPO VA TTPAYUOTOTTIOINOEI TN OUVOEDN. 2NV
€mAOy ME TTANKTPOAOYIO avTi yIa TTAAJOOEIPEG TO TNAEPWVO EKTTEPTTEI KATAAAN-
Aoug Axoug (TGVouG | GUXVOTNTEG).

H TnAepwviki cuokeun pe TTANKTPOASGYIO TrepIAauBdvel dUo TaAavVTWTEG, Ol
oTtroiol g KatdAANAn ouvdeopoloyia dnuIoupyouv 8 dIAPOPETIKEG AOKOUOTIKEG TU-
XVOTNTEG OTNV KEVTPIKA TTEPIOXN TOU PATUATOG OMIAIOG.

O1 TalavTwTég XwpilovTal o€ 600 ouddeg, A kai B. H TpwTtn opdda xapaktnpi-
Ce1 TIG o€Ipég Tou TTANKTPOAOyiou Kai n deuTepn TG 0TAAEG. KaBe wneoio kabopileTal
atro TIG U0 CUXVOTNTEG TNG YPAMMAG Kal TNG OTAANG.

MédovTag éva TTAAKTPO ETTIAEYOVTAl AQUTOUATA Of TAAAVTWTEG ) TO KUKAWUA-
TA TTOU AVTIOTOIXOUV OTIG dUO OUXVOTN-

TEG TOU TTARKTPOU. H ££080¢ autwyv Twv

KUKAWPATWY (TAAQVTWTWV) 0dnyeital oTn | L1 L1

OUVOPOMNTIKI YPAWHNA KAl OTO GKOUGTIKO

yia EWIBEBGI'OJOI’]. Zynpa. 6.1.4 MaAyooeipd TTOU QVTIOTOIXEI OTO
ATIO TN CUVOPOMNTIKN YPOUUN (CEUYOG  «53».
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oorHz—pp G2 ABCH DEF
AT AT A
GHI JKL MNO
770Hz —pp» 4 5 6
AT AT A
PRS TUV WXY
852Hz —p» 7 8 9
AT SR
J OPEN
941Hz —p» 0 #
1209 Hz J Xpnaoiyotoigital
o€ GAAEG
1336 Hz AerToupyieg
1477 Hz
1633 Hz

Zyfpa. 6.1.5 O1 GuVBUAOHOI CUXVOTHTWY VIOl TN pE-
TAS00N TWV YNPiwVv O GUOKEUEG PE TTANKTPOASYIO.
To TTAAKTPO «6» TTX. AVTIOTOIXEI OTIG ouXVOTNTEG 770

Hz ka1 1477 Hz.

3TNV TIEPITITWON TTOU £va TNAEPWVIKO KEVTPO
gival véag TexvoAoyiog (wn@iakd), uttdpxelr du-
vaTéTNTa ETTIKOIVWVIAG OUVOPOUNTH - KEVTPOU UE
Wynolakn pop®ry o€ 6An Tn diadpopr. Av 6Aa Ta
KEVTPa TOU BIKTUOU gival wn@iokd, ouvepyddlovTal
METAEU TOUg Kail €xouv TTOAAEG duvaTdTnTeg. MNa 1o
Aéyo auté Ta TTaAaIdTEPA AVOAOYIKA KEVTPO Qva-
BaBpifovtal oTadIakE O WNPIAKA.

H TnAepwviki OUuOKeur] TTOU OUVOEETAI OTO
GKPO pIOaG YN@IOKAG TIAPOXNG (TT.X. ypappr ISDN)
€ival o oUvOEeTn até auUTA TTOU TTEPIYPAPNKE TTa-
patavw. Mepiéxel Ta KATGAANAG KUKAWUATA TTOU
OéxovTal Kal OTEAVOUV Wwn@lakd onfua. lMepiExel
€TTIONG KAl TOUG OTTAPAITNTOUG UETATPOTIEIG )
Wnoiakd ae avaloyikd kal B) avaAoyikd o€ wnol-
aKk6. H ouokeun auth Aéyetal wn@ioko TNAEPWVO
(digital telephone) kai éxel duvaTdTnTa Va ouvoE-
€TAI PE UTTOAOYIOTH K PE IBIWTIKG KévTpa (PBX).

KEDAAAIO 6

aywywv) ol U0 ouxvotnTeG QTa-
VOUV OTO TNAEQWVIKO KEVTPO. EKei
avayvwpiletal 10 KAOe €IAeyOE-
VO ynio kai, JOAIG oAokAnpwOEi o
apIBuog KARong, Ta KAtdAAnAa Ku-
KAWwpaTa Ba EeKIviioouv TNV aTToKa-
TAoTOON TNG AITOUPEVNG CUVOEDNG.

Me Tn uéBodo petaddoang dITTAWY
OKOUOTIKWY CUXVOTATWY (TOVWV)
ETTITUYXAVETAI TTIO Ypryopn METaRi-
Baon Tou apiBuol kKAAong atrd TO
ouvdpOouNTH OTO KEVTPO, O OXEON
ME TN XPRON TTAAUOCEIPWV.

H xprion dUo cuyvoTATWY auga-
VEI TNV a&I0TTIOTIa KAl TNV ao@dAsia
NG OWOTAG €mAOYNG. AGYW Twv
000 CUXVOTATWY ) TOVWV gival yvw-
o1 wg Dual Tone Multi Frequency
(DTMF).

O1 ouoKeuég pE TTANKTPOAGYIO
£€xouv ouvABwg Tn duvardtnta va
puBuioTolv, woTe va KAvouv Tnv
emAoyn Yneiwv &ite pe TdVOUG, EiTe
ME TTOAPOOCEIPEG KAl €TOI va UTTO-
pouv va ouvepydalovTal Pe KEVTPA
TTaAaidTEPNG TEXVOAOYiag. H  Ael-
Toupyia Toug avtioToixa Aéyetal To-
vIKA i TTaApikr (Tone / Pulse).

NAGyw NG peydAng avdykng yia
peTtddoon Kelgévou Kal  €IkOvag,
UTTAPXOUV Kal GAAEG OUOKEUEG Ol
OTTOiEG XPNOIYOTIOIOUV TO TNAEQW-
VIKG ouvdpounTikG BikTuo. Mepikég
atré auTég eivai:

a) n yvwoTr TNAEOPOIOTUTTIKY) OUOKEUN (TEAEPAE - telefax),
B) 10 eikovoTnAépwvo (videophone, videotex),

Y) 1O TEpUOTIKO TEAEE Kal
8) o diaTTodiayopPwTAS (Modem).
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6.2 PAAIOODQONO hpa opihiag
Alapoppwpévo
ofua
Ta nAekTpopayvnTikd KUPOTO K- 'pr|r||r”””|*p.r|_r|fr Irlrlr'[ '|P|rpl Ml
TTEPTTOVTAI OTNV ATUOC®AIPA ATTO TNV TOUTITm g1 ||| QTR ]
KEPaia eKTTOUTTAG TOU PAdIOPWVIKOU ®épov oria

TouTToU. Ta NAEKTPOUAYVNTIKA  KU-

Mara, TTou XpnoipoTroiolvTal yia TV Zynpa 6.2.1 AlaBiBacn nAekTpIKoU peluaATOG TN-
EKTTOMTTH EIKOVAG, NXOU, GWVAG N O&-  Aepwvikric opiAiag TTavw o€ peUPa UWNARS GUXVO-
dopévwy, ouvnBiletal va ovopddovTtal  ™TAS (9épov orua).

padiokuuara (radio waves). Autd Ta

KUpaTa petadidovral o€ peydAeg atmooTaoelg. H kepaia Tou padio@uwvou Ta Aap-
Bavel kai TTapdyel Eva acgBeveG NAEKTPIKO peUa, OJOIO hE auTd TTou dnpiolpynae
Ta KUPATa oTov TTOPTTO. Ta KUKAWMATA TTOU aKOAOUBoUV TNV Kepaia PEXPI Kal TO
peyaewvo ovoudldovtal padiopwvo.

To padio@PWVOo EMOHEVWG Eival HIO TEPHATIK) CUCKEUR €VOG BiI-
KTUOU EUPUEKITOUTTIAG, N oTroia AauBavel NAEKTPOHAYVNTIKA KUHOTA
OE OUYKEKPIPEVEGS TIEPIOXES TUXVOTATWYV ({WVEG) TOU (PATHATOG.

Ovopdadetal kal padiopwVvIKOS OEKTNS ) atTAG OEKTNG Kal N AEIToupyia Tou gival:

a) va emAéyel kal va diayxwpilel éva €mBuuntd padio@wvikd CrPa atod Ta
TTOAAG TTOU AauBdvovTal atrd TNV Kepaia Tou Kal

B) va dlaywpilel Kal va avadeIkvUEl TO OKOUOTIKO ORUa XapnARG ouxvoTnTag,
atrd 10 UPNARG ouxvoeTNTag (PEPOV CHUA).

H avakTnon Tou akouoTIKOU GHNaTOG OVOUAZeTal armodiaudppwaon i ewpacn
Kal gival pia diadikaoia akpiBwg avTioTpo®n atrd Tn dIaudp@waon TToU YiveTal GTO
PAdIOPWVIKO TTOUTTO.

O 1pbTTOC PE TOV OTT0I0 dlaxwpEICETal N TTANPOYOpPIa TOU AKOUCTIKOU A dlapop-
QOUVTOG OAUATOG aTTd TO PEPOV KUMA £EaPTATAI ATTO TO €i00G TNG dIANOPPWONG
TTOU XPNOIYOTIOINONKE aTov TTOUTTd. H atrodiapdppwon evog orfjuaTtog dlapop-
QPwpévou KaTd TTAGTOG €ival TTI0 aTTAf) 0€ OX£0N HYE TNV ATTOdIAPOPPWON VOGS
OMATOG BIAUOPPWHEVOU KATA GUXVOTNTA.

2TV TrEPIypa®n Tng AEIroupyiag Tou padio@wvou, XPNOILOTIoOIoUVTal PEPIKA
KUKAWMOTO Ta OTTOIa TTAPOKATW avagépovTal ws BadOuideg.

O1 TpwTo! PadIOPWVIKOI OEKTEG PE AUXVIEG EiXaV WG KUPIOTEPA EAATTWHATA:

a) uikpr evaioBnaia, 81611 dev ATAV IKAVOi va Aaudvouv padio@wvikd oruara
MIKPNG évTaong Kai

B) pikpn eTAOYIKA IKAVOTNTA, &16TI deV ATAV duVATOG 0 dlaxwpIouog dUo padi-
OQWVIKWYV ONUATWY, TWV OTTOIWY Ol TUXVOTNTEG MTAV YEITOVIKEG.
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6.2.1 STEPEOPWVIKA EKTTOUTIH

Méxpl 10 1961 o1 padIOPWVIKEG EKTTOUTTEG E€ixav PHOVOQWVIKS XapakTtrhpa. H
oTEPEOPWVIKN F.M. ekTTOUTTH €ival éva ocUoTnua SIopGPPWOoNG TO OTTOIO ETTITPETTEI
TNV ammooToAR emmiTTAéov TTANpogopiag oto dékTn. O TeAeuTaiog ptropei €101 va
avaTTapaydayel TO ApXIKO OTEPEOPWVIKO Orua. Katd Tn OTEPEOPWVIKH EKTTOUTTH
ammooTéEAAETal TO dBpoigua Twv onuaTtwy (L + R), TTou guAAéyovTal atrd duo -
vég, Tnv apioTepn (Left) kai T de€id (Right) 6TTwg emmiong kai n diagopd Toug
(L - R). O povoewvikog 0¢kTnG AapBavel yévo 1o aBpoioua (L + R), evw o oTe-
PEOPWVIKOG AauBdvel kal Ta duo, dBpoicua kal dla@opd Kal JETA aTTd KATAAANAN
emmeCepyaaia €Ayel TO APXIKO OTEPEOPWVIKO OHUa OTNV apxIKr Tou popen. Me tn
pEBODBO auTh eTTITUYXAVETAI avaTTapaywyn NXou uwnAAg TmoToTnTaG.

6.2.2 Ynprakoi 8EKTES

H kAaoikiy oxediaon Tou padio@wvou pE TIG avaloyikEG BaBuideg ouvTovi-
opouU, pubuIépEVOU TOTTIKOU TAAQVTWTNA!, HIKTN? KAl OTTOBIGUOPPWTH XPNGCIKOTIOI-
€iTal oTIG TNAETTIKOIVWVIES yIa TTEPIoadTEPO atrd 50 xpodvia. Ta TeAeuTaia xpovia
EUPAVIOTNKAV OTAV ayopd Ol YN@IOKOi OEKTEG.

O wneiakog 6EKTNG TTEPIEXEI TIG IOIEG APXIKES BABUIdES e TOV avaAoyIKO, dnAa-
Or TTEPIEXEI TOV GUVTOVICOUEVO EVIOXUTHR?®, TOV TOTTIKO TOAQVTWTA, TO WiKTN Kal ToV
EVIOXUTH €vOIAUEONG OUXVOTNTAG.

2Tn OUVEXEIQ TO ETTIAEYOUEVO OAUA EICEPXETAI OE £VAV UETATPOTTEN AVOAO-
yo-ynoiako (ADC) kal geTaTpETTeTal o€ Yn@lako, dnAadn o pia oeipd atrd bit.
AT1Té auTo TO OnuEio Kal HETA BIAQOPOTTOIEITAI O YNPIAKOG BEKTNG, BIOTI OTN CU-
véxela OAn n emmegepyacia Tou onuaTog (aTmodIaudpPWaOn, aTTOKWOIKOTIoINGN)
yivetal ynolakd atod €18IkA TTpoypauuaTtifépeva oAoKANpwHPEVA KUKAWUATA, TA
DSP (Digital Signal Processing).

Av 0 peTaoTPOTTENG TOTTOBETNOEI auEoWwg H }.IEVG)\I‘] GVG"ITTU&I‘] ™ms TaX,VO)\OY,IGg
PETA TOV UIKTN TIGPOAEITIOVTOG TOV EVIOXUTH TWV OAOKANPWHEVWY KUKAWHATWY EXEl
€VOIAUEONS, O WNPIOKOG SEKTNG KAVOVTAG WG ATTOTEAECOUA VA HPEIWVETAI CUVEXWG
SeiypatoAnyia oe 0An mv IF pmopei va Aa- § - 1o k4gT0g TWV DSP Kal Vo augdvouv
Baivel Tautdxpova dUo aRuata (padioPwvi- , , ,

Kolic i TAAEBTITIKAlIC STaB oL ol emdboelg Toug. O YnPIakogG OEKTNG
MTTOPEl EKTOG aTTd Wn@iakd oriuata va

1. Tomikdg radaviwrng givar n Babuida mou mapdyei éva evallaoaduevo anua ue pubui-
{ouevn ouxvornrta.

2. Mikrng givar n BaBuida mmou éxer auvBwgs OUO €10600U¢ Kail u@avilel otnv é6000 TS
éva onua ue ouxvornta ion e 1n S1aQopd Twv oNUATwV £10060U.

3. Evioxurn¢ mmou evioxUEl HOVO UId OTEVH {vn CUXVOTATWV.
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A&Ber kal avaAoyikd, onAadni autd TTou eival dlayopPwuEva KaTd TTAATOG 1] Gu-
XvoTtnTa.

6.3 THAEOPAZXH

H TnAcOpacon PTTopEi va deix Vel EIKOVES TTPOEPXOMEVEG aTTO HEYAAN ATTOCTOON.
To TnAcoTITIKO Orjua PeTABIBAZeTal ATTO TOV TNAEOTITIKO TTOUTTIO OTOV TNAEOTITIKO
OEKTN MEOW KATTOIOU QUOIKOU PECOU. To QUOIKO HECO PETABOONG PTTOPEI va gival
EVOUpPHATO (KOAWDIA) ] agUPHATO (NAEKTPOUAYVNTIKA KUUaTa aTov aépa). lNa
va dnuioupynBei To TNAEOTTTIKO OAUA GTOV TTOUTTO, TTPETTEI N EIKOVA VO UETOTPATTET
o€ NAEKTPIKA TAGN. To QUOIKO QAIVOUEVO TTOU ETTITPETTEI TN JETATPOTTA TNG EIKOVAG
O€ TAON €ival TO QWTONAEKTPIKO QAIVOUEVO.

Mia e@apuoyr) Tou QWTONAEKTPIKOU QAIVOUEVOU €ival TO QWTOKUTTApO, TO
oTT0i0 METABAAAEI TO pelpa TTOU TO dlappEel avaloya Pe TnV EvIaon TG TTPOCTTi-
TITOUCOG PWTEIVIG OKTIVOBOAICG.

‘Evag 1pOTTOG, YIa va OXNUATIOTEN pia aotrpéuaupn (Movoxpwun) €ikéva, ei-
val va avaAuBei TTpwTa ae PIKPES TTEPIOKEG. AUTO gival duvaTd, av OKETTOOTEI N
EIKOVA PE Eva AETTTO TTAEYMQ TO OTTOIO ATTOTEAEITAI ATTO TTOAU PIKPA TETPAYWVIDIA,
£T01 WOTE OTO ECWTEPIKO KABE TETPAYWVIOIOU N QWTEIVA £vTaon va gival oTabepr.
H avdAuon tng ewrteviig éviaong KaBe TeTpaywvidiou yivetal pe dIadoxIKn Kal
KaBopiopévn eEepelivnon AWV TwV TTEPIOXWYV (TETPAYwWVISiwY) aTTd TIG OTTOiEg
aTToTeAEiTal N €IKOvVa.

Ma va yiver n avatrapaywyr] TngG IKOvag TTavw o€ Pia 006vn, apKEi va XwpIoTEi
n 00évn oTIG idleg TTEPIOXES (TETPAYWVIOIO) KAl VO QWTIOTEI KABE TTEPIOKN ME TNV
avTioToIXn QWTEIVA £vTaon.

O1 TTepIopIopOi TTOU UTTAPXOUV €ival oI €€NG: a) OI TTEPIOXEG TTPETTEI va gival
QPKETA PIKPEG, WATE va Un SloKpivovTal o€ KATToIa atTéoTacn yia va £XEl n eiIkéva
peyaAn cagnveia. B) O aplBudg Twv TTEPIOXWY OEV UTTOPEI va gival 000dATTOTE
MEYAAOG, OIOTI TO NAEKTPIKO Grja TToU Ba TTPOKUTITEI ATTO i HEYAAN avdAuon &g
Ba ytropei va YeTadobEi.

Ma TN peTadoon WIog €IKOVOG ATTAITEITAI N JETAdOON TNG PWTEIVOTNTAG KGBE
TTEPIOXNG Hia TTpog yia.

Av o1 &eXwPIOTEG EIKOVEG EVOG AVTIKEIPEVOU TTOU KIVEITAI TTPORGANOVTaI Blado-
XIK& ApKETA ypriyopa n Wia HeTd TV GAAN, T0TE AOYyW TOU LETAIOORIATOC dnUIoup-
YEITQI OTOV TTAPATNENTA N EVTUTTWON TNG Kivnong, 0TTwg akpIfwg cupBaivel oTov
Kivnuatoypdgo.

Ma va BonBnBei akpIBwg To PaTI, 01 000VEG TNG TNAEOPAONG KaTaokeudlovTal
KATA TETOIO TPOTTO, WOTE TA TETPAYWVIdIA PI0G £IkOvVaAS va punv €agavidovTal apé-
OWG HPETA TO OXNUATIONS TOUG, OAAG va TTapapévouv atnv 0846vn yia éva PIKpO
XPOVIKO d1doTnUA.
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6.3.1 Mapaywyn TNALOTTIKOU OHUATOS

H TnA€oTITIKN dI1adIKaCia ITTOPEI Va EEXWPICTEN O€ TPEIG PATEIG: TNV TTApAywyh,
TN peTadoon kai TN Aqyn (avatmapaywyn). MNa va oxnuatioTei 1o onua eikévag,
TTPETTEI N QWTEIV évTaon KABe onueiou TNG €IkGVAG Kal KABE XpOVIKA OTIYN va
peTaTpatrei oTnv avaioyn 1aon. H tdon auth cival petaBaAAduevn kai ovouaderai
d1eBvwg anua Bivreo (video). To arjua Bivreo evioxUeTal Kal HETAdIOETAI EVAEPIA M)
evaUpuaTa aToug ouvopounTéG. O TNAEOTITIKOG BEKTNG TOU GUVOPOMNTH XPNTIUO-
TTOIEI TO OAPA AUTO, YIO VA avaTTapdyel TIG EIKOVEG OTnv 08ovn.

H Aqyn KivoUpevwy €IKOVWV Kal 1 JETATPOTTH) TOUG O€ TAON YiveTal PE EIBIKEG
MNXaVES (MNXAVES ANWNG - EIKOVOAATTTEG - KAPEPEG). H Baaoikr didtagn mmou xpn-
CIUOTTOIEITAI OTOUG EIKOVOAATITEG €ival N &IKOVOANTITIKA Auyvia. Me Tnv avamTugn
TNG TEXVOAOYIAG O EIKOVOANTITNG OTEPEAC KATAOTAONS XPNOIUOTIOIEITAI O€ PEYAAO
BaBuod Kupiwg OTIG POPNTES UNXAVES AQWNG, Adyw MPIKPAG KATAvAAWONG, MIKPOU
Bdapoug kal Kupiwg Adyw HIKpoU oykou. O1 unxavég AAWNG UWNnARG TToIoTNTAG
XpNolpoTtrololv wg €IKOVOANTITIKA Auxvia Tn vidicon A Tnv image - orthicon. Tio
dladopévn givai n vidicon, av KAl yia ETTAYYEAUOTIKEG XPHOEIG O€ PeyAAa OTOUVTIO
TTpoTIUATAI N image - orthicon, n otroia €xel KAAUTEPEG €TMOO0EIG. YTTAPXE! KAl N
Auxvia plumbicon pe TTOAU pikpég dlaaTdoelg. OAeg QUTEG 01 Auyvieg TTpoépxovTal
KOTOOKEUQOTIKA atrd TNV €€EAIEN TOU £IKOVOOKOTTIOU Tou ZBapUKIv, TO OTTOIO TTEPI-
YPAPETAI TTIO KATW:

To eikovookdtrio autd cival évag owAfvag pe Kevd aépa, Péoa OTov OTToio
£xouv T0TT00eTNBEI Pia TTAGKA aTTd éva AeTTTO QUAAO pikag (TTOAU KOAGG HOVWTHG)
Kal éva nAekTpovikd TupoBdoAo. Mavw otnv TTAGKa oxnuaTifeTal n €IKOva, Pe Eva
ouoTnua @akwv. H TTAdka autr, atnv TTAeUupd OTnV OoTToia axnuartifeTal n €iKo-
va, givar emKaAuPPéVn he Eva peyaho apiBuo (Tng Tagng Twv 100 ekatoppupiwy)
MIKPOOKOTTIKWY KOKKWVY atTé apyupoUxo Kaiolo. O1 PIKPOOKOTTIKOI auToi KOKKOI
oxnuatifouv éva HWodiko Kal £Xouv SIAUETPO TTEPITTOU £va XINOOTS Tou XIANIOOTO-
peTpou (1 piIkpSd=1u). ETeidn eival NAEKTPIKA PJOVWPEVOI PETAEU TOUG, XPNOIKO-

Trolo0vTal oav QWTOKUTTaPA. OTav TEQTEI

) TTAVW TOUG TO QPWG, EKTTEUTIOUV NAEKTPO-

MIKPOOKOTTIKG , , . ,

PWTOKUTTAP via Kai @opTifovTal BeTIKG Pe QopTio ava-

PAKGG . Aoyo pe To @wg TTou déxeTal To KaBéva. H

Tiow TTAEUpA TNG MIKAG gival KaAUPPévn

_ ME €va NAEKTPIKA ayWYIPO AETITO OTPWHA,

NAEKTPOVIKS oTPwa aYwyol | 10 oTToj0 aTTOTEAEN TNV £€080 TOU OAPATOS

TupopoAo nAexTpoVIKN} Séopn Bivteo. To OTPWUG QUTS CUVSEETAI PE HIa

eEWTEPIKA €TTA@PN, TOTTOBETNUEVN TTAVW

OTO €IKOVOOKOTTIO, YIO va odnynoel To
ofa €Ew atoé Tn Auyvia.

Zyfqpa 6.3.1 Apxn AeItoupyiag Tng €IKOVOAN-
TITIKAG AuxVviag.
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Ta MIKPOOKOTTIKA QWTOKUTTAPO
CUMTTEPIQPEPOVTAI KOl OQV TTUKVW-
T€G. Mia AeTTTA BEO N NAEKTpOViwy,
N OoTToia TTAPAYETAI ATTO TO NAEKTPO-
VIKG TTUpoBOAo TTou BpiokeTal Kal
autd péoa atnv idia Auyvia, ege-
peuvd (capwvel) d1ad0xXIK& OAOKAN-

To nAekTPOVIKO TTUPOBOAO TTAPAYE! Hia dETUN
NAEKTPOVIWV PE BIAUETPO PIKPOTEPN ATTO éva O¢-
Kato Tou XIANlooTéueTpou (0.1mm). OAa Ta nAe-
KTPOVIa TNG BEGUNG €xouv TNV idia TaxutnTa (idio
JETPO Kai dieubuvan). H dIAuETpOg TNG dETUNG
TIPETTEI Va gival TTOAU PIKpPr €101 WOTE, OTAV OTO-
XEUEI O€ €Va PIKPOOKOTTIKO TTUKVWTH, VA KAAUTITEI
HAVO QUTOV Kal OXI HEPOG TWV YEITOVIKWV.
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pn TNV €mM@aveia, amo TNV TAsupd
o61Tou BpiokovTal Ta QWTOKUTTAPA,
ypappn Tpog ypappn. Otav ege-
peuvnBei oAOkAnpn n eikéva, &a-
vapyi¢el Tn odpwaon TaAI atmd TNV
TPWTN Ypauur. KaBévag atrd Toug
MIKPOOKOTTIKOUG  QUTOUG  TTUKVW-
TEG €KQOPTICeTAl, O évag META TOV
dAAo, atmd TNV NAEKTPOVIKA OECUN.
g KABe ekQOPTION AVTIOTOIXEI éva
pelPa, avaAoyo JE Ta apxIK& Qop-
Tid TWV PIKPWY TTUKVWTWY Kal €TTO-
MEVWG TTPOG TN QWTEIVA évTaoh TwV
onueiwy atrd Ta otroia atroteAeital n €ikoéva. To pelua autd, agpou evioxubei
KatdAAnAa, petaBipadetal otn cuokeur AAYnG.

O €IKOVOAATTTNG OTEPEAG KATAGTAONG, TTOU XPNOIUOTIOIEITAI TEAEUTAIO O€E TTOA-
Aoug Topeig, ivar To CCD (Charge Coupled Device, didragn auleuéng @opTiou),
TO OTTOI0 ATTOTEAEITAI OTTO UIKPOOKOTTIKOUG TTUKVWTEG KATAOKEUAOUEVOUG TTAVW
o€ £va KOPPATI nuiaywyou (TTupitio, Si). H Baoikr apxn Asitoupyiag ival n geta-
TPOTTH TNG QWTEIVHG €VTOONG KABE UIKPOOKOTTIKAG TTEPIOKIG OTO avAAOYO QopTio.
To @opTio auTd ammoBnKeUETAI OTOV AVTIOTOIXO TTUKVWTH.

O oxnuatiopdg Tou CAPATOG TNG EIKOVAG YiVETAI JE THV AvAYVWOoN TOU QopTiou
Tou KAB¢ TTukvwTr. 10 CCD n avayvwaon yivetal amod tnv akpn KAbe ypauung.
To @oprTio Tou KGBe TTUKVWTH PeTaBIBaleTal diadoyikd aTo dITTAavé Tou, e Tn Bo-
NOeia KaTGAANAWY KUKAwPATWY. O1 JIKPOOKOTTIKOI TTUKVWTEG ovopdlovTal pixel
atrd 10 «OToIXEIO EIKOVAG» - picture element.

Qwg NAEkTPODIO

ogeidio TrupiTiou
(Wovwrig)

NHIOYWYOG—g

180N TéAWONG

TIEPIOXN
amoyUuvwaong

Zyfua 6.3.2 O HIKPOOKOTTIKOG TIUKVWTHG TTOU Qop-
TieTal avaAoya PE TO QWG TTOU TTPOCTTITITEl TTAVW
Tou. 'Eva CCD ptropei va €xel oTnv €TTIQAVEIG TOU
EKATOUMUPIO TETOIOUG TTUKVWTEG.

6.3.2 TnAcomrTIKOS 8EKTNS

O TNAeOTITIKAG DEKTNG, VIO va ETTIAEEEI Kal va evIOXUOEl £va OTTO TA TNAEOTITIKA
onuata mou AauBdvel n kepaia, TTEPIEXEI TA KATAAANAG KUKAWPATA. Ta KUKAWUATO
auTd gival avTioToiXa Pe TIG TTPWTES BaBUideg Tou padio@wvikoU EKTN. To TnAgo-
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TITIKO ONUa OTN CUVEXEID OdNYEITAI OTO TUAMA ATTEIKOVIONG TO OTTOI0 AVATTaPAYEI
TNV €ikéva. To TUAPA aTTelkovIong TTEPIAAPBAVEN TNV TTI0 GNUAVTIKA dIGTagN ToUu
TNAEOTITIKOU OEKTN, N oTroia ouvhBwg gival KaBodikdS owAnvag i 086vn vypwv
KpuoTdAAwv (LCD)  086vn TTAdopaTog.

21ov KaBodIkG owAfAva (Auyvia kaBodikwyv akTivwv - CRT - Cathode Ray
Tube) pia Beppaivopevn KAB0O0G exTTEPTTEI NAEKTPOVIA. Ta NAEKTPOVIA ETTITA-
XUuvovTtal atrd TNV avodo, oxnuaTtifouv d€oun Kal €0TIAOVTAl OTN UTTPOCTIVA
YUGAIVN €TTIQAvEIa Tou KaBodikoU cwAnva. H déoun mepvd oTn ouvéxela ava-
peoa og dUo Ceuyn TTAaKISiwV (£x.6.3.4). To éva {eUyog KATAKOPUPWY TTAAKI-
Oiwv artrokAivel Tn déopun &eCIa - aploTepd, evw 1o 0pIldvTIo (eUyog TTAAKISIWV
atrokAivel TN 0€oun TAVW - KATW. H déapun TEAOG KATAARYEl OTO EUTTPOG PEPOG
TNG Auxviag, OTTOU OTO ECWTEPIKO UTTAPXE!I AETTTH €TTIOTPpWON PE PBopidouceg
ouaieg. O1 oucieg auTég EKTTEUTTIOUV QWG, 6Tav BouBapdifovTal atrd Ta NAEKTPO-
via Tng déopung.

Av n nAekTpoVIKA dEouN €xEl MEYAAN £vTaon Kal oTOXEUEl € KATTOIO OnUEio
TNG 00dvng, To onueio autd Ba gival TTOAU QWTEIVO. Av n évtacon eival TTOAU pi-
KPR, To onueio Ba gival okotevd. H évraon Tng
0éoung eCapTaTal atrd TO TNAEOTITIKO Cua Tou
TTOUTTIOU. 21OV KOaB0OIKG CwARva Tou O£EKTN, N
NAEKTPOVIKA Oé0un capwvel TNy 08évn anueio
TTPOG ONUEIO Kal ypappr Tpog ypaupn. H déoun
TIPETTEI va oToxeUel oTa idla onueia Tautdxpo-
va Pe TN 0E0UN TOU TTOPTTIOU TTOU CAPWVEl TV
€iIkova. AnAadn, va apxifouv va capuwvouv Tnv
TPWTN YPAUUA KATA TNV idla akpIBwS XPOVIKN
OTIYUA Kal va @Tavouv oTo TEAOG TNG TEAEUTAIOG
Zyfjpa 6.3.3 Mepikd CCD pe apiBpé  YPOUMAG TTAVTOTE TaUTOXpova. AuTh n TauTo-

pixel révw: 1024X256, péon 1X1024 ovn Kivnon ovoudZeTal ou oVIOUOC.
Kal 512X512, kdtw 256X256. xpovn nen H C yxe Hos

P i MIPOETINH FYAAI ?
PIZOYZA ~ EMIOANEIA KAOOAIKOY.
, 000NH 'ZOAHNA'

* NAAKIAIA  TIAAKIAIA ~ ZYNAEZH ANOAQ;}:
- KATAKOPYOHZ OPIZONTIAL g 3 A
AMOKAIZHZ  ANOKAIZHZ

KAGOAOZ

ANTIZTAZH : \

OEPMANZHE MAErMA ANOAOZ
ANOAOZ
EITIAZHZ

HAEKTPONIKH AEZMH ®OOPIZOYZEZ OYZIEX

Zynqpa 6.3.4 O povoxpwHog KaBodIKOG CWARVAG.
>1a Oe€IG AsTrTOpEPEIa TNG POOPICOUTAG ETTIPAVEING.
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MNa va emTeuxBei o cuyxpovi-
OMOG, O TTOUTTOC EKTTEUTTEI Padi YE
TO TNAEOTITIKO OAMA Kal GAAa orjua-
Ta. Ta ofuaTta autd (orjuaTa ouy-
XPOVIOUOU) O TNAEOTITIKOG OEKTNG
Ta XPNOIUOTIOIET yIa VO QUYXPOVIOEI
TA KUKAWPATO TTOU KIVOUV Tn 8E0N
opICOVTIO KAl KATOKOPUPO OTOV KO-
B00diIkd cwAAva. Madli pe 10 TnAgo-
TITIKG ONUa O TTOUTTOG EKTTEUTTEI Kal
TO OMPa rxou.

6.3.3 XapaKkTnpIoTIKd
TS EIKOVAS

Ta xapakTnpIoTIKA TNG €IKOVOG
givai:

a) n moIéTNTA, N oTroia e€apTdTal
a1 Tov apIBud TWV YPAUUWY ava-
Auong Tng eikdvag. Ooo Mo PeydAog
gival o apIBuog autdg, 1600 KaAUTE-
pn gival N avatrapayouevn eikéva.

B) n avrtiBeon (kovTpAaT) Kal N
AQUTTPOTNTA KOl

Y) N YPapUIKOTNTA

O apIBUGS TWV YPAPPWY EXEI OXE-
on POVO WE TNV KATakOpu®n avaiuon
NG €IKOVAG. O1 BIAPOPES XWPES EXOUV
ul0BeTroel BIaQOPETIKO apIBud kaTa-
KOpUPnG avaAuong. Ztnv ayyAikr Tn-
Aedpaaon gival 405 ypaupég, otn NaA-
Aia XpnoigotroioUvTal dUo oUaTHUATA
avdAluong: éva pe 455 ypappég Kal
éva, upnAng avdiuong, pe 819 ypap-
MEG, evw oTnv Apepikn gival 525. Z1ig
TTEPICOOTEPEG XWPES TNG Eupwing,
OTTw¢ kal otnv EAAGSa, xpnoiyoTrolei-
Tal TO oUCTNUA TWV 625 YPAPPWY.

H opifdévria avdAuon TG €IKo-
vag eCaptdral amd Tapa TTOAAOUG
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MeTdS00n TNAEOTITIKOU ORUATOS

3TN XWPa Pag 7o TNAEOTITIKO Orua pETadiOE-
TaI OTOUG GUVOPOUNTEG acUpuaTta atd Tn dwvn
Twv Aiav upgnAwyv cuyxvotATwy (UHF kai éva
TuNua Twv VHF). To ofpa Bivreo civar diapop-
QwUEVO Katd TTAATOG vy TO GAUA AXOU KaTd
ouxvoTnTa. Ta dU0 auTd crjuaTta atroTeAoUV Tov
TNAEOTITIKO diauAo 1 kKavaAl. KaBe TnAeoTTTikdg
OTABUOG XPNOIPOTIOIET EEXWPIOTEG PEPOUOEG
auxvotnTeg. To €Upog Tou KABe kavahiol ei-
val Tepitou 7 MHz. O1 ouyvoTnTeG TTOU £X0UV
TapaxwpenBei yia TnAeoTTik peTddoon aTa
UHF &exivouv amé T1a 469.5 MHz kai @tdvouv
¢wg Ta 853.5 MHz, eivar dnAadr 853.5MHz-
469.5MHz=384MHz ka1 repiAauBavel 48 TnAe-
OTITIKA KavAAia. 2T0 TURPA auTé TOU PAOUOTOG
Ba ummopolaoav va «ToTroBeTNBOUV» TTEPICTOTE-
pa ammd 48 kavahia (384MHz/7MHz). O Adyog
yla Tov oTroio dev ToTroBETOUVTAI Eival OI TTEPI-
opIcHoi aTo TPAMA €TMAOYAG Tou dEKTN. Na va
aTroPeUyoVTal Ol TTAPEPPBOAEG HETAEU YEITOVIKWV
KOVOAIWY, éva HEPOG TOU TTOAUTIHOU NAEKTPOUA-
yVNTIKOU @ACHATOG PEVEI AVAEIOTTOINTO.

H perddoon otnv mepioxn Twv UHF ataiei
Ol KEPAIEG TTOUTTOU Kl OEKTN VO £XOUV OTITIKA
emmagn. Otav autd eival aduvaTo Adyw yewypa-
@IKAG B¢éong, xpnoiyotrololvTal o€ evOIANETQ
onueia oTaBpoi avapeTddoang.

HAEKTPONIKO

MYPOBOAO ‘
$ 0 q
« — - J b
MHNIA ' J
ATIOKAIZHE
TYAAINOE

KQNOZ

MAINHTIKH
OQPAKIZH

Zyqpa 6.3.5 Ta pépn Tou oUyxpovou KaBodikoU
owAnva. H ekTpoTr) TNG NAEKTPOVIKAG d€oung yi-
VETQI PE PayvnTIKO TTEdio atmd Ta Trnvia atmrokAiong
TTou BpioKovTal EEWTEPIKG AUECWG UETA TO NAEKTPO-
VIKO TTUPORSAO.
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Eyypa@n TnALOTTIKWV EIKOVWV

H eyypa®n Twv €IKOVWV UTTOPEI Va Yivel O€ Ki-
VNUATOYPAPIKO QIAY ) O payvnTikA Taivia (ua-
YVNTOOKOTINGN) i} € OTITIKG ATTOBNKEUTIKO YECO
o6mrwg 1a CD kai Ta DVD (oTnv TTpWwTn TIEQITITWOon
KAOE pia €IKOVO OTTOTUTTWVETAI O€ £Va KAPE EVOG
JEYGAOU PAKOUG KIVNPaTOypa@Iikou @IAp). To
delTePO oUOTNUA XPNOIYoTIoIEl dUO I TECOEPIG
HayvnTIKEG KEPAAEG yia TNV EYYPAPr) TNG EIKOVAG
TAVW O€ PayvnTIKA Tavia, épola he TNV Talvia
TOU KOOETOQWVOU. ETTITTAéOV, UTTApXEl EEXWPICTA
HayvnTIKr) KEQOAR yia TOV AXO TToU GUVOJEUEI TIG
EIKOVEG.

3 HAEKTPONIKA
NYPOBOAA

\ X

HAEKTPONIKA
NYPOBOAA

KOKKINO ¥
RED '\ GREEN

MMAE BLUE

Zyfgpa 6.3.6 O éyxpwuog kaBodikdg owhivag. TMa
TNV £yXPwnN Afyn arTaimrouvTal TPEIG OUOIOI EIKOVOAN-
TITEG, UTTPOCTA OTOUG OTToioug €xel TOTTOBETNOE aTTd
£va Eyxpwuo @QiATpo. O KABe €IKOVOAATITNG €ival €u-
aioBnTog povo o€ éva Baoikd xpwpa. Ta Tpia orjpata
peTapiBdalovral aTov £yXpwHo OEKTN O OTTOI0G £XEI TPIa
NAEKTPOVIKA TTUPOROAQ, €va yia KGBe Bacikd xpwua.
O éyxpwpog KaBoBIKOG TWANVAG £XEl OTO ECWTEPIKO
TOU MIO PAOKO MPE WIKPOOKOTTIKEG OTTEG () OXIOUEG)
yia va BonBd Tig NAEKTPOVIKEG BETUEG va OTOXEUOUV
OWOTA. ZTO EOWTEPIKO TNG ETTIPAVEIAG TOU KABOSIKOU
owAnva, kaBe anueio £xel TpeIg EexwpliaToug pBopilo-
VTEG KOKKOUG Ol OTTOiol aTToTEAOUV TN XpwpoTpidda. H
Oéopun TTou BEXETAI TO PTTAE TNAEOTITIKO OO OTOXEUEL
pévo oToug PTTAE PBopilovTeG KOKKOUG, TO idIo 10X UEI
Kal yia Ta GAAa dU0 XpwpuaTa.

TTapdyovTeG: a) amod Tov TUTTO TNG
pNxavAg Aqwng, B) ammd Tov TpoTTo
perddoong, y) atd Tnv TToIdéTNTa TNG
OUOoKeUAG AAYNG, &) attd Tnv eyka-
TAOTAON TNG KEPAiag Tou OEKTN, €)
atrd 10 Adyo arjuartog Tpog 86pupo,
OT) a1é TNV TTapouadia BopuBou kal
¢) a1r6 TN PUBUICT TNG CUOKEUNG.

6.3.4 Eyypwun tnAsopaon

OTmwg oTnv TuTTIOYPAYIa XPNOI-
potroloUvTal KATtrola BacikG Xpw-
paTa PE Ta OTToi0 avaTrapdyovTal
6Aa Ta uttéAoITTa, £T01 KOI OTNV TN-
Aedpaacn xpNOIKOTIOIVTAG Ta TRId
Baoikd@ XpwuaTa, TO KOKKIVO, TO
mpdoivo kal 7o utAe (RGB, Red,
Green, Blue) ptopei va oxnuaTi-
oTel EyXpwun €IKOva.

2TV éyxpwun TnAedpacn Tpia
gival Ta CUCTAPATA TTOU €XOUV ETTI-
KpaTtAoel: To TTIPWTO TTOU E@avi-
otnke 1o NTSC (National Television
System Commitee) oTnv AMEPIKN
kal latrwvia, To SECAM (Sequentiel
a memoire) otn aAAia kar To PAL
(Phase Alternative Line) otnv uto-
Ao Eupwtrn.

6.3.5 Juvbpountikn TnAsopaon

ZuvdpounTiK TnAedpaon ovo-

padetar n utnpeaia Tapoxns PAdIOTNAEOTITIKWY TTPOYPAUUATWY OTOUG BeaTég
€KEIVOUG, o1 OTToioI £XOUV TTANPWOElI CUVOPOUN VI TO OKOTTO auTd. AUuTOG TToU
TTAPEXEI TNV UTTNPECIa auTr) ouvABwG AEyeTal Tapoxéag, evw o Beathg TTou TTAN-
pwvel Aéyetal ouvdpountns. H yerddoaon ptropei va gival acupuartn A kaAwdiak.
To TnAeoTITIKG CApa gival uvRBWG KWOIKOTTOINUEVO KATAAANAQ, £TO1 WOTE VA unv
pTTopei va AngBei xwpig Tov avaykaio e€0TTAIONG Awng (ovouddeTal Kai €EOTTAI-
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OuOG atTrokwdikoTroinong). ‘Eva onuao-
VTIKOTOTO OTOIXEIO OTR OUVOPOMNTIKN
TnAedpaon civar n duvardira oTeu- H ynolakr TNA6paon éxel EekvAoE! aTTé
Beiag emkovwviag peTagu Tou Bearth Tov ZemTépppio Tou 1998. O TpWTOG OTOB-
Kal Tou Trapoxéa. Aivel Tn duvaToTnTta KOG TToU EEETTENWE YNQIAKS TNAEOTITIKS OTiHa
, . , nrav 1o BBC ota kavaAia UHF 22, 25, 28,

010 GEGTF]-KGTGVG)\UJTF] va TAnpwvel 29. To yn@iakd TNAEOTITIKG Orjua gival ou-
VIO CUYKEKPIUEVO TTPOYPAPHA TNG OpE- UTTIEGUEVO aTTd TOV TIOWTTO KOl aTTaITel £151K
OKEiag TOU KOl O’ QUTOV TTOU TTAPEXEI BEKTN-aTToKWAIKOTIOINTA Vi T Afyn Tou.
T0 TIPOYPONG VA XPEWVE! avahoya pe | ME T XPAon TG wneiakiig mAeopaong n
; A i TOIOTNTA TNG €IKOVAG gival KAAUTEPN, O X0G

N ¢NTNON TToU UTTApXEL. H Tapatmavw YiveTal TETPAKAVAAOG UWNARAG TNIOTATNTAG Kal
duvarétnta ouvnBwg ouvavtatal oTa TApAMNAa uTTooTNPICE! VEEG UTINPETIES TTOU

KaAwdlakd ouvdpounTikd diktua. Tn ey €l 35 GIELS WP EEInEE,
210 HEANOV TTPORAETTETAI OI UTTNPETIEG AU-

duvarotnTa auTr TNG APPIdpPOUNG ETTI- TéG va eival aAANAETTIBPACTIKEG Kal VA XPNOl-
Kolvwviag peTagu ouvdpounTn Kail TTo- poTToI00V TO BIadiKTUO.

POXEA TNV XPNOIMOTIOIOUV TEAEUTOIO KO sl
yia GAAEG uTInpEaieg, 6TTWG To internet.

YHOIAKH THAEOPAXZH

6.4 AIATTIOAIAMOP®OOTHX - MODEM

H AéEn povtepy -modem- TTpoépyxeTal ammd Ta apXIKA Twv Aé¢ewv MOdulator
DEModulator (d1apop@wTrg - atmodiauopwThg). Ta pévtep (S1aTTodIAPNOPPWTEG)
€ival Ol CUOKEUEG TTOU PETATPETTOUV TA WNPIOKA GHATA TWV UTTOAOYIOTWY O€ NAE-
KTPIKA OAUATA OKOUCTIKWY CUXVOTATWY KATAAANANG £viaong, WoTeE va PTTOpouV
va peTadoBouv atd €1dikd KaAwdia f atrd 10 TNAEQWVIKO BiKTUO, OTTWG QaiveTal
oTo o¥. 6.4.1. Etriong @povTifouv Kal yia TNV avTioTpo®n YETATPOTTH, dnAadn Twv
AVOAOYIKWY NAEKTPIKWY onUATWY o€ Wnoelakd, woTe TEAIK& va eMTPETTOUV ThV
ETTIKOIVWVia HETAEU BUO UTTOAOYIOTWYV PECW TOU TNAEQWVIKOU BIKTUOU. YTTApYXOUV
d1dgpopol TPOTTOI KATATAENG TWV POVTEY.

AvdaAoya e TNV TTEPIOXN GUXVOTATWY TTOU XPNCIUOTTOIoUV SIoKPivovTal OF€:
® POVTEU OKOUGOTIKWY auyxvoTATWY (Voiceband).

TNAEPWVIKS

/' BikTUO \

povTEN POVTEY

Zynpa 6.4.1 To YOVTEY OKOUCTIKWY CUXVOTATWY UTTOPOUV Vo GUVDETOUV U0 UTTOAOYIOTEG
XPNOIMOTTOIWVTAG TO TNAEPWVIKG SiKTUO.
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O1 UTTOAOYIOTEG XPNOIMOTIOIVTAG TO MO-
VTEW PTTOPOUV va peTagépouv didgopa ap-
xeia | dedopéva (data) oe ynoiaki yopen.
Ta apxeia £€xouv OUYKeKPIPEVO TTARB0G XO-
paktipwV (bytes). K&be xapaktipag mepié-
X€l 8 bit. O uTTOAOYIOTAG PETAPEPEI OEIPIAKA
Ta dedopéva OTO POVTEW. To pOVTEY TTPO-
oBétel emTAéOV XOPOKTAPEG €AEyXou OTa
Oedopéva kal Ta peTadidel oto GAAo dkpo
NG TNAEPWVIKAG ypapung. H taxutnTta Tou
MOVTEN METPIETNI O€ bit avad deuTepOAETTTO
(bit per sec, bit/s). K&Be poévVTEY OKOUGTIKWV
OUXVOTATWV €€l OU0 TOUAAGXIOTOV GUVOETH-
peg. ‘Evav yia Tn oUvoeon PE TOV UTTOAOYIOTH
(oeipiakl RS232) kai évav yia 1n olvdeon
HE TO TNAEQWVIKO BikTuo (RJ11).

10100110 10000110 10011110

UL LT LI

1°byte ' T2 byte "'  3°byte

KEDAAAIO 6

povTeu Baaoikng (wvng (Baseband).

MOvTEN gupeiag wvng (Broadband).

Avdloya pe Tov TUTTO TNG THAEQWVI-
KAG YPAUUNAG TTOU XpnoigoTrolouv dia-
KpivovTai o€:

Agiepwuévng (dedicated) ypapung.

EmmAeyopevng (dial-up) ypapung.

MepIKEG ETTINEPOUG KATNYOPIES Eival
Ta POVTER oUyXpovng Kal aoUlyxpovng
peTrddoong, kKabBwg kal povodpoung n
AP@IdpOUNG ETTIKOIVWVIAG.

2V acuyxpovn HETAd0ar, O XPO-
VOG HETAdOONG TOU KABE XOPOKTHPO
MTTOPEl Va dlagépel, yiaTi JETABAAAETaI
(ox. 6.4.2) n didpkela avdpeoa OTOUG
XOPOKTHPEG TTOU eKTTEUTTOVTAL. [pETTEN
ME KATTOIOV TPOTTO VA £180TTOINOEI TO PO-
vTEW TTOU AapBavel, ToTe apxifouv Ta bit

Zynpa 6.4.2 Xapaktpeg (bytes) ol otoiol e-
TadidovTal aclyypova. Ta Xpovikd dIaoTAPaTa
avapeod Toug eival SIaPOPETIKA.

TOU XAPOKTHEA Kal TTOTE TEAEIWVOUV. [Na
TO OKOTTO AUTS TTPIV aTTd KABE XAPOKTA-
pa (byte) petadidetal éva €1dIKO Wnoio
ekkivnong (start bit), yia va eidotmoinBei o dékTnG. MeTd TO TEAOG TOU XOPAKTA-
pa, oTéAvetal €mmiong €va €10Ikd wnoio (stop bit) yia va dnAwBei 1o Tépag Tng
QATTOOTOARG TOU XapakKTAPa. H XpAon TnNg aclyxpovng JeTadoang epapudletal a)
0€ OUVOEDEIG UTTOAOYIOTH JE POVTEN Kal B) 0T O€IpIoK oUvOEDN UTTOAOYIOTH HE
EKTUTTWTEG A OXEDIOYPAPOUG.

21N oUyxpovn UeTGdOOoN o1 XapakTipeS (bytes) attooTEAAOVTAI KOTG OUADES O€
oTaBepd Xpovika dlaoTrAuaTa. ETTEIdN o1 XpOVIKEG DIGPKEIEG GE AQUTO TO €idOG PETA-
doong gival aTabepég, eival TTEPITT) N XPAON EI0IKWVY XapakTipwy (start bit, stop bit).

6.4.1 Aupidpoun - Movodpoun £mikoIvwvia

Avdaloya pe Tnv KatelBuvon Ta HévTeER Xwpidovtal OTIG £6AG KATNYOPIEG:
Movédpoun emikoivwvia (Simplex). £Tnv povodpoun €TIKOIVWVIa n PJETAdO-
on yivetar yévo TTpog pia kateuBbuvon. MNa Tapddeiypa, n amooToAr] dedo-
MEVWwY atmd 1o TTANKTPOAGYIO TTPOG TOV UTTOAOYIOTH A 17O TO PadIOPWVIKO
TTOUTTO OTO OEKTN.

Augidpoun emkoivwvia (Full Duplex). ZTnv emmikoIvwvia auTr] £XoUdE au@idpo-
pn Kai Tautdypovn petddoon. MNa Tapddelypya n KAACIKY TTEQITTITWON HIOG TN-
AEQWVIKNG OUVOUIAIaG.
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e HuidimAn emkoivwvia (Half Duplex). Zmnv
ETTIKOIVWVIA auTh €XOUME aAp@idpoun aAAd
Ox1 Tautdxpovn (kal Katd TIg duo dlEuBUVOEIQ)
petadoon. Otav n emKoIvwvia TTPOg Tn did
KaTelBuvon oTapaTtdel, EEKIVA N ETTIKOIVWVIa
TTPOG TNV AAAN KateuBuvon.

MNa va umdpger ocupfarétnTta oTn Aemoupyia
TWV MOVTEN DIAQOPETIKWY KATAOKEUAOTWY KAl YO
va YTTopouv auTd va cuvepyadovTal PETagU Toug,
€Bvikoi kal dieBveig opyaviopoi TUTTOTTOINONG OTTWG
n ITU-T (International Telecommunication Union)
£xouv BeaTrioel KATAAANAEG TUTTOTTOINOEIG.

A6 TIG ouoTdoelg Tou opyaviopou ITU-T auth
TTOU O€ TTAYKOOMIO ETTITTESO XPNOIKOTTOIEITAI TAUEPT
yIQ TNV TUTTOTTOINGT TWV HMOVTEN OKOUCTIKWY OUXVO-
TATWV gival n ogipd «V». ZTn oguvéxeia Ba TTepIypd-
WOUNE Ta POVTEU OKOUCTIKWY TUXVOTHTWY KAl TIG
ouoTtdoeig NG ITU-T, Ta povrep Baaikig dwvng Kai
TA HOVTEY TOU ETTIAEYOHUEVOU TNAEPWVIKOU BIKTUOU.

6.4.2 MOVTEU AQKOUOTIKAS
Zwvngs (Voiceband)

151

Tunoym’qoq TAXOTNTA
(bit/s)
V.21 300
V.22 1200
V.22bis 2400
V.23 1200
V.26 2400
V.26bis 2400
V.26.ter 2400
V.27 4800
V.27bis 4800
V.27ter 4800
V.29 9600
V.32 9600
V.32bis 14400
V.33 14400
V.34 33600

IMivakag 6.1
OI TUTTOTTOINTEIG Kl O TaXUTNTEG
UETAS00NG TWV JOVTEY.

H yvwoTotepn katnyopia gival Ta JOVTEY TNG AKOUCTIKNG {Wwvng CUXVOTATWY
(voiceband), TTou oTn cuvéxeia Ba avagEpoupe Pe AeTITopéPEIa. To ONUAvTIKOTEPO
XAPAKTNPIOTIKO TOUG €ival 0TI TO @ACUA CUXVOTATWY TTOU XPNOIUOTTOIOUV YIA ETTIKOI-
vwvia TreplopiceTal ato KavaAl opiAiag, dnAadr péoa atn OTeVH TTEPIOXA TWV AKOU-

oTIKWV ouxvoTATwy amd 300 £wg 3400 Hz, tTou
TTPOOPEPETAl ATTO TO TNAEQWVIKG OikTuo. ETTEIdn
Ol TTEPIOXEG TUXVOTNTWY KOvTa oTa akpa Twv 300
kai 3400 Hz ouvrnBwg TTapouaidlouy EVTOVEG TTa-
PAPOPPWOEIG Kal IoXUpr £60oBévnon, To €Upog
OUXVOTHTWV TTOU XPNOIUOTIOIEITaI OTNV TTpdgn €i-
val Aiyo PIKpOTEPO.
Alakpivoupe dU0 PeYAAEG KATNYOPIES OTIG TU-
TTOTTOIACEIG TWV JOVTEW AKOUOTIKAG {Wvng:
® QUTA TTOU TTPOOPICoVTal YIO TO KOIVO dioUpua-
TO €TMAEYOUEVO TNAEPWVIKO DIKTUO, Kal
® QUTA TTOU OUVOEOVTAI JE APIEPWHEVES HOVIUEG
TNAEQWVIKEG YPAUUEG.

MNa va emkoivwvroouv U0
MOVTEY PETOEU TOUG ViveTal n
€€n¢ diadikaoia. To pévTeEY TTOU
KaAei oxnuartiCel Tov apiBuo.
To péviey o10 GANO GKPO TNG
YPAUUNG aTTavTd autéuaTta oTnv
KAAON, QTTOUOVWVEI TRV TnAe-
QWVIKI YPOAUUN KOl EKTTEUTTEI
£vav XapOoKTNPIOTIKO aTTavTnTIKO
Tévo 2100Hz BIGPKEIDG TPIWV
sec. Otav 10 uévTep TTOU KAAEDE
Ad&Bel Tov aTravTnTIKG TéVO, aTTo-
MOVWVEI Kal QuTo TN YPAPunA Kai
apxicer n diadikaoia avixveuong
TayUTNTaG K.ATT.
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Movrteu smidsyouevns ypauuns (dial-up)

>Tnv KaTnyopia autr avrkouv Ta poévtey emAoyng (Aéyovtal kai dial - up). H
ouvoeon OTO ETTIAEYOPEVO TNAEPWVIKO BIKTUO YiveTal E OXNUATIONS TOU apIBuoU
€TMAOYNG autdpaTa atod 1o YOVTEU. Ta YOVTEY auTd gival Ta 1110 dladedouéva, dIoTI
gival kat@dAAnAa yia TTepIBAAANOV ypageiou aAAd Kai yia oikiakr xprion. H TnAepw-
VIKA] GUOKEU PTTopEi va ouvdeDei TTavw o€ auTd To JOVTEY Kal va poipadovtal TRV
idla TNAe@WVIKA ypapun. Méoa oTo POVTEU UTTAPXEI €vag BIAKOTITNG PMETAYWYAG,
0 OTT0I0G TO OUVOEEI PHE TNV TNAEQWVIKK YPAUUK, HOVO OTaV UTTAPXE! ETTIKOIVWVIA.
Otav 10 yévTEN dEV XPNOIUOTTOIEITAI, O JETAYWYOS QUTOG TO ATTOCUVOEEI ATTO TV
ypapun.

Ta povTey €MAEYOUEVNG YPOUUAS UTTOPOUV QUTOPOTA VA OXNUOTIOOUV TOV
apiBuo6 KAAong. Ta TTAeoveKTAUATA TOUG €ival OTI XPNOIUOTTIOIWVTAG TNV UTTAPXOU-
0a TNAEQWVIKN UTTODOMN PTTOPET KAVEIG va PETapEPEl apxeia 1 dedouéva aTrd Ka-
TTOIOV UTTOAOYIOTH) O€ OTTOIOOATTOTE ONEIO TOU KOTHOU.

ETtriong yia YeTO@OPA PIKPWV apXEiwv 1 yia PJETAS00N PIKPWY PNVUPATWY
TTPOCQPEPOUV TNV OIKOVOMIKGTEPN AUCT. [T autd TO0 AGYo XPNOIKOTIOIOUVTAl OTN
ouvdeon utrohoyioTwy pe 10 Aladiktuo (Internet). Ta peiovekTAPaTA TOUG €ival N
TTEPIOPIOPEVN TaXUTNTA ETTIKOIVWVIAG (2.4 £wg 56kbit/s), n un otabepn TaxuTnTa
METAdOONG Kai N aTTPOPBAETITN SIAKOTTH TNG GUVOEDONG, OTAV UTTAPXEl TTOAUG BOpU-
Bog oTn ypappn.

21V TpooTdBeia va auénBei n TaxuTnTa YETAdOONG HECW WOVTEY ATTO TOUG
TTAPOXEIG UTTNPECIWV TTPOG TOUG XPAOTEG Tou Internet, dnuioupyrBnke pia oiko-
YEVEIQ CUOKEUWV TTOU ETTITPETTEI TN METAPOPA dedopévwyv he TaxuTnTa 56 kbit/s
MEOW TOu KOIVOU ETTIAEYOUEVOU TNAEQWVIKOU OIKTUOU.

Ta pévTep autd £xouv OXEDIOOTEI yIa CUVOETEIG, OTIG OTTOIEG N ETTIKOIVWVIA v
gival yneiaki oTn pia kateuBuvon. H TaxuTtnta €TmKoIvwviag aTa PJOVTER auTd
gival aocUpPeTpn, SnAadn otnv KatelBuvon TTapoxéa - XprnoTn cival 56kbit/s, evw
oTnv avtiBetn kateBuvan gival 33.6kbit/s (V.34). ZTnv TTAeupd& Tou XpProTN N oUV-

ETOX PYOMOX EYPOX

BIT/S TYMNOMNOIHXH METAAOZHE | ZQNHE (Hz) AIAMOPOOZH
1968 V.26 2400 1200 4-PSK

1972 V.27 4800 1600 8-PSK

1976 V.29 9600 2400 16-QAM
1984 V.32 9600 2400 2D TCM
1994 V.34 28800 3400 4D TCM
1998 V.90 56000 3400 QAM/TCM
IEEE Communication Magazine, April 1999, pp 104

IMivakas 6.2 TT08poi eCENIENG POVTEY AKOUGTIKWY CUXVOTATWY.
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dean eival avaloyikr, evw, avTiBeTa,
oTnv TTAEUpd Tou TTapoxéa Internet,
0ev uttdpyel idlIo pévTeEY aAAG €vag
ETMKOIVWVIOKOG €AeYKTAG!. Ta povTep
QuTd WTTOPOUV Vva  AEITOUPYROOUV
METAEU TOUG, GAAG OTnV TTEPITITW-
on aut n Taxlutntd@ Toug Ba eivai
33,6kbit/s.

Movrep apispwpivns ypapunis

Ta povrey agiepwpuévng ypapung
O¢€ XpeldgeTal va €xouv Tn duvaTtoTnTa
KAong kai arrdvtnong. H agiepwpévn
ypauun gival éva KaAwdIo TTou cuvoE-
€l OUVEXWG TO dUO POVTEW, XWPIG va
TePVA PEoa atrd TO €TTIAOYIKO JiKTUO.
Me auTtd Tov TPOTTO gival atTaANayué-
vn améd Toug Bopufoug Twv aoTIKWY
KEVTPWV. H a@iepwpévn ypauun ei-
val ETTOPEVWG TTIO «KaBapr» Kal Ta
oedopéva PETadIdoVTaIl, XWPIG va €l-
@avifovrar AGBn otn AMqun. Ta Ad6n
(A o@dApara) otnv TPAEN cival
TTEPIOCOTEPA, OTAV XPNOIUOTTOIoUVTAI
ETTIANEYOUEVEG YPAUMEG.

o160uNn
ofuarog

J RECa ; ' ouxvotnTa
300 | 108 | | 1750 | 3400 Mz
980 1180 1650 1850

Zyqpa 6.4.3 O dlaxwpIopog Tou Kavahiou
opINiag o€ duo TuruaTa (kavdaAia). To apioTepd
XPNOIYOTTOIEITal AT TO JOVTEN TTOU KAAETE.

1. Eidikn ouokeun RAS, Remote
Access Server.
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Au@idpoun emikoivwvia

H kUpia TeXVIKr) OUGKOAIT TTOU QVTIMETWTTI(OUV
auTtd Ta povTep (dial up) €ival n ap@idpoun €~
Kolvwvia aTo dIoUppaTo KavAaAl, KaBwg TTpETTel
ME KATTOI0 TPOTTO Va JlaywpPICTE TO KAVAAI EKTTO-
uTTAG atré 1o Kavahl Afyng. MNa va pyetapepBolv
dedopéva pe Tautdypovn ektrouTrr kai Ajyn (full
duplex) amd diIoUpPaATEG YPAUMEG, OnAadr aTTd
T0 610 KavaAI, xpnaoiyoTroloUvTal dUo TPOTIOL:

* 1 péBodog TToAuTTAEiaG auxvoTnTag FDM,
e 1 TEXVIKA OTmOppPIYng avakAdoewv (ECT-

Echo Cancellation Technique)

2TOV TTPWTO TPOTIO (SIaXWPIOHSES KavaAlwyv
pe moAuTTAegia ouyvoTtntag, FDM-Frequency
Division Multiplexing) 10 @Adopa GUXVOTATWY
NG YPOAUMNAG XwpileTal o€ dUO TTEPIOXEG (KavA-
ANig), pia yia TNV EKTTOUTIA Kal pia yia TN Aqyn
(oxnua 6.4.3).

O dIoXWPIoPOS TwV KAVANIWY OTo OEKTN Yive-
TOl PE NAEKTPOVIKA @QIATPA. TO WEIOVEKTNHA TNG
ueBGBOU auTrg gival 6T KABE KavaAl kaTaAapRa-
Vel AlyOTEPO aTTO TO YICO TOU OUVOAIKOU (paoua-
TOG GUXVOTATWV TNG YPAUMAG, HIa Kal TIPETTEN va
UTTAPXEl €va KEVO TUMPA PETALU Twv dUO Kavo-
Niv. AuTtég o TrepIopIopdg Tou SloBéaiyou @a-
opaTog TrepIopidel To puBPS peTAdoang, yI' autd
Kal 8€ XPNOIYOTIOIEITaI TTAEOV.

270 0eUTEPO TPOTIO QAPPIOPOUNG  ETTIKOI-
vwviag o dIaywpIoPOG TwV KAVOAIWY YiveTal
JE aTmoppIYn Twv avakAdoewv. Me autd Tov
TPOTTO XPNOIUOTIOIEITAI OAOKANPO TO @QACUO
kal oTig dUo kateuBuvoelg. MNa To diaxwpIouo
TWV KAVOAIWV EKTTOUTIAG KAl AWNng Xpnaoigo-
TrolgiTal n TEXVIKA atraloipng nxoug (ECT-Echo
Cancellation Technique). H apxn Aerroupyiag
NG TEXVIKNG QUTAG gival n €€NG: Ta dUO pbvTEY,
TO TOTTIKO KQI TO OTTOPOKPUOUEVO EKTTEUTIOUV
TAUTOXPOVA TTAVW OTNV iBIa TNAEPWVIKI YPA-
MR XPNOIMOTIoIWVTAG 6A0 TO @Acpa. To KABe
MOVTEY a@alpei aTTO TO OUVOAIKO OGHAuA TTOoU
AapBavel amd TN ypOPM TO YEPOG EKEIVO TOU
ONUATOG TTOU OPEIAETAI TN OIKA TOU EKTTOTTT).
To ofua TO OTToI0 ATTOPEVEl €ival AUTO TTOU
EKTTEUTIETQAN OTTO TO QTTEVAVTI POVTEW. AUTA N
diadikaaia gival TTOAJTTAOKN KOl YOVO PE ME-
B8600uUG WNn@IaKAG eTTeEepyaaiag Tou OrPaTog
(DSP) ptropei va TrpaypatotroinBei. Autag gival
0 AOYOG TTOU N TEXVIKN QUTA XPNOIPOTIOIEITAl TA
TeAeuTaia xpdvia, O1Tou n TaxuTnNTa AEIToUpYiag
Kal To K6OTOG auTwy Twv DSP emétpewav TNV
EUTTOPIKN EKUETAAAEUOT) TNG.
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A16pOwon opaludTwv

N\Oyw Tou BopURou TToU UTTAPXEl O€ £va Ka-
VAAI YETABOONG TTOAAOI XAPOKTHPEG EVOEXETAI
va AneBolv AavBaopéva. To AdBog cuvrBwg
ep@avigetal pévo o€ éva atod Ta bit Tou xapa-
KTpa. To o anuavTiké €ival va avixveluoel To
uovTEY TTou AauPaver 611 uTTdpxel Katmoio AdBog
oTa 0edopéva. Av E€pel kal Tn B€on TTou Bpioke-
Tal To AdBog, utropei va 1o dlopbwaoel. To pévo
TTou Xpelddetal gival va aAAdgel To TTepIEXOUEVO
oTn 6éon Tou AavBaouévou bit. MNa va utropei To
MOVTEY Va aviXveUel Ta OQAAPATa, Ta dedouéva
TIpIV HETad0B0UV XwpilovTal OE TTOKETA KAl TPO-
TrotrolouvTal. AuTr n diadikaaia AéyeTal KwOIKO-
Troinon avixveuong o@aAUdTwy. To YOVTEY TTOU
AapBavel Ta KWBIKOTTOINUEVA TTAKETA UTTOPE] PE
KOTAAANAQ KUKAWPOTO va avixveuoel Ta Adon.
Av o€ KATTOIO TTOKETO QVIXVEUOEl £0TW Kal £va
O@AAUQA, TO OTTOPPITITEI KA NTA OTTO TO AAAO pb-
VTEY VO PETABWOEI EQVA TO TTAKETO PE TO OPAA-
pa. MNa n d16pBwaon Twv CPAAPETWY UTTAPXOUV
OIOPOPETIKOI TPOTIOI KWAIKOTTOINGNG TTOU TTPO-
00éTouv emITTAéoV TTANPOo@opPia oTa dedopéva.

Ymdpxouv O1a@opwy €I0WV TEAAYATA OTN
ueT@ddoon wneiokwv onudtwyv. MNapddeiypa
éva o@AaAua Tou cupBaivel atn petddoon O¢-
OOEVWY EIKOVAG OE WNQIOKN HOP®RA. To GCPAA-
pa autd &g xpeladetal va 810pBwbEi, dIOTI pEca
oTa BICEKATOPNUPIA HESOPEVA TTOU XPEIAovTal
Yo KGBe AETTTO KIVOUPEVNG €IKOVAG €ival adu-
vaTov yia 10 avepwmivo PATi va avixveloel Eva
AavBaaopévo pixel.

YTapxouv OUWG Kal KPIOIPEG TTEPITITWOEIG
TTou Ogv EMTPETIETAI VA UETAPEPOEi oUTE €va
AavBaopévo bit. Ta Tapddeiyua, ol nAekTpo-
VIKEG OUVOANQYEG OTIG TPATTECEG, TIG TTIOTWTI-
KEG KAPTEG K.ATT. Kal € aQuTéG TIG TTEPITITWOEIG
oupBaivouv AdBn atn peTadoan, aAAd avixveu-
ovTal kai diopBwvovTal.

KEDAAAIO 6

6.4.3 Movteu Baoikis lwvns

Eivalr yvwoTtd kai w¢ baseband
MOVTEM 1 MOVTIEY MIKPWV OTTOO0TA-
oewv (short distance, short range n
short haul modems). Xpnoigotrolouv
aQIEpWEVEG, OIoUPUATEG 1 TETPA-
OUPUATEG YPOUMEG TTAPATTANCIEG ME
Ta TNAEQWVIKA KaAwdia. O1 pubuoi
METAdOONG TTOU ETTITUYXAVOUV TA UO-
vTeP Baoikng dwvng eivar amd 1200
bit/s ¢wg kai 2000 kbit/s (=2Mbit/s).

2Tn ouvdeon OUO TETOIWV UOVTEU
Oev TTPETTEl va TTapePPAAAovVTal OTO
eVOIAUECO KUKAWMOTA, @IATpa, EVI-
oxutég Tou OTE A ouoTtiuara TToAu-
TAegiag. ETTopévwg dev TrepiopilovTal
OTIG OUXVOTNTEG TOU TNAEPWVIKOU Ka-
vaAiou (300Hz-3400Hz), aAAd xpn-
CIJOTIOIOUV TO QACHO OUXVOTATWY
atré 0 éwg Tepitrou 100 kHz (Baoikni
doovn).

H amdéoTaon mou pyropoulv va Ka-
AOwouv ecaptdral ammd dUo TTapapé-
TPOUG:

TO PUBUOG PETAdOONG Kal

N SIGUETPO TWV AYWYWVY TOU Ka-

Awdiou.

‘ET01 yia xaunAn tax0tnta PeETa-
doaong n ardéaTacn TouU PTTopoUV va
KaAUyouv @Tavel Ta 40km. Av aTrai-
TeiTal yeydAn TaxuTnTa, N amTéoTOoN
TTOU YTTOPOUV VA KaAUWouv gival Jo-

NG 3 éwg 4 km. Ta povTed BacikAg {Wvng 0 CUVOUOOUO PE TNV AQIEPWHEVN
YPOUM atroTeAOUV ac@aAn Kal agidmaTn Yetddoon dedouEVWY Kal TTPOTIPOU-
vTal a1rd dnudCIoug PopEig, atmd TPATTECES, ATTO HEYAAEG ETTIXEIPNOEIG K.ATT. Z€
QauTh TNV Katnyopia POvTeER n dlaudp@wan TTOU XPENOCIUOTIOIE KAOE KATAOKEU-
aoTAG eival DIaQOPETIKA, OIOTI Oev UTTAPXEI AKOUN TTANPWG aTTodeKTH dIEBVAC
TutroTroinon (ektog amoé Ta HDSL 1a otroia Ba avagepBbouv ato ke@dAaio 9).
Mpétrel Aoirdv va TotmoBeTouvTal 600 idIa pévTeY BaoIKNG {wvng OTIG AKPES MIOG

YPOUMAG YIO va UTTApXEl oUVOED.
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6.5 HAEKTPONIKOI
YIMNMOAOIIXTEX

O1 nAekTpoVIKOi UTTOAOYIOTEG UTTO-
pouv va ouvdeBoUV PE KATTOIO PEYAAO
KEVTPIKO UTTOAOYIOTH (server), yia va
XPNOIUOTIOINCOUV TIG UTINPECIEG TOU.
MepikéG TETOIEG UTTNPECiEG €ival To
NAEKTPOVIKO Taxudpopeio, N PeTapopd
aApXEiwv, TO NAEKTPOVIKO EUTTOPIO K.ATT.
Té1E 0 NAEKTPOVIKOG UTTOAOYIOTAG TTai-
Ce1 TO pONO TOU TEPUATIKOU, BNAQDK TTO-
peUPBAAAETAI avAueTa OTO XPAOTN Kal
OTOV KEVTPIKO UTTOAOYIOTH. ZUVABWG O
NAEKTPOVIKOG UTTOAOYIOTAG TTOU XPNOI-
JoTrolgital oav TepUATikG eival gakpid
aTTO TOV KEVTPIKO UTTOAOYIOTH. AUO gival
01 KUPIEG AEITOUPYIEG TOU TEPUATIKOU:

e H petagopd TTAnpogopiag amod To
MEYAAO KEVTPIKO UTTOAOYIOTH TTPOG
TO XpNoTn péow Tng 0Bovng i Twv
NXEiWV A TWV ATTOBNKEUTIKWY HETWV
Kal

® n petagopd TTAnpoopiag atd TO
XPNOTN TTPOG TOV HEYAAO KEVTPIKO
UTTOAOYIOTA JEOW TOU TTANKTPOAOYiI-
OU Il TOU PIKPOYWVOU A ThG Wneia-
KAG KAPEPAG | TWV ATTOONKEUTIKWY
MéoWwV.

YTTapXOUV YEVIKA BUO €idN TEPUATIKWV:

e Ta ¢€uttva (intelligent terminals) kai

* 10 amAd (dummy terminals).

Ta €Eutrva TepuaTIKA avaAoya ME
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Svumicon §s6ousévwv

H ouptrieon oedopévwyv €xel TTOAAG
TIAEOVEKTAPATA YIA TOUG XPHOTEG UTTOAOYI-
oTwv. ‘Eva apyeio peyéBoug 100000 bytes
(xapakTipeg) yia va peTadobei Xwpig ou-
utTieon, pe Taxutnta 9600 bit/s e Tnv Bon-
Bela povTey, Ba xpelaoTel XpOVO:

100000 bytes -8 2L
byte
t= bit =83s
9600 TI

Av To apxeio cupuTTIETTET 4 POPEG O XPOVOG
peTadoong Ba yivel 83/4=21 deuTepOAETITA.

H €€dmAwon Twv TTPOCWTTIKWY UTTOAO-
yiotwv (PC) 0dfiynoe otn xprion Toug cav
TEPUATIKWV PE TN BorBeia kKatdAAnAou Ao-
yIouIkoU g€opoiwong TepuaTikoU. H xprion
Ouwg Twv PC wg TepuaTikwv Oev evOEiKVU-
Tal OTIG TTEPITITWOEIG ATTOKAEIOTIKAG ATTA-
oxX0ANONG O€ ETMaYYEAUATIKEG EQAPHUOYEG
(1m.X. TEPMATIKA o€ Tapgia TpaTTedWV) Adyw
NG ToAUTTAOKOTNTAG Twv PC, TnG guaiaBn-
giag kal Tou Kivduvou dnuioupyiag TTpoBAn-
paTwV AOyw eTTeEPPRACEWY TOU XEIPIOTH (10i,
dlaypagég apxeiwv, emepBaaelg oe apyeia
OUCTAHATOG).

lNa 10 Adyo auté avamrtuooeTal oTadIakd
pia TTapaAAayr Twv PC, Ta otroia A&imoup-
yoUv pévo OIKTUOKG (SIKTUOKOG UTTOAOYI-
oG Network Computer - NC) kai ¢ d100¢-
TOUV KIVNTA pEPN OTTWG BIOKETEG, BIOKOUG,
CD. Ta dedopéva tTrou diaadouv r ammodbn-
KEUOUV KABWG Kal TO AOYIOUIKO UETAPEPO-
VTal HEOW BIKTUOU O€ KATTOIO KEVTPIKO UTTO-
AoyioTr (server).

TOV KOTAOKEUAOTH AEITOUPYOUV HE £V OUYKEKPIUEVO TTPWTOKOANO ETTIKOIVWVIAG
Kal dI0BETOUV KEVTPIKI) HOVADA ETTEEEPYATIAG KAl TTEPIPEPEIAKA.

ATIO TNV GAAN TTAEUpd Ta OTTAG 1] acUyxpova TEPUATIKA €ival yEVIKOU OKOTTOU
KQlI UTTOPOUV va ouvdeBoUV e GAoug Toug HIY pe acUyxpoveg YPAUPES ETTIKOIVW-
viag. H perddoon Twv dedouEVWV YIVETAI XOPAKTAPA - XAPOKTPA 0€ acuyXpovn
Hop®n. INa kaBe TTAAKTPO OnAadr] TTou TTIECEI O XPAOTNG OTO TEPUATIKO YETADIOETAI

Kl €vag XAPAKTAPOG OTOV UTTOAOYIOTH.

Mapdpuola, pe 10 TTOU POAVEI £VOG XAPAKTAPAG HECW TNG CEIPIOKAG YPAUUNAG
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ETTIKOIVWVIaG eugavicetal atnv 086vn Tou TEPUATIKOU.

H kKwdIKoTroinon Twv XapakTipwy yia Ta atTAd TEpUaTIKG akoAouBei Tov KWwoI-
ka ASCII kai n ogipiakr) BUpa eTTIKOIVWVIAG UE TOV UTTOAOYIOTH) AKOAOUBEI ThV TU-
Trotroinon RS-232, pe puBuoug petddoaong Trou TpoypappaTtidovral atmd 50 uéxpl
kai 110 kbit/s.

EPOTHZXZEIX 60Y KEDAAAIOY

. Ti ovopdletal SiauAog ) KavaAl opIAiag;

. Moo gival To cuvdpounTIKG TUAUO TOU
TNAEPWVIKOU BIKTUOU;

0ong €X0OUV ETTIKPATHOE;

9.

Moieg dlagopég utmdpyxouv avd-
Jeca OoTn GuvOPOUNTIKA Kal 0T do-
pPUPOpIKN TNAESpOON;

. [olol givar o1 TpdTTOI ETTIAOYAG TNG TN- 10. I'I9|£g Slogopeg 1'[cxpcxmpouvn’1| om
A . .. ouyxpovn kal agUyxpovn JeTadoaon
£QWVIKNG OUOKEUNG; . . A
OedOPEVWV PECW POVTEY;
. glomg Elvai ol @aeylésg Tou aTAoy po- 11. Mol eival Ta onUAvTikd TTAEoveE-
I0QWVIKOU BEKTN; : . .
KTAMATA TOU MOVTEP OQIEPWHEVNG
Mwg yivetal n HETAd00N OTEPEOPWVI- YPOUUAG;
KNG EKTIOHTNG TN padiopuwvia; 12. Moio eival Ta TTAEOVEKTAUATA TWV
. MNMwg Tmpayuarotroicital n peTddoon MOVTEW ETTIAEYOUEVNG YPAPMNAG;
ToU TAgOTITIKOY OTpaTOg; 13. TMoigg gival o1 BUO TEXVIKEG TTOU XPN-
. Mg molov 1pOTTO aTTOKAiVEI N &€0UN OIUOTTOIOUV TO HOVTEY ETTIAEYOUEVNG
nAekTpOViwv péoa oTov KaBodIkd ow- YPAUUAG YIO VO £XOUV au@idpopn
Ava; ETTIKOIVWVIQ;
. Moia cuotApaTa £yxpwung TNAEdpa- 14. TMoieg eivar o1 KOpleg Aemoupyieg

€VOG TEPUATIKOU NAEKTPOVIKOU UTTO-
AoyioTh;



KepdAaio

Metaywyn

ApopoAéynaon ota

thAenikoivwviakd Giktua

7.1 TA INMPOTA KENTPA METATOIHX
KAl H ANATKH TON THAEOONIKON AIKTYQN

O1av apxioe va XpPnOIYOTIOIEITal N
TnAeQwvikr cuokeuny (1880-1890), yia
KABe ouvdeon ETTPETTE va UTTApXOUV dUo
idleg oUOKeEUEG Kal pia ypappn. H povi-
Mn ypouun eméTpetre pévo ota dUo Tn-
AMowva oTta dkpa TNG va CUVOUIAOUV.
TNV TTEPITITWON TTOU KATToI0G NBEAE va
ETTIKOIVWVEI YE OUO OIA@OPETIKA MEPN,
OTTwG Qaivetal oTo oXNUa 7.1.2, ETTPETTE
va £xel OU0 TNAEQWVA Kal OUO EYKATEDTN-
MEVEG TNAEQWVIKEG YPAUUES. TTAAI Ouwg
0 B d¢ev ptTopei Gueca va eTTIKOIVWVAOEI
pe Tov I, TTapdAo TTOU UTTAPXOUV CUCKEU-
£€G oTa OTTiTIA TOUG. MNa va utropoulv GAol
va ETTIKOIVWVOUV PETAEU TOug, XpeladeTal
éva emTTAéOV Ceuydpl TNAEQWVIKWY CU-
OKEUWV KABWG Kal Jia ypauui ouvoeong
atd Tov B oTtov I

O00 0 apIBUOG TWV XPNOTWV JEYAAW-
Ve, TO00 PEYAAWVE Kal 0 aplBUos Twv Ou-
OKEUWV KAl TwV Ypappwy. H adgnon Arav
TETOIA, WOTE O€ Aiyo XpovIKO didoTnua 10

Zynpa 7.1.2 Ta va emmkovwvei o A pe Ta 300
oTrimia B kai I xpeiddovral OuvoAikG 4 CUOKEUEG
Kai dUo Celyn KaAwdiwv yia Tn ouvdeon.
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Zynpa 7.1.3 H ouvdean 800 ouvdpounTwv
OTO PETOAAAKTN TOU XEIpOoKivnTou KEVTpou. H
ouUvdeon Tou A Kal Tou B yiveTtal pe T0 KOKKIVO
OUVOETIKO KOAWDIO.
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Zyfqua 7.1.4 Xeipokivnto KEVTPO XwpPnTIKO-
nTog 40 ouvdpounTwy. TNAETTIKOIVWVIOKO
Mouaoeio OTE.

KED®AAAIO 7

TPORANUA TNG TTANBWpag ATav GAuTo. MNa
TTapddelyua, otnv mepimTwon mou 100
oTriTia ABeAav va ETTIKOIVWVOUV PETAEU
TOUG ETTPETTE TO KABEVA va gixe 99 TnAé-
owva. AnAadr) ouvolikd Ba xpeidloviav
9900 TNAEQPWVIKEG CUOKEUEG KAl TTOAAEG
YPOUMEG ouvdEoNG!

ToTE TTPOEKUWE N avAYKN TOU THAEQW-
vikoU OIkTUoU. Ta dikTua atod €keivn TNV
ETTOXN MEXPI CAMEPQ TTEPATAV aTTO TTOANG
oT1édia. Apxikd dnuioupyridnkav Ta TPW-
Ta TNAEQWVIKA KEVTPA, 0T OTToia O KABE
OUVOPONNTAG OUVOESTAV OKTIVWTA HYE MIO
AQIEPWMEVN YPAMPMN Kal pia ouokeur. O
XEIPIOPOG TOUu KEVTPOU YIVOTOV aTrd TIG
TNAEQWVNATPIEG, Ol OTTOIEG TTPAYMATOTIOI-
ouoav TIG TNAEPWVIKEG GUVOETEIG UTTPO-
ota oe €vav Tivaka. O Tivakag autdg
ovopalétav UETAAAGKTNG Kal €iXe KATAA-
AnAeg Béocig, 6TTou cuvdEovTav Ta EIDIKA
Buopara ouvdeong. KdBe ouvdpountig
QAvTIOTOIXOUOE O€ GUYKEKPIUEVN BEon aTO
METAAAAKTN.

Av évag ouvdpounTig nBeAe va -
KOIVWVNAOEI JE KATTOIOV DEUTEPO, ETTPETTE
TTPWTA UE HIA XEIPOKIVNTN YEVVATPIO (HO-
vioT) va OTEINEl éva ofjua OTO XEIPIOTH
TOU «KEVTPOoUy. lNa va UTTopEi 0 XEIPIOTHS
va EVTOTTIOEl TT0I0G OUVOPOUNTAG TOV KA-
Aegeg, 10 ofpa TNG KANong dev akouyoTav
OQV KOUBOUVIGHOG OAANG PETATPETTOTAV O€
OTITIKO. € KABE KARON PETAKIVIOTAV TTAVW
OTO METOANAKTN €va XPWHATIOTO KATTAKI,
oTn Béon ToUu ouvOPOUNTA TTOU KAAECE.
2Tn OUVEXEID O XEIPIOTAG OuvdedTaV UE

TOV TTPWTO CUVOPOWNTH], O OTT0I0G TOU €ENYyOUCE WE TTOIOV CUVOPOUNTH RBEAE va
emKovwvAoel. O XEIPIOTAG TTPWTA EAEYXE AV N YPAUMA Tou O€UTEPOU GUVOPOUNTH
ATav eAeUBepn. ZTNV TTEPITITWON TTOU AUTH ATav €AeUBePn cuvdedTaV Uadi Tou Kal
ME TN XEIPOKiVNTN YEVVATPIO TOU £0TEAVE éva orjua Koudouviopou. OTav o deUTePOG
ouvdpOUNTHG ATTAVTOUCE, O XEIPIOTHG CUVEDEE TOV TTPWTO GUVOPOUNTH, TOV KAAoU-
vra, Je 1o 0eUTEPO, TOV KaAoUuevo. O XEIPIOTAG ETTPETTE VO OTTOCUVOECEI TOUG GUV-
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OpouNTEG WOANIG TeAEiwvE N OUVOIAAEEN, WOTE va EAEUBEPWTEI TIG YPAPPEG TOUG.
TNV TTEPITITWON TTOU TTapEéPEVE n oUvOEDN Kal JETA TO TTEPAG TNG TUVDIAAEENG,
ATav adlvarto Kal yid Toug dU0 ouvdPOUNTEG VA ETTIKOIVWVAOOUV UE TO KEVTPO.
Kd&Be oApa koudouviopoU Tou €vog TTEpVoUCE aTTd T OUVOECHN OTO KEVTPO Kal
KaTéAnye oTov AAAO cuvOpounTA Kai Ol OTO XEIPIOTH.

Ta xeipokivnTa KEvTpa Padi Pe TIS UVOPOUNTIKEG YPOAUMES ATAV TA TTPWTA Oi-
KTUQ yIa €TTIKOIVWVIa @wVvAG. KaBwg o1 avayKkes yia GuvOIOAEEEIS peyGAwvav Kal
ol ouvdpouNTEG aTTaIToucav Ypryopn oUvBeon Kal AtTéppnTn ETTIKOIVWVIA, TA XEI-
pokivnTa KEVTPA aVTIKATAOTAONKAvY a1Td Ta aUTOPOTA, OTTOU O XEIPIOTAS avTIKABi-
oTaTal ATTO QUTOUATA CUCTHHATA TTOU ETTITPETTOUV TNV aTTeuBeiag KAon Tou evog
ouvdpounTr aTtd ToV dAAO.

7.2 THAEODONIKA KENTPA-
THAEIMIKOINONIAKO AIKTYO

7.2.1 AvTouata TNALPWVIKA KEvVTpa

Ta autopaTa KEVTPa EEAIXTNKAV WG €EAG:

1. Apxika ATav nAekrpounyavikd. O1 cuvdé-
o€Ig yivovTav punxavikd pe tn BorBeia €1d1-
KWV NAEKTpOUAYVNTWY TTOU AéyovTal pw-
otpes A peAE. O1 nAekTpopayvATEG auToi
kaBodnyouacav dId@opoug UNXaviououg ol
OTTOIOlI  TTPAYMATOTTOIOUCQAV TIG OUVOECEIG
(ZxAua 7.1.5).

2. ApyodTepa, Ol UNXAviKEG OUVOEDEIG AVTIKO-
TAOTAONKAV PE NAEKTPOVIKEG KAl T KEVTPA
ovoudoTtnkav nAektpovikd kévipa. Oi guv-
0¢oeIg Twv cuvdpounTwy e€akoloubouoav Syiua 715 Of unyaviopol evéc nhe-
va yivovtal pe EeXwpPIoTEG YPOUUEG. KABE  krpounyavikou kévipou.
ouvdeon atmacxolouoe TTAAPWGS PIa Ypap-
un (f éva KUKAwpa oTo KEVTPO) yia 600 Xpbdvo diapkoucoe n opihia. Ta kévTpa
auTd gixav TIG idIEG duvaTdTNTEG PE TA NAEKTPOUNXAVIKE, aAAG Adyw TNG Xpn-
OIJOTTOINONG NUIAYWYWV avTi TTOAUTTAOKWY NAEKTPOUNXAVIKWY UNXAVIGHWY
ATav mo agidmaoTta, ATav 100 @opég TTo ypriyopa, 1o @Tnvda Kai dev XpEid-
Covtav auvtipnon. Emiong, kateAdupavav pikpdTtepo dyko, TTpdyua 1diaiTepa
ONUAVTIKO OTA PHEYAAA AOTIKA KEVTPA.

3. TeAikd, Ta onuepIva oUyxpova KEVTPA €ival wn@iakda, OTTou n oMIAia TTpwTa
METOTPETTETO O€ WYNPIOKO onfua pe avaloyowngiokd petatrpotéa (ADC) kai
OTN OUVEXEID N oUVOEDN TWV CUVOPOUNTWV YIVETaI PE TTOAUTTAEEN oTO TTEdiO
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TOU XPOvou. AnAadr) uTTopouv va poipddovtal TauTtoxpova va KavaAl TTepio-

00TEPOI TOU £VOG OUVOPOUNTEG.

Ta autépata wnelokd KEvTpa EeAiXxOnkav Kal auTd, yia va avTIHETWTTIOOUV TV
augavopevn {ATNoN o€ TNAETTIKOIVWVIOKEG UTTNPETiES. H ¢Tnon agopd Kal o€ TTa-
poxn VEWV YPaUUWY aAAd Kal o€ TToIOTNTA KAl TaxUuTnTa. Ta yn@iokd KEVTpa JUTTo-
poUv va KaAUWouv OAoUG TOUG GuUVOpPOoUNTEG MIag TTOANG. MTTopei dnAadn évag
OUVOPOMNTAG VA ETTIKOIVWVEI UE OTTOIOVONTTOTE AAAO KAl G€ OTTOIAVONTIOTE OTIYUN,
KAvovTag TNV TNAEQWVia Jia KaBoAikn uTinpeaia.

MNa Tnv ammokardoTaon PIag TNAEQWVIKAG oUVOEONG O€ £va KEVTPO XPEIAdeTal
«OUVEVVONON» TOU KAAOUVTOG GUVOPOUNTH HE TO TNAEQPWVIKO KEVTPO. 2TO XEIPO-
KivnTo gUOTNUa N ouvevvonan auTh yivoTav TTpoPopIKA avapecsa oTov KaAoUvTa
Kal OTO XEIPIOTH). APXIKG ETTPETTE O CUVOPOUNTAG TTOU KAAEI va avayyeiAel OTO XEI-
pICTH TOV apIBUO TOU KAAOUPEVOU OUVOPOUNTA Kal TTEPIJEVE va TTAPEI ATTO AUTOV
OXETIKEG TTANPOPOPIEG, TT.X. OTI 0 KaAOUpEVOG Oev ATTavTd A OTI OIAET JE KATTOIOV
GANo ouvdpounth. O XeIpIOTAG €TTiIONG atTokaBIoToUoE T oUVOEDH KAl TTOPAKO-
AouBouaoe Tn diegaywyr) TG TUVOIOAEEEWG.

270 QUTOUATO OUWG KEVTPO N UVOEDN TTPAYUATOTIOIEITAI ATTO PNXAVEG, TTOU
dev katahapaivouv Tnv avBpwTrivn yAwooa. 'ETal n aviaAAayr] TTANpo@opiwy yi-
VETQI JE BUO BIAPOPETIKOUG TPOTTOUG.

O ouvdpopnTAG OTEAVEI TIG EVTOAEG TOU OTO KEVTPO HE TN HOPQI NAEKTPIKWV

TTAAYWV 1) o€ cuvduaouoUg TOVWY Kal

TO KEVTPO QTTAVTA HE BIAQOPA AKOUCTIKA CHHATA il NXOONHaTA, OTTWG Aéyo-

VTal, TTOU TO KaBEvVa £XEl MIA EEXWPIOTH Oonuaaia.

Kai aTig 800 TTepITTTWoEIG o1 TTAnpo@opies aAAdlouv pop®r, dnNAadr) KwdIKOTTOI-
ouvtal. O1 Mo onUAVTIKEG AETTTOPEPEIEG QUTWV TWV NXOONUATWY Ba TTapoucia-
OTOUV TTAPAKATW OTNV TTAPAYPAPO TNG ONUATOBOTNONG TOU BIKTUOU.

7.2.2 To TNAETIKOIVOVIAKO SiKTUO

Mia peyadAn TOAN dev PTTopEi va €EUTTNPETNOET e Eva HOVO TNAEQPWVIKO KEVTPO
yla TToAAOUG Adyoug:

To k6OTOG TNG £YKATACTAONG CUVOPOUNTIKWY YPAUPWY TTou Ba gekivouoav

atéd €va TNAEQWVIKSG KEVTPO Kal Ba katéAnyav oTnv KABe oikia Ba Tav TToAU

MEYAAO.

2 TIEPITITWAON ATUXAMATOS i QUOIKNG KATAOTPOYNG Ba veKpwvovTav OAEG Ol

TNAEQWVIKEG YPAWMES TNG TTOANG.

Oa ATav oAU dUCKOAN OTTOIAdATTIOTE TPOTTOTTOINGN 1) £TTEKTACN C€ éva TOCGO

MeYEAO apIBud YPAUUWY Kal CUCTNUATWY CUYKEVTPWHEVWY OE €va OnuEio.
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MNa 1o Adyo auTo yiveTal €vag oxedIAOUOG YIa TOV ApIBUO TwV KEVTPWYV TTOU
Ba eykaTaoTaBolv og pia TTOAN KABWG Kal yia TNV €MAOYA TNG KATAAANANG B€-
ong, €101 WOTE va £EA0PAAIOTEI N KAA TTOIOTNTA! ETTIKOIVWVIAG YE TO EAGXIOTO
duvaTto k6oToG. Ta KévTpa HIag TTOANG ovoudlovTal aoTikd | TOTTIKA TEPUATIKA

KEVTPa Kal ouvdEovTal JETAEU TOug axnuartio-
vTaG TO aoTIKO OikTuo (TOo TeAeuTaio ovopdadeTal
Kal ouvOpounNTIKOG OIKTUO | aUVOPOUNTIKOS B0-
Xx0¢). ‘Eva tepuatiké kévipo cival katd kavova
AOTIKO KEVTPO pIag TTOANG 1 evég Xwpliou Kai
etuttnpetei ouviBwg 10.000 cuvdpounTég. e
pia TTOAN JE TTEPICTOTEPOUG CUVOPOUNTEG XPEI-
afovTal avTioTOIXO TTEPICTOTEPA TOTTIKA KEVTPQ.

H ouvdeon Twv aoTIKWV KEVTPWY OE YiveTal
ME Tuxaio TPOTTO. YTTdpxel €va €10IKO KEVTPO
OTO oTroio cuvdéovTal OAa Ta QOTIKA KEVTPO
p1ag TTOANG 1 YOG TTEPIOXNAG, TO OTTOI0 OVoud-
CeTan KouBikd KEvrpo (yia ouvTopia Ba avagé-
petal KopB.K). Eivai gykateotnuévo ouvribwg
OTOV iB10 XWPO I OTO idI0 KTiPIO PE TO ACTIKO
KEVTPO TNG OTToudaIdTEPNG TTOANG TNG
TTEPIOXNG.

MNa va grmopouv ol KAToIKOI PIag TTo-
ANG va €TTIKOIVWVOUV JE YIO ATTOMAKPU-
opévn TTOAN o€ GANO VOO, UTTAPXE! Eva

EexwploTd dikTUO TO UTTEPAOTIKO. To Keévipo

UTTEPACTIKO OIKTUO OUVOEEI JETAEU TOUG
OAa Ta KOUPIKA KEVTPO TA OTTOI0 CUYKE- TK
VTPWVOUV TNV AOTIKA Kivnon.

H olvdeon Twv KOUBIKWY KEVTPWV
yivetal péow Twv Kipiwv Kévipwv,
OTTWG @aiveTalr oto oxnua 7.2.2. Ta

TepuaTikd Kévipo

Teppatikd HEEIG)

ouvdpounTég

Zyqpa 7.2.1 O ouvdpounTrg B emi-
KOIVWVEI pe Tov [T xpnoiyoTroivTag
10 TEPUATIKO KEVTPO TK1. O1 ouvdpo-
uNnTéG A Kal B yia va eTTIKOIVWVACTOUV
xpnoiygotroiotv 1o TK1, TK2 kai 10
KOMBIKG Kkévipo. Kai oTig dUo Trepl-
TITWOEIG N oUVOEON AEYETAI AOTIKT).

Koan«'JI KouBlKo KouBu(o

Kavrpo Kewpo

TepuoaTikG
Kévtpa
cuvﬁpopmsg

Kopia Kévipa armoteAolv pépog Tou Zynpa 7.2.2 To utepaaTikd SikTuo ouvdéel Ta

«KOPUOU» TOU €BVIKOU UTTEPACTIKOU OI-

KOUBIKG KévTpa peTafy Toug. Ta KUpla KEvTpa
BpiokovTal éva eTTiTTESO TTOPATIAVW GTNV IEPAP-

KTUOU Kal gival OUVONIKA 43. ZuvABWG  yia Tou SIKTUOU Kal EAEYXOUV TNV UTTEPOGTIKY
BpiOKOVTGI otnv ﬂprEOOUO‘G TOU KAO¢ Kivnon. 210 KaTwTtepo emiTedo PpiokovTal Ta

vopou.

TEPUATIKA KEVTPA.

1 H mroiétnra ng tAspwvikng ypauuns kabopiletai amd tov O1ebvi opyavioué CCITT
(Aiebvi¢ 2uuBoulieutikn ThAspwvikn kai ThAsypagikn Emrporn). 2Huepa o opyaviouog ovo-

ualerar ITU (International Communication Union).
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BOPUPOPIKES CEUEEIG <

uTroBpuxia kaAwdia

BIEBVEC BiKTUO AIEOVES . NI
Kévipo Kévipo

Mpwretov

. [y A7e A | MpwrtetovTa
Kévtpo

Kévipo Kévipa

OikTUO KOpHOU
(uTtepaoTIkG

8ikTUO) .
Kupia
Kévtpa

KopB. | Kopp. |Kopp. RIS

Kévipo |Kévipo |Kévipo |Kévipo RN

2 4

Aiktuo TrpéoBacng

(aoTIKS BiKTUO) Tepparika
Kévtpa

IF @\t@ Ipappég ouvdpopwy

Zyfqpa 7.2.4 H ol0vdeon aoTépa XpnoIPoTIolEl Aiyeg
YPOAUMEG (MIKPO KOOTOG KOTAOKEUAG BIKTUOU), AAAd KA-
TTOIEG OTTO QUTEG UTTEPPOPTWVOVTAI KABWG PHETAPEPOUV
HeydaAo HEPOG TNG Kivnong. ZT0 ONUEPIVO BiKTUO TNG XW-
pag Ta Mpwrtevovta kEvipa Kal Ta Kupia gvotrolodvTal
kai ovopadovtal Théov Kupia Kévtpa. Auto emBaAAeTal
KQI OTTO TNV ACTIKA XPEWON KANGEWY EVTOG VOUOU.

KED®AAAIO 7

Zynqpa 7.2.3 H mAnpng diacuvdeon (fj TToAu-
YWVIK ouvdeon R auvdeon Bpdxou - mesh)
TTAPOUCIAlel TO TTAEOVEKTNHA OTI dUO KEVTPa
ouvdéovTal atreudeiag Ki €701  oUVOEDT ATTOKO-
BioTatal TaxUTaTta. MelovekTipaTa Tng cuvoéoe-
WG QUTAG €ival: a) 0 HEYAAOG apIBUOG YPOUHWY
Kai B) n Kakn ekpeT@AAeuon Toug, dedopévou OTI
aTré K&Be ypauun TepVA Yovo n auoifaia Kivn-
on dU0 KEVTPWV.

Ta Kupia Kévrpa oe ouvou-
AOHO PE Ta KOMPIKA ATTOTEAOUV
TO UTTEPAOTIKO OIKTUO Kal Aéyo-
vtal SlaBIBacTikG KéEvTpa, OIOTI
Oev guvdéovTal YE TuUVOPOUNTEG
aAAG BIEKTTEPAILIVOUV TNV Kivn-
on aTo JikTUuO.

H Trapamdvw dou Tou TN-
AetmikoIvwviakoU  BIKTUou  (OX.
7.2.2) Néyetal I1EpapyIkn. e Hia
TéTOIO dOMN N Kivnon o€ dUo Ké-
vTpa Tou idlou emmITTéSOU TTpAyUa-
TOTTOIEITON OTTO TO APECWG ETTOE-
VO OTnV Igpapyia KEVTPO, TT.X. Ol
ETTIKOIVWViEG avaueoa aTo Kopp.
Kévtpo 1 kal o1o KopB. Kévtpo 2
TTpaypatotrolouvTal atd 1o Kupio
Kévtpo 1. Mha TéTo1a 1EPAPXI-
K] Sopn SIKTUOU TIPOCPE-
PEl TOAAG TmAgovVEKTHHOTA
oTn Si1axeipion TG Kivhong,
OTOV EVTOTIOHO Kal TNV £Ti-
Auon mpoBfAnuarwv, oTnv
EMEKTAOT TOU SIKTUOU, OTRV
avaBabpion Twv KUKAwWHaG-
TwvV, aAAd Kai oTOovV TPOTOo
mou divovTal o1 apiduoi kKAR-
ong o€ KGBe ocuvdpounTn.

H olvdeon twv Kipiwv Ké-
VIpwV HETAEU TOUG WTTOPEI va
yivel katd 800 TPOTTOUG:
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a) Me mARpn diaolvdeon (TToAuywvikh 11 olvdeon Bpoxou-mesh), é1Tou 1O
KaBéva kévTpo ouvdEeTal KaT euBeiav pe OAa Ta AAAa kévTpa (oxrupa 7.2.3) kal

B) AkTivwTd (AéyETal KOI AOTEPOEIBNG OUVOEDT, OXNUa 7.2.4).

H kdBe pia ouvdeon £Xel Ta TTAEOVEKTAUATA KAl TO PEIOVEKTAUATA TNG. TNV
TPAEN, Katd TN dlapdpPwan evég UTTEPAOTIKOU SIKTUOU ouvdudlovTal Kal ol U0
TPOTTOI YIO VO ETTITEUXOE TO KAAUTEPO ATTOTEAETUA. 2TIG XAUNAOGTEPEG BaBUideS TOU
OIKTUOU, OTTWG Ta KOMPIKA KEVTPA, N oUvOEDN €ival KUPIWG AKTIVWTH, EVW 0TV
uynAoTEPN Babpida xpnoipoTrolgital kai n TARPng dlacuvdean (Bpodxou).

To utrepaoTikd dikTUO TNG EAAGDBOG cival TTaPAdeIypa evOG TETOIOU WIKTOU OI-
KTUOU, TO oTroio TrepIAappavel Ta eTTTd MNpwTtelovTta Kévrpa Tng xwpag. Ta kévTpa
QUTA ATTOTEAOUV TUAMA TOU UTTEPAOTIKOU SIKTUOU Kal aVAKOUV OTnV avwTtaTn Bab-
dida Tng 1epapxikrg douns. Kdabe Mpwrtetov Kévtpo euttnpetei Ta Kupia Kévrpa
MIag PeYAANG TrePIOXAS Kal ouvhBwg auoTeyddletal PJe To peyaAuTepo Kupio Ké-
vTpo Tng TepIoxns auTtis. OAa Ta Mpwretovta Kévipa aguvdéovtal pe 1o AlEBvEg
Kévtpo (ox.7.2.4).

7.3 ZHMATOAOTHXZH XYNAPOMHTH - APIOMOAOTHZXH

H onuarodornon

To auTOPOTO KEVTPO  ETTIKOIVWVEI

P p Ta 1I81WTIKA TNAEQWVIKG KEVTPA, T OTTOoIx
ME TOV ouvdpounTA Kal avaAoya pe TIG

gival yVwoTd Kal wg «deuTEPEUOUOCEG N

EVTOAEG TTOU OEXETal ATTO QUTOV EKTEAE PBX (Private automatic Branch Exchange),
KATTOIEG AEITOUPYIEG VIO VO OTTOKATAGTH)- XPNoIPoTToIoUVTaIl OE KTipIA, ETAIPIEG KAl Op-
. . P yaviopouUg Kal €EUTTNPETOUV TNV E0WTEPIKN

o€l Jia ouvdeon. H emkoivwyvia auth . . .
. ; . ) TNAEQWVia aAAd kai Tn 81agUvdEDn e TO dNn-
ovopddetal orpavon r onuaroddton. pOOI0 TNAEQWVIKS BIKTUO. Z€ AQUTA Ta KEVTPA
MNa TTapddeiyua, To orjpha Koudouviouou, UTTGPXOUV Kal GAAa nooruaTa yia Tn diek-

TTEPAIWON OUVOECoEWV UETAEU ECWTEPIKWV

ol TTAAPOI ETTIAOYG QVIKOUV OTNV TNAg- KOl EEWTEPIKAY YPQILEV.

QWVIKA onuatoddtnon. H anuatoddTn-
on dlakpivetal g€ OUO KATNYopieS: a) o€
QUTA avapeoa 0To CUVOPOUNTH Kal TO KEVTPO Kal B) o€ auTr PETAgu Twv KEvTpwy. Ta
oAuaTa onuaToddTNoNnG dIoKPIVOVTAl £TTIONG € AUTA TTOU YivovTal QvTIANTITA Kal O€
auTA TTOoU B¢ YivovTal avTIANTITA atTd TO XPAOTN. Ta avTIANTITA aTTd TO XPrOTN OVOUd-
{ovTal NXOOAUATA KAl TTOPAYOVTaI OTA KEVTPA ATTO [Ia YEVVATPIO ouxvoTnTag 450Hz.

TnAewvikl onparodoTnon ovopalerar To oUVOAO EKEIiVO TwV
ONHATWV TTOU AVTAAAGCTOVTAl HETASU TNHAEPWVIKWYV KEVTPWYV N HE-
TAalU TNAEPWVIKWYV KEVTPWV KAl CUCKEUWYV Yid vd EMTUXOUV, VO
urtooTnpi§ouv Kal TEAOG va S10KOTITOUV HIa THAEQPWVIKH oUVSEon.
Tov TTpWTO KAIPG TNG TNAEQWVIAG TTOU 01 KAROEIG ETTITUYXAVOVTAV PJECW TNAEQW-
VATPIAG N onuatoddtnon yivotav xeipokivnta. Me tnv e€ENIEN TNG TexvoAoyiag n
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onUaTodoTNON £XEl Yivel 101aiTEpa TTOAUTTAOKN Kal eEUTTNPETE OUVOETEG AcITOUp-
yieg, 6TTWG KAACEIG e avaoTpopn' Xpéwan, TTpowdnaon TG KARoNG o€ GAAN ou-
OKEUN K.ATT.

7.3.1 ZnuatodorTnon ovvdpountn

H perddoon Twv onudvoewyv avdaueoa

0,2s 0,7s o€ KEVTPO Kal ouvdpounTh €gapTtdTal atéd
0,3s 0,8s TNV KOTAOTAON TNG TNAEQWVIKI G CUOKEUNG.

YT1rapxouv ol €€1¢ 600 KaTaoTACEIG:
et G UV a) H kardotaon npepiag, 6mou TO
1s aKouaTiké gival TTdvw aTn ouokeur] (on-
9s hook). H cuokeun gugavifeTal wg avol-
XTO0 KUKAwMaO Kal uttdpxel 1don 48V oe
onpa eAeuBepou OA0 TO HAKOG TNG YPAMUMAG Xwpig va OI1€p-

0.15s 0.15s 0.15s Xetal paupa.' i ;
B) H katdoTtaon, 6TTOU ATTOMAKPUVE-

0.475s 0.475s 0.475s . . .

WW qu ,UW‘U Tal TO AKOUOTIKO atrd Tn Béon tou (off-
o e e hook). H ouokeury ouvdéetal oe oeipd

ME TOUG aywyoug TnG YPAUMAG Kal £TOI
dnuioupyeital éva pedua NG TAENG TWV
30mA, T0 oTT0i0 dIaTPEXEI TO TUVOPOUNTI-
KO Bpdxo. H 1don ota akpa Twv duo aywywyv PeEIwveTal atTd Ta 48V og TTepiTTou
10V avdAloya pe TNV améoTaon aTrd 10 KEVTPO.

To pedua TTOU dlappEéEl TO GUVOPOUNTIKO BPOXO EVNUEPWVEI TO KEVTPO OTI O
OUVOPOUNTAG €XEI ONKWOEI TO AKOUOTIKO (MIKPOTNAEQWVO) TOU Kal TTIBUNET va
TTPAYUATOTTOINOElI PIa OUVOIAAEEN. To KEVTPO TTpoeTOINAdETal va TOV €EUTTNPETA-
oel. Otav givail £Toiuo, oTéAvel oav emeBaiwon oTov KAAOUVTA £va €18IKO NX6on-
Ma, TO OTT0i0 OVONACZeTal NYOoNua évapéng emAoync (To «ax» Tou KWwdika Mopg Kai
gival To orua TTou akouyeTal, OTAV ONKWVYOULE TO OKOUGTIKO).

2Tn CUvEXEIa 0 KOAWV axnuaTifovtag Tov apiBuod oTéAvel Toug TTaAPoUG 1 T6-
voug €1mIAOYAG. To ouvdpouNTIKG KEVTPO avayvwpidel TNV €TTIAOYA Kal EEKIVA TN
ouvoeorn. KaBe ouvdeon trepIAauBavel opIouEVA KUKAWUATA, TTOU EVWVOVTAI UE-
Tagu Toug. MNa va xpnoiuotroinBei éva KUKAwUa o€ pia oUvOean, TTPETTEI TN OTIYUN
TTOU TTPAYUOTOTTOIEITaI N oUVOEDN auTd va gival eAeUBepo. H elpean evog eAeU-
Bepou KUKAWMATOG YiveTal atTd TO id10 GUVOPOUNTIKO KEVTPO 1 a1rd GAAa KEVTPA.
To TTpwTO €AEUBEPO KUKAWPA TTou BpiokeTal kaTtahapBaveTal (deopeUETal) yia va
eptrodiovtal GAAeG ouvdEioelg va kaTtaldBouv To id10 KUKAwA.

Zynpa 7.3.1 O1 SIGPKEIES TWV (NXO)ONHATWY.

1. Xpéwan oTov kKaAoUuevo Kai 6xi aTov KaAouvra auvopounT.
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Av 6Aa Ta dlaBéoipa KUKAwaTa gival AdN KatelIAnuuéva atmmé aAAeg auvdia-
AEEEIG, N oUvdeon Oev PTTOPEI va TTPOXWPNOEl Kal 0 guvdpopunTAg AauBaver To
nxoonua kareiAnuuévou (1o «e» Tou aA@aprTou Mopg kai Aéyetal &T1 TO TNAEPWVO
TTOU KOAEgape «Bouilel»). To idio ofua oTEAveTal ATl TO KEVTPO GTOV KAAOUVTQ,
otav n ouvdeon @BAcel oTov KAAOUUEVO oUVOPOUNTH, AAAd aUTOG PIAG PE KA-
TTo10v GAAO cuvdpounTn, gival dNAadr KATEIANUUEVOG.

Av 0 KaAOUUEVOG gival EAeUBEPOG, 0 CUVOPOUNTAG TTOU KOAEI TTaipvel To anua
EAeUBepou (To «T» Tou aApapriTou Mopg Kal AéyeTal 0TI TO TNAEQWVO «XTUTTA»). Me
TOV 10 puBUG oTéAVETAI OTOV KOAOUPEVO TO KANTRPIO PEUHA (O Ua KOUDOUVI-
Opou), To oTroio gival gia evaAAacaoduevn Tdon peydhou TAdToug (90 V RMS) kai
ouxvoTtnTag 25 Hz kai kavel va nxei 1o koudouvi TNG GUCKEUNG TOU.

OT1av 0 TEAEUTAIOG ONKWOEI TO AKOUGATIKO, KAEIVEI 0 GUVOPOUNTIKOG Tou BPOXOG,
TO KEVTPO DIOKOTITEI TO OANA KOUBOUVIGHOU, YEYOVOGS TTOU XOPAKTNPIZEl TNV Evap-
&n Tng ouvdiaAé§ewcg. ATTokaBioTatal n TNAEQWVIKN ETTIKOIVWVIa Kal apxidel n
XPEwon TNG OUVOIAAEEEWG.

To TéA0g TNG CUVOIOAEEEWG KAl TNG XPEWOEWGS XOPAKTNEICETAI PE TNV ATTOBEDN
TOU JIKPOTNAEQWVOU TOU KAAOUVTOG ouvOpOUNTH, TTPAYUA TTOU SIOKOTITEI TO OUV-
OpounTikd Tou Bpdxo. Otav kAcioel 0 KaAwv, N ouvdIGAeEn Ba TTepaTwOei kal n
xpéwan oTtaupard. Etiong, 1o 6A0 cuoTnua (CEUKTIKO SiKTUO, KUKAWHATA KEVTPWYV
K.ATT.) atreAeuBepwveTal.

Otav pia kAfjon 1TpoopideTal yia JakpIve ouvdpounTr], auTth TTpétel va dla-
BiBaoTei péow evog i TTEPICOOTEPWY KEVTPWY. Ta aTTapaiTnTa CHPATA YIA TNV
évapén TG ouvdIGAeENg, OTTWG To OnPa KaTeIAnPuévou A eAelBepou, TTPETTEN va
O1EABoUV aTTd OAa Ta eVOIAUETA QUTA KEVTPA. YTTAPXOUV PECA OTA KEVTPA EI0IKA
KUKAWMOTA A KavaAia, Ta otToia avaAapBdavouv Tn PETAQOPd QuTWY TwV CNPa-
Twv. H onuaTtodotnon PeTagl Twv KEVIPWV gival Mo olvBeTn atd Tn onuatodo-
TNoN KEVTPOU-OUVOPOUNTA Kal Ba TTapouciacTei HeTd Tnv apiBuodotnaon.

7.3.2 Ap18uodortnon

H apiBuoddéTtnon Twv ocuvdpounTwy Kal Twv KEVTPpWV Yivetal ge Baon Tig ou-
otdoelg Tou C.C.ILT.T. Z0p@wva pe TnVv 1EpapyIkr dour| Tou SIKTUOU ThG XWPag Td
KEVTPA XwpIilovTal O€ TTEVTE ETTITTEDA:

1. Aigbvn,

2. NpwrtevovTa,

3. Kupiqa,

4. KouBika Kai

5. Tepuarikd Kévtpa

Ta Mpwrtevovta KEvTpa e TOUG QVTIOTOIXOUG XAPAKTNPIOTIKOUG apiBuoUs KAR-
OEgWV QaivovTal oToV TTivaka 7.1.
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MpwTedov
Kévtpo

Ap18pdg
KMjong

ABnvwv

Oea/vikng

Aapiong

KaBarag

MoTpwdv

TpImTéAewg

HpoxkAeiov

IV O |G|k~ W

IMivaxag 7.1 XapakTnpIoTIKOi

apIByoi KANoNG TwV TTPWTEUOVTWV

H 1repioxn kB¢ MpwTelovtog Kévrpou uTro-
dlaipeital o€ PIKpOTEPA TUNMaTA, oTa Kupla Ké-
vTpa, Ta oTToia €ival 43 Kal £XOUV eyKATOOTADET
KaTé TTpoTiunon OTIG €0pEG TWV QAVTIOTOIXWV
vouwy. KaBe Kupio Kévtpo €xel XapakTnpioTi-
KO apiBud KAAoewg diynRgio apiBusd, étrou 1o
TTPWTO Yneoio gival Tou MNpwTeuovtog Kévipou
OTO OTT0i0 AVNKEl Kal To OeUTEPO YWNn@io gival xa-
pakTnpIoTIKG Tou Kuplou KévTpou.

MNa mapddeiyua, oto MpwTtetov Kévrpo Ka-
BdaAag utrayovtal Ta Tévte Kupia Kévipa trou
@aivovTal gToV TTivaka 7.2.

‘Ouola, kébe Kupio Kévtpo utrodiaipeital o€
KouBika Kévipa (KouB.K.), Ta ottoia xapokTn-
piCovtal aTo £BVIKS ouoTnua apIBpoddTNOoNG KE
Tpia ynoia, atrd Ta otroia Ta OUO TTPWTA CUMTTI-
TITouv Pe autd Tou KOpiou KEVTPOU GTO OTTOIO
QVvIKOUV Kal TO TRITO Ynio xapakTtnpiel 1o idio

MNa va emAeyei kamoio amoé Ta KouBika Ké-
vipa Tou OIKTUOU, TTPETTEI VO TOTTOBETNOEI TO
«0» oav TpwTo Yneio. Me 10 undév oav Tpw-
TO Ynoio piag KAAoNg avayvwpidel To KEVTPO

KEVTPWV.
Kupio Ap10pdg
Kévtpo KAjons
Kofahag 51 10 KopB.K.
ApdGuag 52
Kopomvig 53
=avens 54
AAeE/TTOANG 55

OTI TTPOKEITAI VA TTPAYUATOTTOINBEI UTTEPATTIKN

IMivakas 7.2 ApiBuoi KAiong KUpiwv
KEVTPWY Ol OTTOIOI AVIKOUV OTO
TTpwrevov kEvipo KaBaAag.

KAARON.

210 KUpio Kévipo Apapag Pe XapakTnpIoTIKG apiB-
Mo 52 uttdyovrai:

a) To KopBiké Kévrpo Apduag pe apiBud 521,

B) To KouB. Kévrpo Mpoootodavng pe apibud 522,

y) 10 KopB. Kévtpo Neupokotriou pe apiBuoé 523 kai

0) 10 KouB. Kévtpo MapaveoTiou pe apiBud 524

To mapamdvw TTapdadelyua Gaiveral oTo oxrua 7.3.2.

Ta KopBikd Kévipa Tng xwpag Ta otroia gival Tre-
pitrou 250 uttodiaipouvTal o€ Teppatikd Kévrpa. OAa
Ta Teppatikd Kévipa Ta oTroia avAKouv € KATTOIo
KopBikd Kévtpo €xouv Tov idlo XapaKkTnpIoTIKO aplB-
HO KAong. To TARBog Twv TepuaTikwyv Kévipwy ei-
vai Trepitou 2.000 kai Ta 6p1d Toug Katd diacTrpara
peTaBdaArovTal. Ta épia kaBopilovTtal KGBe Popd aTd
OXETIKEG MEAETEG, OI OTToiEG PBaaifovtal ae dlIagopa
KPITAPIA, OTTWG YEWYPAPIKA, BIOIKNTIKA, TNAEQPWVI-
KOU €vOIQ(EPOVTOG, OIKOVOMIKOTEXVIKA, duvaTdTnTag
OpPOPOAGYNONG TNG KivNaNg K.ATT.

H ogipd Twv yneiwv pe Tnv
oTToia TTPETTEl VA Yivel N ETTIAOYA
€VOG ouvdpounTh, OTO UTTEPA-
OTIKO biKTUO, €ival n €¢NG:

MpwTta 10 «0», OTN CUVEXEID
TO XOPOKTNPIOTIKO apIBud ToU
MpwrtevovTog Kévtpou, £TTEITA TO
XOPAKTNPEIOTIKO aplBud Tou Ku-
piou Kévtpou, KaToTTIvV TO Xapa-
KTNPIOTIKO apiBuod Tou KopPikou
Kévtpou kai TéAoG TOV QpIBud
Tou guvdpounTr]. TotroBeTnUéva
Ta Yn@ia Ye TNV TTOPATTAVW OEI-
pa atroteAoUV Tov £6VIKG apiBuod
KAong tou ouvdpountn. Ixn-
paTidovtag Ta wneia e auth Tn
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Mpwrtevov Kévipo
KABANAZ
AP.KA. 5

ZEUKTIKG dikTUO Kopio
Kévipo
Kopotnvrig
Ap. KA. 53

Kupio
Kévtpo
Ale€avdpoUTIoAng
Ap. KA. 55
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Y1epaoTikd

OikTUO

W)
3

KopB. Kévtpo
Apapag
Ap. KA. 521

KopB. Kévtpo
Mpogotodvng
Ap. KA. 522

KopB. Kévtpo
Neupoxorriou
Ap. KA. 523

KopB. Kévtpo
MNapaveaTiou
Ap. K\. 524

KopB. Kévrpo
Aiduporeiyou
Ap. KA. 523

v
-~

AaTIkO

TeppaTikG
OikTUO

auvdpPOuNTIKG KEVTpa

SikTuo

+

ZuvdpopnTég Ap. KA. = ApiBudg Khjong

Zynpa 7.3.2 H apiBuoddTnon Tou SIKTUOU EPTTEPIEXE! TNV IEPAPXIKT Sopr.
>1a Mpwrevovta Kévtpa divetal £va wneio kai gival aTo TTpwTo £miredo, oTa Kupia Kévtpa
Sivovrtal dUo wneia kai gival oTo eUTEPO ETTITTESO K.O.K.

ogIpd, O TTapaTTdvw ouvOpPouNTAG UTTOPEi va KANBEI atrd o1rol0dTToTE ONEio TNG
XWPOG.

MNa mapadeiypa otav éva KouPikd Keévrpo éxel apiBud kAnoewg 10 1, 10 KU-
p1o Kévtpo oTo otToio avikel £xel To 2, To MNMpwTelov KEvTpo 0TO OTT0i0 AVAKEI TO
KUpio Kévtpo €xel XapakTnpIoTIKO aplBud 1o 4 Kal 0 ouvOPOUNTAG £XEl ApIBUS
KAAoEwG 10 9876, 0 €BVIKOG aplBudG Tou cuvdpounTr autou gival o 04219876.

MNa Tnv opydvwon NG apiBunong Twv UTTEPACTIKWYV KEVTPWY I0XUOUV O £E1G
TTAPATNPACEIG:

a) To «1» wg TTPWTO Yneio TTapéxel TN duvaTdTNTa OUVOEDNS UE TO TTANPOYO-
piako kévTtpo (T1.X. 141, 151, 131, 132 K.AT.) i} yia TTapoxn d1Iagopwv TTANPOYo-
PIWV I UTTNPECIWV.

B) To TAABOG TWV Wn@iwv eTTIAOYAG Yia KABE ocuvOPOUNTA YIS XWPAG TTRETTE
va gival Tavta 10 9 (9 wneia padi pe 1o «0»). MNa k& ouvdpounTA Tou dieBvoug
OIkTUOU, TO OUVOAO Twv Wniwv €TAoYNAG padi ye 1o «00» TTPETTEl va gival To
TOAU 13. H TTapatdvw apxr TTPETTEl va TNPEITal cUPQWVA JE TIS CUCGTATEIS TWV
dIEBvv opyaviouwy Kal agopd To TTANBOG Twv Wn@iwv €TTIAOYNAG Yia KGBe cuv-
dpouNTA pIag XWPag.

Y) 210 peydAa aoTikd KEVTPA, OTTOU PPIioKETal EYKATEOTNUEVO KA&TTOI0 MPpWwTEU-
ov Kévtpo, kaBiepwBnke 10 Yn@io «1» YeTd Tov aplBud KARong Tou MpwTtelovtog
Kévtpou. ‘ETal pe 10 041 yivetal emAoyn Tou Kopupikou Kévipou Adpioag, pe 1o
061 emAoyn Tou KopB. Kévtpou Matpwv, pe 1o 031 Tng @cooalovikng K.ATT. Mg
auTov Tov TPOTTo Yyivetal diaBiBaocn AlyoTepwy wnoeiwv oToug apiBuoug KANong
TWV PEYAAWY AOTIKWYV KEVTPWV Kal au&avetal n taxutnta emAoyng. Eidika otnv
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eploxr Tng ABAvag n etmAoyr kaBopioBnke ato «01» avti Tou «021» TToU ETTPETTE
Va €ival KaVOVIKA.

7.4 AIKTYA METATQIHX - METATQTIH MAKETON -
APOMOAOIHZXZH

21N onuaTodoTnon PETOEU Twv KEVTPWY XpnolyoTroleital 1Id1aiTepo OikTuo on-
poT0dOTNONG (avetdpTnTo atrd Ta KavaAia opiAiag). To dikTuo autd atroTeAeiTal
atd TOAAG avegdpTnTa KEVTPa onuaToddTnong (Kévrpa 2nuarodoérnong, S.T.P.-
Signaling Transfer Points) cuvdedepéva petagu toug. Ta S.T.P. ouciaoTikd givai
MEYAAOI UTTOAOYIOTEG, o1 oTToiol JETARIBAloUV PETAEU TOUG Kal PETAEU TWV TNAEQW-
VIKWV KEVTPWY PeyAAo TTARB0G dedouévwy. Ta kévipa anuatoddTnong £XOUV wg
ouvOpPOUNTEG Ta TNAEPWVIKA KEVTPA, Ta OTToia ovopadovTal yia Ta S.T.P. «onueia
onpaTodoTNoNG». Ta onueia onuatoddTnong (TNAe@wvikd kévtpa) diapiBalouy Ta
OfPATA TOUG OTO KEVTPO ONUATOdOTNONG OTTOU UTTAYOVTAl.

To dikTUO ONUATOBOTNONG XPNOIUOTIOIET TNV TEXVIKN UETAYWYNS TTAKETWY. TN
METAYWYN) TTOKETWV TO OAUA KWOIKOTTOIEITAI KOI KOUUATIAZETAI O TTAKETA OPICE-
vou pnkoug (bits). OAa Ta TTakéTa 1TE €ival dpola JeTalu Toug Kal KaBe €va dia-
Bétel pia emke@aAida Pe Tn dielBuUvon TTPOOPICHOU. ZTNV TTEPITITWON UETAYWYNS
KUKAWparo¢ ota ouvABn kévipa, Katd Tn SIApKEIa TNG ETTIKOIVWVIOG, dlaTiBeTal
ouvnBwg éva kavdaAl (eualkd 3kHz i kavaAl PCM 64kbit/s) atrokA€IOTIKG 0Tn oUV-
deon. AvtiBeTa, OTNV TTEPITITWON PETAYWYNAS TTAKETWY, TA TTAKETA aKOAouBoUvV OI-
d@opoug dpOUOUG yIa va GTACOUV GTOV TTPOOPIGUO Toug (oTn dieUBuvar] Toug).
Otav grdoouv aToV TTPOOPICHO OAG Ta TTAKETA, TTPWTA TOTTOBETOUVTAI OTN OEIpd
Kal JeTd aguvappoAoyolvTal yia va cuvB£aouv To apXIKo aAua.

Ta dikTua peETAYWYAG TA OTTOIA XPNOIKMOTIOIOUVTAI OTIG TNAETTIKOIVWVIEG TTEPI-
AapBdavouv Ta SikTua PHETAYWYAS Kal HETAdooNG Kail Ta dikTua onuatodoaiag.

7.4.1 AikTva pstaywyns (Switching)

Ta dikTua peTaywyng armotehouvtal amd KOPPBoug ouvdedepévoug PeTaEU
Toug. O1 KOUBOI £€eTACOUV TOV TTPOOPICHO TWV dEdOPEVWV KAl BPIOKOUV TO GU-
VTOUOTEPO O1aBEaINO «OPOUO» yia To OEKTN. Ta dedouéva (ouiAia  oRuarta),
Ta OTTOIa €I0£PXOVTAl OTO OIKTUO OTTO KATTIOI0 GUVOPOUNTA 1 KATTOIO TEPUATIKO,
OpopoAoyouvTal atrd kOUPBo o€ KOPPBO WEXPI TOV TTPOKABOPICHUEVO TTPOOPICHO.
Mepikoi kouBol cuvdéovTal povo pe GAAoUG KOPBOoUG Kal Ogv £XOUV oUVOPOUN-
T€G. AuToi Traifouv 10 pdAo Tou diaBIBaaTh TNG TTAnpoopiag. MNa Adyoug agio-
TMOTIAG oI CUVOEDEIG TwV KOUPWV Eival OPKETEG, WOTE VA UTTAPXE! Kal OEUTEPOG
EVAAAAQKTIKOG OpOUOG PETAEU Twv ouvdpounTwy. YTTApXOUV TPEIG PACIKEG E-
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Bodol atrokaTdoTaong ouvoeang dUo K2

OUVOPOUNTWY A TEPUATIKWY OTABUWY o

oTa OiKTUA PETAYWYAG:

* Metaywyn kukAwparog (Circuit
switching)

e Metaywyr pnvupaTtwy (Message
switching)

e MeTaywyn TokéTwy (Packet
switching).
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7.4.2 MsTaywyn KUKAWUQaTog
(Circuit switching)

N

LTI
[T

H petaywyn KUKAWPATOG €ival Te-  Zyrjua 7.4.1 Metaywyr kukAwpaTog. O ouvspo-

XVIK] KATA TNV OTToia agIEPWVETAI Hid untg T1 €xel éva KOKAwpa ouvdeong pe Tov T2

p . . HEoW TwV KOUPBwWV K1 kai K3.

QUOIKA Celén PETAEU Twv CuvdpPOuN-

TWV yia 6An Tn dIdpKEIa TNG ETTIKOIVW-

viag Toug. H ouvdeon gival TUNPOTIKA KAl ATTOTEAEITAI ATTO THAPATA YPANPWY TTOU
ouvd£ouv Toug dIapopoug kOuBoug Tou BIKTUoU. Me Tn PETOYWYH KUKAWUOTOG
KGBe ypaupr TTou KataAauBAveral yia pia oUvoeoT aTTACXOAEITal TTARPWGS Kal
QATTOKAEIOTIKA PE TNV ETTIKOIVWVIA Twv dU0 cuvdpounTwy (6TTWG 0T0 KAAOIKS Tn-
AeQWVIKO OiKTUO).

To oxnua 7.4.1 rapiotavel éva Té1o10 dikTuo pE 5 kéuPoug (KI, K2, ..., K5) kai
KATTOIO TEPUATIKA 1 auvdpountég (TI, T2, T3).

‘EoTw OTI TO TepuaTikd anueio T1 B€Ael va emkolvwvAoel Ye 1o T2. To T1
otéAvel oto K1 pia aitnon yia ouvdeon pe 10 T2. O kéupog K1 (o otroiog eival
€101KOG uttoAoyIOTAG) Eekivd Tnv avalnTnon yia Tnv €miAoyr dpduou (TToI10G €i-
val d1aB€aIpog, e AiyoTepn Kivnon K.ATT.), €TTIAEyEl TOV KOUBO K3 peTagpépovTag
TOU TNV aTmaitnon yia ouvdeon e 70 T2. O K3 amokabioTd 10 KUKAWMA JE TO
T2, epbéoov Quaika 1o T2 gival diaBéaipo. ATé auth Tn oTiyuni 1o T1 ymropei va
ETTIKOIVWVEI PE TO T2 oav va UTTAPXE PETAEU TOUG Hia a@IEpWHEVN YPAUMNA. ZTO
TENOG TNG ETTIKOIVWVIAG N oUvdeon TepPaTideTal, agou e1doTToinBouv TauTOXpOova
kai o1 kopBor Kl, K3, woTe va S1akOWouv TNV KATAANWN Twv KAVOAIWY TTOU TOUG
ouvdEouv.

H xpron Tng HETAyWYRS KUKAWHATOG TTapouaiddel U0 BACIKA PEIOVEKTHUA-
Ta. To TTPWTO €ival OTI TNV WPA TNG ATTOOTOAAG TTPETTEI va gival dIaBETIUa Kal Ta
0Uo0 akpa (cuvdpounTég N TepUaTIKG). To OeUTEPO €ival OTI yIa TNV ATTOKATACTA-
on TNG €mKOIVWViag, aAAd kal katd Tn dIAPKEIA TNG, Ol YPAUMES €ival KATEIANU-
MEVEG ATTO TOUG TEPUATIKOUG OTABUOUG A TOUG CUVOPOUNTEG EITE AUTOI ETTIKOIVW-
vouv €ite Ox1. Ymapyouv dnAadnA keva diaoTthpaTa xpovou. Me mn xpron ouwg
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Mepik@ a1Té Ta TTAEOVEKTAUOTA TNG JETAYW-
YNAG MNVUNATWY givai:

* TNV WPQ TTOU O ATTOCTOAEQG GTEAVEI TO UN-
VUHQ, O OTTOOEKTNG PTTOPEL va unv €ival guv-
Oepévog. To BiKTUO pPTTOpPEl Va atmoBnkeUoel To
MAVUpa Kal va To oTeiAEl apyoTeEPQ.

® H eKUETAAAEUON TWV PUOIKWY CUVOECEWV
(Yypoppwv) gival TToOAG kKaAUTEPN, agou éva Ka-
VAAI uTTOpEl Va JIEKTTEPAIWAOEI UNVUUATA TTOA-
AWV XPNOTWV.

* YTrdpxel n duvatoTnTa TTOAATTANG ATTO0TO-
AAG Tou id1ou pnvUpaTog o€ TTOAAOUG XPHOTEG.

e O éAeyxoG CQOAUGTWY WTTOPED va yivel
atré 10 BiKTUO.

O1 dUo TeppaTikoi aTabuoi €xouv Tn duva-
TOTNTA VO avTaAAGGoouv pnvipata ypauué-

KED®AAAIO 7

NG METAYWYNAS KUKAWMOTOG Ol OUV-
dpounTEG YTTOPOUV Va XPNOIUOTIOIN-
oouv OAo To d1aBéaipo eupog Lwvng
TNG YPOUUAG €XOVTAG WG CUVETTEIN
KOAUTEPN TTOIOTNTA UTTNPECIWV.

7.4.3 MsTaywyq unvoudTwyv
(Message switching)

2Tn YETOYWYHA OUTH O ATTOOTOAE-
ag opyavwvel Tnv TTAnpogopia o€
MrAvupa TTou TO divel oTo SiKTUO YId

Vva 0€ DIAPOPETIKO KWOIKA Kal PE BIAPOPETIKA

Olektrepaiwaon. To dikTuo TTpowBEi TO
TayuTtnTa.

MAVUMO atroé KOpPBo og KOUPo, HEXPI
TOV TEAIKO TTOPaAATTTN. To &iKTUO €K-
METAAAEUETAI TIG QUOIKEG OUVOEDEIG (CEUKTIKA KAVAAIQ) ETAEU TV KOUBWYV yIa TNV
ATTOOTOAR INVUPATWY OAWV TwV GUVOPOUNTWY. Z€ KABE urVUa €ival anueiwpévn
aTnv apxr n 01elBuvaon Tou TTAPAAATITH, OUTWG WOTE O KABE KOPPBOG va TO TTPOW-
B¢i aTov TTANCIEaTEPO, GTAV BPEl DIABETIUO QUOIKO KAVAAIL

ZTOUG KOPPBOUG €VOG SIKTUOU HETAYWYNS HNVUHATWY UTTAPXOUV
€181K0i UTTOAOYIOTEG HE HEYGAN PVAHN, TTPOKEIPEVOU: A) va atTtoBnkelouv

Zynqpa 7.4.2 O ouvdpountig T1 aTéAvel pia TTAnpo@opia n oTroia Tepayi(eTal o€ 4 TOKETA. STEAVEI Ta
TrakéTa 1, 2, 3, 4, pe T ogipd otov K1 0 o11oiog yia kGBe TTOKETO ETTIAEYEl TOV TTIO GUVTOHO OPAUO aTTO-
OTOANG. 'EoTw 611 T0 TTakéTo 1 TInyaivel atmd Tov K1 otov K2, katétmv otov K3 kai a1md ekei otov K5 yia
va kataAn&el oto T2. MNa 1o TTakéTo 2 o K1 atrogaacidel 611, £11€1dr o1 GAAol dpdpol yia Tov K5 gival apkeTd
POPTWHEVOI KAl 0 SPOMOG Yia To K6 £xel AiydTEPO TTAKETA OE AVAMOVI, TIPETTEI v TO OTEIAEl oTOV K6. ATTO
€Kei TO TTakéTo TTPoweEiTal péow Tou K5 o1o T2. To TTakéto 3 akoAouBei Tov idlo dpduo pe To 2 Kal To
TTaKETo 4 Tov Opopo K1 - K3 - K5 - T2.
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Ta ynvupara, B) va €€eTadouv ToV TTPOOPICKO TWV PNVUPATWY Kal y) va Ta TTpo-
wBoUv o€ eTTOPEVO KOUPBO 1) OTOUG TTAPAANTITEG. 2TOUG KOPBOUG auToug Ta unvu-
paTa -600 PIKPO PéyeBOG Kal va €xouv- kaBuaTepouv. H kaBuaTtépnon o@eileTal
OTO OTI TO MAVUMPA TTPETTEI Va TTapaAn@Bei, va atrobnkeuTei Kal YeTA va Bpedei o
OUVTOPOTEPOG BIOBETINOG BPOPOG YIa TNV TTEPAITEPW OTTOGTOAN TOU.

‘Eva Bacikd PEIOVEKTNKA TNG TEXVIKNG AUTAG €ival OTI dev ival KATAAANAN yia
METAd0ON €IKOVAG Kal OPIAIaG, €TTEION OI KOBUCTEPATEIG TTOU UTTEITEPXOVTAI OTTO
TOUG KOMPBOUG gival HEYAAES KAl AyVWOTOU dIOPKEING.

7.4.4 MsTtaywyn makértwv (Packet switching)

21N METaywyn TTAKETWY TO KABE PAvuua, TPV JETapepOei p€ow Tou BIKTUOU,
TepaxiCeTal o€ TTAKETA. To PAKOG TwV TTOKETWV €ival PIKPO, cuvhABwg 128 1 256
XapoKTAPES. OTTWG Kal oTAV TTEPITITWON TNG METAYWYAS KUKAWNATWY Kal pnvu-
MATWY, ol kKOUBoI gival JeyAAo!l UTTOAOYIOTEG yIa TNV TTPOWONON TWV TTOKETWY GTO
OWOTO TTPOOPICHO.

O1 k6uBo1 eAéyxouv TNV Kivnon Twv TTAKETWY Kal EKPETAAAEUOVTAI TO SIKTUO HE
TOV KaAUTEPO duvaTd TPOTTO. H HETAaYWYR MOKETWY CUVBUAlEl Ta TIAEOVE-
KTAHATA TG HETAYWYNS HNVUHATWY Kal TG HETAYWYNS KUKAWHATWYV.

Ta TTokéTa EVOG PNVUPATOG UTTOPOUV VA OTACOUV OTOV TTAPAANTITN XPNOIUOo-
TTOIWVTAG TO KABEva TO OIKO TOU GUVTOPOTEPO dPOUO. 2TO TTAPAdEIYHA TOU OXNA-
paTog 7.4.2 10 T1 B€Ael va aTeilel 010 T2 éva prjvupa, To oTroio Tepayietal o€ 4
TTakETa. Ta TTOKETA, VW £XOUV TOV id10 TTPOOPIoHO, dev akoAouBouv OAa Tov idio
OpOUO Kal PTTopEi va BACcOoUV e DIAQOPETIKI GEIPG AT’ auTr TToU Eekivnoav. To
T2 Ba PETTEl va Ta TOTTOBETAOEI €K VEOU OTNV 0pBr| oeipd.

YTrdpxel GAAN pia TEXVIKI ATTOOTOAAG TWV TTOKETWY, OTNV OTIoia, TIPIV EEKI-
Vo€l n atrooToAr), atrokabioTaral pia otabepry vont ouvdeon PeTagl Twv dUo
OuvOPOUNTWY A TEPUATIKWY OTABUWY. TN CUVEXEIO OAA TA TTAKETO TOU uNVUPO-
T0G Ba TepAoouv dia péoou Tng idlag vonTthg auTing ouvdeons. H TexVIKN auTh
OVOUACleTOl HETAYWYR TMAKETWY VONTOoU KUKAWpHaTog (virtual circuit).

Ta TTAEOVEKTANOTA TNG PETAYWYNAG TTAKETWY PHECW voNToU KUKAWUATOG gival
Ta €€AG:

‘EAeyx0G 0pBOTNTAG TNG OEIPAG AWNG TWV TTAKETWV.

EmBeBaiwon Tou 611 6Aa Ta TTAKETA TTAPAAAPONKAV CwaTd.

Mikpég peTaBOAEG TOU Xpdvou peTddoong Adyw Tng oTabepng d1adPouNG.

MikpdTepa TTaKETA KABWG dev aTrauTeiTal n TTARPENG dieUBUVaN TOU TTAPAANTITN

o€ KGO TTakETO.

AuvaToéTnTa au@idpoung HETAdOONG EIKOVAG KAl IXOU.
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EPOTHZXZEIX 70Y KEDAAAIOY

. Me moia BAuaTa €yive n ueTGRacn

aTTd T XEIPOKIVNTA KEVTPA OTA Yn@I-
aKg;

. [a oioug Adyoug dev TTPETTEI HIO pE-
Yy&An TOAN va eguTtrnpeTeiTal aTTo £va
MOVO TNAEQWVIKO KEVTPO;

. Ti ovopadetal KopBikd Kévipo kai Ti

Kupio Kévtpo;

. Ti ovopddetal TNAEQWVIKY onuaTod6-

non;

Mwg yivetal N YeTAdo0n OTEPEOPWVI-
KNG EKTTOPTING OTN padloPpuwvia;

. e Tola eTTiTTeda XwpidovTal Ta KEVTPA

TNG XWPAG CUPPWVA UE TNV IEPAPXIKI
dour] Tou dIKTUOU;

7

. 'Eotw 6m éva Koupiké Kévipo éxel

apiBud kAong 1, 10 Kipio Kévrpo
OTO OTT0i0 avrikel €xel To 3, To MNpwTel-
ov Kévrpo oTo otroio avrikel To Kupio
KEvTpo €€l XapaKTNPIOTIKO apiBud 1o
2 ka1 0 guvdpounTAG €xel apIBuG KAN-
ong 10 3814. MNolog eival TéTE 0 €BVIKOG
apIBudg KARONG TOU TTOPATTIAVW CUV-
SpopnTry;

. Moigg gival o1 y€Bodol atrokatdoTaong

ouvdeong 800 CUVBPOUNTWYV 1 TEPUA-
TIKWV OTABUWYV OTa JiKTUO JETAYWYAG;

. Moigg €ival o1 DIAPOPES TNG TEXVIKAG E-

TOYWYAG TTOKETWY vonToU KUKAWMATOG

ME TNV TEXVIKA TNG OTTANG WETOYWYNG
TIOKETWV, TTOIa €ival N KAAUTEPN Kal YIAT;

IMpoTtsivousvn spyaocia

Emokegreite 10 MNMpwretov kai Kopio KEvipo Tng TEPIOXNS 0ag, evnuepwoeite ammd Toug
utTaAAnAoug Twv KEVTPWY yia TouS apiBuous KARGNS autwy, T1iI¢ duvarotnteg Tou OIKTUOU,
TOV TPOTTO ONUATod0TNONG TTOU XPNCIUOTTOIOUV, TO TTANBOS Twv GUVOPOLNTWY TTou £EU-
mnpeToUV Kai GAAa. Mpdyre uia epyaaia e TS TTANPOQYOPIES TTOU TTHPATE, TUUPWVA LIE TIC
YVWOEIS TTOU £X0UV avatrTuxOei aTo maparmavw KepdAaio.



KepdAaio

AouUppatec

ENIKOIVWVIEG

Kal KIVNTIKGTNTa

8.1 EIZATQIH

‘Evag atré Toug onPAavTIKOTEPOUG OTO-
XOUG GHIEPA GTO XWPO TWV TNAETTIKOIVW-
VIWV Eival N €TTITEUEN TNG XWPIG YeEWypPa-
QIKA Kal XPoVIKa Opla eTTIKOIVWViaG. Me
GAAa Adyia n duvaTOTNTA ETTIKOIVWVIOG PE
OTTOIOVOATTIOTE, OTTOTEOATIOTE KAl OTTOU-
ONTTOTE KOl av BpiokeTal.

H mrpwTtn TTpooTrdbeia Tpog 10 0TOXO0
auTd EyIve PE TNV EUPAvVION TG aoup-
Harns TnAspwviag (cordless
telephony). H évvoia Tng acUpuarng
TNAEQWviag, OTTwg Oeixvel Kal n A&gn,
ouvOEeTal Ye TN duvaTOTNTA TOU XPNOTN
va PTTopEi va ouvoeBei pe To uTTapyov Tn-
Ae@wVIKO OIKTUO PECW piag acUpuaTtng
OUoKeung, dnAadh Hiog CUOKEUAG TToU
0¢ xpeldleTal KaAwdIO yia va oTeiAel i va
AapBavel TNAEQWVIKG cApara.

350

ExaToppUpia
P —_ N N w
(4] o w o (4] o
o o o o o o

0

1994 1995 1996 1997 1998 1999 2000
M Acia-Eipnvikég M Evpwrmn EHMA

Zynpa 8.1.1H ayopd Twv KIVATWV TNAEPWVWY
TTapouciddel TTOAU peydAn avamTugn Ta TeAeu-
Taia xpovia, evw, CUPGWVA PE TIG TIPORAEWEIG
NG d1EBvoUG Blounxaviag, n Taon auTr| TTPOKEI-
TOI VO OUVEXIOTET Kal OTA ETTOPEVA XPOVIaAL.

O1 TTpwTEG AOUPPATEG TNAEQPWVIKEG OUOKEUEG EUPEIAG KATAVAAWONG TTPWTOEW-
@aviotnkav otnv EupwTn oTig apxég g dekasTiag Tou 1980 kai £yivav apéowg
eCalpeTIkG dnuo@iAgig. ZTnv TrevTacTia 1985-1990 atroTéAegav yia ammd Tig TaxUTeE-
PO AVATITUGOOUEVEG AyOPEG OIKIOKOU NAEKTpoVIKOU eE0TTAIGNOU. H avaTrtuén Tng
WNQIOKAG TEXVOAOyiag eTTETpEWE oTa aoUpuaTa TNAEQwva va eEeAixBolv TaxuTo-



174 KE®AAAIO 8

TA O€ TTPONYMEVA ETTIKOIVWVIAKA CUCTAUATA PE XPNon wnelakng diaudpewaong
KOl eupUTATEG IKAVOTNTEG. XAPOKTNPIOTIKA TTapadeiypata gival Ta acupuara To-
KA TNAEQWVIKA KéEVTpa (wireless PBXs) kal o1 acUppartol TnAe@wvikoi 8aAapol,
OTTOU PTTOPEI KAVEIG VA TNAEQWVNOEI £XOVTAG Padi TOU TO aoUPUATO TNAEPWVO TOU
ommTioU Tou.

H emtuxia autr] kai n 1ddoon Twv acUPUATWY TNAEPWVWYV EQPEPE KAl T TTPW-
Ta TTPOPRAAUATA PE PEYAAUTEPO €KEIVO TOU KOPECWOU TWV XPNCIHMOTIOIOUUEVWV
OUXVOTATWY AGYW TNG TTOIKIAIOG TWV UTTAPXOVTWY CUCTNUATWY Kal TOU PeYGAoU
apIBuoU CUCKEUWV TTOU GpXIoav va AEIToupyouv TauTOXpova OToug idloug XW-
pouG.

H emméuevn peydAn €£ENIEN OTO XWPO TWV aCUPPATWY ETTIKOIVWVIWY 1pBE e
T0 OUCTAUOTO KIVRTIS TNAEpwviag (mobile telephony). 310 onucio autd
Ba TTpéTTEl va TOVIOTE N TTARPNG dIAa@OPOTTIoiNCN TWV ACUPHATWY TNAEQWVWYV
atréd Ta KivnTd. MNpdyupart, Ta TpwTa gival guvnBiopéva TNAE@wva, 6TToU OPWG To
OKOUOTIKO Kal TO PIKPOPWVO Toug dev attaiTei KaAwdlokr ouvdeon Pe Tn oTabe-
pn Bacon Tou TnAepwvou. MNa 1o Adyo autd Kal Ta acUpuaTa TNAEQWVA aTTaITOUV
TNV UTTapén piag otabepng (kaAwdiwuévng) BAong, HEow TNG oTToiag ouvosovTal
ME TO TNAEQWVIKO BikTUO. AVTIBETA, Ta KIVNTA TNAEQWVA Eival EVTEAWG OQUTOVOUES
OUOKEUEG e TTpOoRaacn ae €10IkO TNHAEQWVIKSO SiKTUO Kal PE EUREAEI TTOAU peya-
AUTEPN aTTo KABE €idoug acUppato TNAEPwvOo. Kal aTnv TTEPITITWOoN TwV KIVNTWV
TNAEQWVWY N €CEAIEN TNG WNOIAKNG TEXVOAOYIAG Kal n epapuoynh TnG 10€ag Twv
kKuweAwTtwyv (cellular) dikTUwv ekTivage oTa UWn TRV avaTTugn kai diadoon
NG KIVNTAG TNAE@wVviag. ‘HTav AAAWOTE n TTPWTN GOPA TTOU AVTIHETWTTICOTAV O€
T€T010 BaBPOG TO TTPOBANUA TNG KIVATIKOTNTAG, TNG duVaTOTNTAG dNAADI ETTIKOI-
VWVIag ev KIVATEI Kal o€ JIAQOPETIKOUG YEWYPAPIKOUG XWPOoUS. H eEENIEN Kal N
€CATTAWON TWV CUCTNUATWY KIVNTAG ETTIKOIVWVIAG €ival TTPAYUOTI EVTUTTWOIOKT).
YTtroAoyiletal TTwg péxpl 10 2.000 o ouvdpounTéEG TV CUCTNUATWY AUTWY Ba
@T1doouv Ta 350 ekatoupupla Kai 61i To 60% TTEPiTTOU TOU AVBPWTTIVOU TTANBU-
opouU Ba Bpioketal péoa ota 6pla KAAUWNG TWV CUCTNPATWY AUTWYV. AuTO OUWS
o€ Kayia TTepiTrTwaon o€ anuaivel 611 Ba £xel AuBei OpIOTIKA TO TTPOBANUA TNG TTA-
YKOOUIOG KAAUWNG Kal TNG KIVATIKOTNTAG OTIG ETTIKOIVWVIES. [pdyuarti, cUPewva
ME TOUG id10Ug UTTOAOYITHOUG aKOUN Kail PeTd TO 2.000 n TAETTIKOIVWVIOKT KAAUWN
TWV oUCTAPATWY KIVNTAG £TTIKOIVWViag &€ Ba avTioToixei TTapd ato 20% g TTpay-
MaTIKNAG ékTaong Tou TTAavATN. MNa 1o uttéAoITTo 80% (XWPES TOou TPiTOU KOOUOU,
Bouvd, wkeavoi, épnuol KTA.) Bev UTTAPXEI KAV TTPOOTITIKI KAAUWNG oT1o KIivnTd
QiKTUO ETTIKOIVWVIWY, YIATi TO KOOTOG TWV AVAYKAiWV EYKOTOOTACEWV €ival TTOAU
MeyaAo kal n mOavoTnTa aTrdCRECHS TOU TTOAU MIKPN.

EmmAéov Kal Ta CUCTAPATA KIVNTAG ETTIKOIVWVIOG AEITOUpyouv PE BIAQOPES
aoUPPBaTeg PETOEU TOUG TEXVIKEG, ME ATTOTEAEOPA TTOAAEG QOPEG, OTAV KATTOI0G
ayopddel éva TNAEQwvo oTnv Auepikr, autd va pnv douAelel otnv EupwTrn kai
avTIoTPOPWG.
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Ta mpoBAfuata autd odrynoav TeAIKA OTnv avdamTuén Twv Sopuo-
PIKWV OUOTNNATWY KIVITWV smKkoivwviwyv (satellite mobile
communications), Ta oToia TTOPEXOUV KAl pId TTPAYMATIKA TTAYKOOUIA TnAE-
TNIKOIVWVIOKA KAAuWn.

270 KEQPAAaIo auTd Ba £€eTaOTOUV 01 £EEAIEEIC OTO CUCTANATA ACUPPATNG ETTI-
Kovwviag kai Ba eprypa@tei 10 TpoTUTTo DECT . ETriong Ba peAetnBouv ol kivn-
TEG ETTIKOIVWVIEG KAl €1I0IKA TO KUWEAWTA CUCTANATA TTOU ONUEPA TTAPOUCIAJouV
Kal TO HEYOAUTEPO evOIAPEPOV. 2T GUVEXEID Ba eEeTaaToUV oI £€eAieIg oTIg dopu-
(POPIKEG ETTIKOIVWVIEG KAl OTA CUOTHHOTA BOPUPOPIKWV KIVNTWV ETTIKOIVWVIWV KAl
TEAOG Ba yivel avagopd aTa cUyXPOova CUCTHHOTA TIPOCWTTIKWY ETTIKOIVWVIWV.

8.2 AZYPMATEZX EINIKOINQNIEX

Av Kkal n évvoia acUpuaTeg TTIKOIVWViES TTeEpIAaBAvel TTANBwpPa cuoTNUATWY
Kol HEBOBWYV, OTTWG yia TTAPAdEIYUA OI MIKPOKUMATIKEG CeUEEIG YeTAEU dUO OTOB-
MWV, o1 Lebeig upnAwyv ouxvoTATwy (HF) Kai yevika 0Aa Ta €idn Twv SIKTUWV TTOU
XPNOIKOTToIoUV TOV 0EPa WG HEGO PETAdOONG, OTNV TTapdypao auTr) Ba TrepIopl-
OTOUME OTNV QOUPPATN ETTIKOIVWVIO TWV OUVOPOUNTWV.

Ta acUppata TNAEQwva eEeAixBnkav TTOAU ypriyopa atrd atrAég OIKIOKEG OU-
OKEUEG O€ OUOTAPATA aoUPpPATNG ETTIKOIVWVIOG yIa TNV KAAUWN PIKPWY ATTO0TA-
ogwv, Pe duvatoTnTa eKTTOUTTHG 1IB1aiTEPA XOUNAAG 10XU0G. Ta cuaTtiuaTa autd
ofuepa ammoAaudvouv uynAé Babud amodoxrg kai diddoong.

O1rwg AdN avagEpinke To ueyaAuTepo TTPORANKA OTNV ACcUPUATN ETTIKOIVWVIa
givar n EAAEIPN ETTAPKWY CUXVOTATWY YIa TNV KAAUWN Twv 0Ao Kal auéavouevwy
avaykwv. O1 guxvoTtnTeG TTOU OpXIKA XpnaolgoTroioloav Ta acUppaTa TNAé@wva
dev emmapkouoav, dedopévou OTI TTOAG atrd autd eival peydAng epBéAciag, evw
TTAB0G CUOKEUWV TTOU XPNOIJoTToloUoav TIG iBIEG ouXVOTNTEG AsiToupyoloay TTa-
PAAANACG O€ TTEPIOKEG PE PEYAAN TTUKVOTNTA TTANBUCUOU.

H apxikr) Auan 1mou d66nke aTo TTPORANPA ATAV OUCIACTIKA N auBaipeTn KATA-
ANwn OAO Kal TTEPICCOTEPWY CUXVOTATWYV ATTO TOUG KATAOKEUAOTEG TWV OUCKEU-
Wv. XTn ouvéxela uTimpée kKATrola TTPooTTdtela yia va TeBoUv Opia Kal TTEPIOPICHOI,
Ox1 6pwWG auAAoyikd aAAd avegdpTnTa o€ KABe KpdToG. To atroTéAECUa TaV pia
TEPAOTIA TTOIKIANIG CUOKEUWYV TTOU SoUAEUav O€ pia aTTioTEUTN TTOIKIAIQ OUXVOTA-
Twv. ‘ET0I1 €ival TTOAU ouvnBIoPEéVO @AIVOUEVO CUOKEUEG aoUpUATNG TNAEQWVIAG
va TTapePPAAlouv AAAa eTTIKOIVWVIAKEG BiKTUO (KPATIKA, OTPOTIWTIKA, TTONITIKAG
QEPOTTOPIAG KTA.), ETTEION €iXav KATAOKEUAOTEI yia KATTOIO XWpEaA, OTTOU AUTEG Ol
ouxVvOTNTEG ATAV APIEPWHEVEG OTNV ACUPPATN ETTIKOIVWVId.

To mpoPRANua autd uttAPEE IBlaiTEpa £viovo Kal oTnv EAAGDa éTTou péxpl To 1997
KOVEVOG KAVOVIOUOG Bev TTPOERAETTE TN XpAON TwWV acUpuaTwy TNAEPUVWY. MOAIG
1O ZemTéUPPIO Tou 1997 10 EBVIKG ZupBoUAio PadIOETTIKOIVWVIWY ATTOQPACIOE TV
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, - TTOPAXWENON CUYKEKPIMEVWY  CUXVOTH-

Xopa Zvoxvomra (MHz) Twv OTNV aoUppaTn TNAEPwvia. XTov Tri-

Exkmopt] | Aqpn vaka 1 @aiveral n TAnBwpa Twv CUXVOTH-

EANAGSo 914,885 960,93 TWV TIOU XPNOIPOTTOIOUVTAl ava ToV KOOUO

HMA 46,902 49,908 oTnv aoupyam TI‘])\E(,[)UUVIG. , ’

~ loTopIKA, TA TTPWTA ACUPMUOTA TnAé-
loTTwvia 254 380 . .

- Pwva TTOU TTapouaIacTnkav oTnpifoviav
FoAAiar 26 40 otnv avahoyikry Texvoloyia. Avaloyika
loravia 31 40 OUCTANATO  XPNOILOTIOIOUVTAl WEXPI KOl
AvoTpodio | 34 40 ONMEPQA, EVW AVAPEVETAI N XProN TOug va
Feppovio, 0UV£XIOTEEI' Kal OTO ps")\)\ov. '
AvoTpia, 89 913 H mpwTtn TTpooTrdbeia va uTTel KATToIa
EABeTia TaEN oTO XAOG TwV, AVOAOYIKWYV TOTE, OU-
AyyNo 17 47 EgEdTw;lgszﬂlKOvae\/fdg éylve ammo Tr]Y
—— 486 904 'I:O ME TN am"nor] KGVOIVICYTIKOU

- TTAQIGIOU yIa TN AsIToupyia Twv acUpHATWY
Toupkia 885 904 TNAgewvwy. To TAaiclo autd éAuve dAa
Kopsa 46 49 Ta TTPORBAAUATA TWV APXIKWY ACUPHATWY
TaiBév 914 959 TNAEQWVwWV. Mapoha autd, de dladGONkKe

eupuTaTA KAl N TTOAUTUTTIO OTO CUCTAMATO
MMivakag 8.11 2uxvoTNTEG TIou XPNOIYoTTIoI0U- QaoUPHATNG ETTIKOIVWVIOS TIAPEPEIVE.
vral otV aolpLam TAEQuvia. Atré 10 1989 dpyioe pia véa TTpoaTTd-
Beia yia TN dnuioupyia evog TTPOTUTIOU Kal

€VOG Kavoviopou TTou TTAEov Ba oTnpiddTav oTnV Wn@Iokr Texvoloyia. Kai TTaAI n
TPooTTdbcia auTh dev OAOKANPWONKE Kal 0dAyNoe aTnV avaTITugn TTEPICTOTEPWV
ammd éva cuoTnuaTwy. MNMapdAa autd, atrd TNV TTPOCTIABEIO QUTH) TTPOEKUYE OTA
TAaiola Tng EupwTraikng ‘Evwong 1o rpétutto DECT, 10 oTroio TTapd Tnv TToAu-
TAOKOTNTA TOUu Bewpeital TTOAU TTIBavov 0TI Ba €TMIKPATACEl OTO AUECO PEAAOV
oTnv acuppatn TNAEPWVia, xapn otnv €EEAIEN TNG WNQIOKNG TEXVOAOYIaG.

Téhog, Ba mpémrel va ava@epBei n UTTapgn €vog GAAOU GUOTAUATOG TTAR-
PWGS YNOIaKOU e TTOAU KOAEG €mdO0EIS. To ouoTnua autd ovopdaletar TETRA
(TErrestrial Tracked RAdio).

8.2.1 Zvomnua Aovpuatns Emikoivwvias DECT

270 TTAQiCI0 TNG TTPOCTTIABEIOG TUTTOTTOINONG TNG AcUPMATNG TNAEQwviag, n Eu-
pwTraik ‘Evwaon avéBeoe 1o 1991 o10 Eupwrraiko Ivoritouto TnAemikol-
vwviakwyv lMporunwyv (European Telecommunications Standards
Institute - ETSI) va oxedidoel 1o TTpOTUTIO yIa éva oUCTNHO WNn@IaKhG acup-
patng TnAeTIKovwviag, 1o otroio ovoudotnke DECT (Digital European
Cordless Telecommunications). To ETSI mrpoxwpnoe ypriyopa oTnv avd-



AZYPMATEZ EMIKOINONIEZ KAI KINHTIKOTHTA 177

CT2/CT2 + PHS
MpéTuTo (Cordless DECT (Personal Handy Phone)

Telephone 2) loamovia
JuXVOTNTES 914/960 CT2 _ _
Aerovpyios (MHz) | 944/948 CT2 + | 1880-1900 1895-1918
EB6S TG AT ACE (e d)uopcmml (b(]Op(XTIKI], (D(xopa'ru(ll

KOI XPOVIKI) KOI XPOVIKI) KOI XPOVIKI)

10 pe 12 )
AI0BETIPa KAVAAI 40 XPOTES 300 xpl]%TSQ
avd KavaAr ava Kava)

Eopog Cabvn 100 kHz 1728 kHz 300 kHz
KavoAlol
PuBpds petcadoong 72 kbps 1152 kbps 384 kbps

Néa ovomjpata DECT BpiokovTal UG £YKATAOTOON eKTOG EupdTMS, dTwsg yia
mopaderypa oy Kiva (DECT China 1900-1920 MHz) kau oy Apepiki) (DECT South
America 1910-1930 MHz)

IMivakag 8.2 Yneiokd ouoTAPaTa acUpuaTng TNAEQwviag.

TITUéN TOU TTPOTUTTOU Kal HEGa 0To 1994 TTapoudiace Ta ATTOTEAEOUATA TWV EPEU-
vwv Tou. Mapd Tnv uwnAn ToAuttAokdTNTa ToUu DECT, N avdmtuén Tng TEXvoAoyiag
£KQVE EQIKTA TNV UAOTTOINGT) TOU PE MIKPO KOOTOG, E ATTOTEAECHA va BewpeiTtal OTI
Ba Kuplapxnoel oTnv TTaykdouia ayopd Kai OTi 6a BpioKeTal oTn TEXVIKA TTPWTO-
TTopia TOUAdYXIoTOV yia Ta eTTOPEVA 10 Xpdvia. ZTa ONPAVTIKOTEPO TTAEOVEKTAUATA
TOU ouyKaTaAéyovTtal Ta akOAouBa:
E€aipeTikiy TTO16TNTA TOU AYXOU TTOU O€ Bupidel o€ TITTOTA TOV X0 AVAAOYIKWV
OUOKEUWV.
IMARpEN TTpooTacia atd OCUVAKPOACTEIG KAl UTTOKAOTTEG.
TauTtdyxpovn xprion TTOAWY GoPNTWY CUCKEUWY aTTo Jia Bdon (OIKIakO TnAe-
PWVIKO KEVTPO XWPIG ETTITTAEOV KOOTOG).
AuvaTdéTnTa EVOOETTIKOIVWVIAG JETAEU TWV POPNTWYV CUCKEUWYV TTOU Eival gUV-
0edepéveg aTny idia BAon Xwpig Xpéwan.
To DECT c¢ivail éva €TIKOIVWVIOKO TTPOTUTTO IO JETASOON QWVNAG Kal dEOOE-
VWV O€ OXETIKA MIKPEG ATTOOTACEIS. [1pOC@EPETAI VIO XPON KUPIWG OTIG aKOAOU-
Beg eQappoyEg:
Oikiakn xpAon (acupuata THAEQWVQ).

MepiBdAAov ypageiou, 6GTTou TTOAAEG TNAEQWVIKEG OUVOEDEIG BpioKovTal O€ TTE-
PIOPICUEVOUG XWPOUG. ZTIG TTEPITITWOEIG QUTEG XPNOIKMOTTOIOUVTAI TNAEQWVIKA
KévTpa Texvoloyiag DECT.

E@apuoyég Totmkwy dIKTUWYV, 6TToU avTIKaBIoTA TIG KAAWDIWOEIG e ACUPUO-
TEG CEUEEIG PE aTTOTEAECHO PEYAAEG TaXUTNTEG KAI OIKOVOUia.

Anuéoia xprion aAAG o€ TOTTIKG KAl AVOIKTO XWPO (TT.X. OTO KEVTPO Wiag TTOANG).
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Kavahl | Zuyv. (MHz)
01 1881792
02 1883,520
03 1885,248
04 1886,976
05 1888,704
06 1890,432
07 1892,160
08 1893,888
09 1895,616
10 1897,344

IMivakag 8.3
Ta kavaAia TOU GUCTANATOG
DECT.

‘Eva amé 1a goBapotepa
TipoBAAUaTa otV acup-
yatn  emKolvwvia - givail
autd Tng EmBePaiwong
Tauroérnrag TOU XPNOTN
(Authentication).

Mo ouykekpipéva, o KaTo-
XOG OTIOIOCONTIOTE OUOKEU-
NG TIOU XPNOIUOTIOIEI TNV
idla Aoyikiy pe éva ouoTnua
aocUpuaTnG ETTIKOIVWVIaG Ba
utmopouce, av  PpIoKoTavV
yéoa otnv TEpIoXn EPRE-
Aeidg Tou, va Kavel TNAepw-
VAUATA XPEWVOVTAG TO.

210 DECT 710 TpoRAnua
autd Auvetar divoviag o€
KGBe guakeun pia dIKr TNG
HovadIKr) TTaYKOOHiwG Tou-
T6TNTA, TNV OTToia TO KABE
oloTnua €xel TN duvardTn-
TO VO avayvwpidel.

‘Etol yia  mapddeiyua,
Mo KAEppEVn ouokeur Ogv
JTTOpEl va XpnoiyoTtroinBei
oe GAa ouoThpara, av
Oev OnAwBEi, kal emITTAéov
HOAIG e€akpIBwOei n KAOT
NG 70 oUOTNUA UTTOPEi va
TNV OTTOKOWEI.

KEDAAAIO 8

XapakTnNEIoTIKG TTAPABEIYUA EQAPPOYAG EVOG OU-
otiuatog DECT Atav n eykatdoTtaon evog TETolou Ol
KTUoU atrd Tov OTE o1o OAupTTiakd 21dd1o g Abn-
vag 1o KaAokaipl Tou 1997 yia Tnv €EuttnpéTNOoN TWV
MaveupwTraikwy aywvwy. To cuoTnua Aeirolpynoe
dpioTa kai xpnoiyotroigital ndén oo Tov OTE wg -
AOTIKR €QapPUOYN Kal YIO AAAEG XPROEIG.

>& avTiBeon PE T CUCTAMOTA KIVNTAG TNAEQWVi-
ag, To DECT oxedidoTnke yia TrEpIopIoPEVN EPPREAEIO
aAAG Kal yia peyaAn TTukvotnTa diktuou. To DECT
XPNOIYOTIOIEl TN AOYIKA €vOG KUWEAWTOU CUCTAUA-
10G. Mg GAAa Adyia xwpilel Tov TTEPIBAAAOVTA XWPO
0€ KUWEAEG, TIG OTTOIEG XPNOIMOTIOIEN KAl VIO TO YEW-
YPa®Ikd TTPoadiopioud TnG B€ong Tng KABe @opnThG
OUOKEURG, aAAG Kal yia Tn diaxeipion Twv PeTadidd-
pevwyv onudtwy. Meploadtepa oToIXeia yia TIG KUWE-
Aeg Ba doBouv oTnv eTTOPEVN TTapAypago. 210 DECT
Ol KUWEAEG auTég gival TPIGOIAOTOTEG, PIa Kal O XPh-
oTeG BpiokovTal KUpiwg o€ oTaBepég BETEI péoa o€
€va KTiplo kal TBavwg o€ d1a@opeTIkoUg opopous. H
MEYIOTN XWPENTIKOTNTA Tou o€ Trapoyxég ivar 10.000
XPNoTeg Kal TrepIocoTepeg atrd 1.000 TautdxpOVES
EVEPYEG OUVOEDEIG avA TETPAYWVIKO XIANIOPETPO Kal
avé 6pogo.

To DECT otnpietal o€ pia 1diaitepa Trponypévn
TEXVIKN TTOAUTTAECIOG TTOU oUVOUACel TOOO TNV TTOAU-
mAe€ia xpdvou 600 Kal TNV TTOAUTTAEGia ouxvoTNTAG.
Mo ouykekpipéva yia TNV UAOTTOINGN TOu TTPOTUTTOU
DECT éxouv kaBopiotei 10 kavdAia atnv trepioxn
amrd 1880 ¢wg 1900 MHz pe eupog fwvng 1.728 kHz.
Ta kavédhia autd divovrtal atov Trivaka 3. ‘Eva evru-
TTwoIak6 oTolxeio Tou TTpoTuTrou DECT eival TTwg n
acUpuaTn CUOKEUN WAXVEI CUVEXWG YIA TOV KAAUTE-
PO TPOTTO ETTIKOIVWVIaG YE TO OTABUO BAong o€ OTToIa
KatdoTtaon Kai av Bpioketal. Otav Bpel Eva KaAUTe-
PO KavAaAl ETTIKOIVWVIOG (I0XUPOTEPO ONUA, XaUNAO-
TEPES TTAPENPOAEG, AiyoTEpa a@AAuaTa peTddoang),
METOPEPEI QUTOUATA TNV ETTIKOIVWVIO O€ QUTO XWPIg
0 XPAOTNG, OKOUN Kal av CUVOUIAEL, va kataAaBaivel
TiTrota. H 18iaitepa auth TTponypévn TEXVIKR ETTIAO-
YNG Tou BEATIOTOU KaVAAIOU ETTIKOIVWVIAG OVORAZeTal
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Zuvexns Auvaupiky EmAoyn KavaAiou (Continuous Dynamic
Channel Selection - CDCS).

8.3 KINHTH THAE®ONIA -
KYWEAQTA AIKTYA KAI ZYZXTHMATA

>¢ avtiBeon pe TNV acUpPaTn THAEQW-
via, n KivnT TNALQwvia £pxeTal va KaAu-
WEI TRV AVAYKN YIA ETTIKOIVWVIQ O€ HEYANEG
aTTO0TACEIG dIATNPWVTAG TNV €Agubepia
Kivnong Twv XpnoTWwyV TTOU TTPOCQEPOUV o

T0 aOUPHATA TEPHATIKA. Kuwéhec s l

H avdykn kaAuywng peydAwv TrEPIO- ,
XWV, TTOU aTTaITEl HEYAAN 1I0XU EKTTOUTIAG \ b
Kal HEYGAO apiBud CGUXVOTATWY, TTPOKEI- l
pévou va gival duvaTh n KAAuwn TTOAAWY
XPNOTWYV TAUTOXpOva, 0BAYNOE OTNV £10a- Z)(q’ya 8.3.1T KupeAwto dikTUO KIVNTAG TnAE-
YWYN TwV KUPEAWTWY SIKTOWV. PLVIdE:

Ta kuweAwra diktua (cellular
mobile network) Bacifovtal aTn dlAipEdN PIOG PEYAANG YEWYPOQPIKNG TTEPIO-
XNG O€ MIKPOTEPEG, TTOU ovouadovTal KUWEAEG (cells). 'ETal oI TNAETTIKOIVWVIGKOI
TTOUTTON €ival PIKPAG 10XU0G, £VW TauTdxpova PTTopolv va xpnaigotroinBoulv ol
iBIEG OUXVOTNTEG OE PN YEITOVIKEG KUWEAEG. H kABe KuwéAn S1aBéTel éva oTaBepd
oTaBPo BAong. XapakTnploTIKG TTapddelyua KuweAwToU SIKTUOU diveTal oTO OXNA-
pa 8.3.1.

Ta TTpWwTa CUCTANATA KUWPEAWTAG KIVNTAG TNAEQWVIAg ATav Kal auTtd avaAoyikd
(y1a Trapadeiypa 1o ouoTtnua TACS). Z1n cuvéxeia Opws N avatrTuén Tng TEXVoAo-
yiog kal Ta avau@IoBATNTA TTAEOVEKTAPATA TNG WNQIAKNG TEXVoAoyiag odriynoav
OTNV EPPAVION TWV YNPIAKWY ouoTUdTwy KIVNTAG TNAEQWViag. To o XapakTn-
PIOTIKO TTAPABEIYUA TETOIOU CUCTHATOG UE EUPEia Xprion onuepa cival To GSM.

8.3.1 Ynyi1ako Ivornua Kivnpris TnAspwviag GSM

To mpétutto KIVNTAG TnAtpwviog GSM (Global System for Mobile
communications) dnuioupyfBnke ammd Tov Eupwtaikd Opyavioud yia Ta
Taxudpouceia kar TiIG TnAemkoivwvieg (Conference of European Postal and
Telecommunications - CEPT).

To rpdTUTTO GSM aKOAOUBEI TNV KUWEAWTH Aoyikn dIkTUOU. KaBe KUWwEéAn Oi-
aBétel éva o1aBepd oTaBud Baong pe KATAAANAN Kepaia TTou KOAUTITEL OAN TNV
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Baoikd XapaktnpioTikd ZvoTnudTwy
Kivptiis TnAepwvias GSM

MéyioTo péyebog KuPEAng

(akTivo) 35xAd
EKTTOpTIT] KIvTOoU 890-915 MHz
Extroptm ota®pol Baong 935-960 MHz
EOpog TrepIoXng EKTTOUTING 25 MHz
EOpog {dvng KavaAiod 200 KHz
Alaxwplopdg

ekTropTMS AqYng 45 MHz
[MA60G KAVOAIY

ava KUPEN 125

MéyioTto ARB0g XpovoBupidwy

avé KUWEAN 992

Ta onuepiva diktua GSM emmiTpéTrouy Tn PeTGdo0N O€-
dopévwy pE TaxuTnTeg PéEXPI kau 9600 bps. H extTouTr
armd 10 oTabud Bdong yiverar otnv Trepioxr) 935-960
MHz, evib n Aqyn Twv oNPAETWY KIVTWV TRAEPUVWV
yivetar atnv trepioxn 890-915 MHz. Apa 10 oloTnua
£xel xwpnTikotTNTa 125 kavahiwv. H péyiotn 100G ek-
TIOMTIAG VIO Toug oTaBuoug Baong eival ommd 2,5 £wg
320 Watt (mrepitrou 10 W yia epéAeia 35 XIANOpETPpwV).
AvTigToixa yia Ta KIvnTa TNAEQWVA N 10XUG EKTTOUTIAG
Kupaiveral amé 0,8 éwg 20 W, evw otnv Tpagn Ta KivnTd
EKTTEUTTOUV OUVNBWG PEXPI 2 W Adyw TNnG eyyuTnTag TG
KEPQIag TOUG OTOV aVOPWTTIVO EYKEPAAO.

KEDAAAIO 8

éktaon mg. O oTabuodg Baong
ouvdéeTal acupuaTa PE TIG Ki-
VNTEG OUOKEUEG Kal evoupuaTta
ME TO KEVTPO UETAYWYNG TOU OU-
otmuatog (Mobile Telephone
Switching Office - MTSO).

To Baoiké oToixeio Tou GSM
€ival n PETATPOTIA TOU ONUOTOG
PWVAG OE YNQIOKO Crpa Kai n
METAdOOA TOU OE OUXVOTNTEG
UHF (Ultra High Frequencies)
KOl GUYKEKPIPEVA YUpw atrd Ta
900 MHz, pe kavaAia eupoug -
vng 200 kHz. O k&Be cuvdpopun-
TAG EMTPETTETAI VA KIVEITAI TOOO
péoa oTn idla KuwéAn 600 Kai
METAEU OIOPOPETIKWV KUWEAWV,
XWPIG va UTTapxel SIOKOTTA TNG
ETTIKOIVWVIAG, AKOPN Kal OTav O
XPNOTNG KIVEITaI JE TaXUTNTA 240
XINOUETPWY TNV WpaA.

To kavdAl eTTIKOIVWViAG TTou
Xpnoiyotrolgital kA @opd atrd
£€va KivnTto opileTal ammd 10 oTab-
MO Baong. O TeAeuTtaiog uTTOpEI
va XeIpifeTal TauTdxpova PEYGAO
aApIOUO KAVaAIWV PE XPAON TEXVI-
ki FDMA (Frequency Division

Multiple Access). O akpiBrig apiBudg kaBopiletal katd TN oxediaon Tou SIKTUOU
avaAoya Pe TIG avAyKeS TTOU £pxeTal va KaAuwel. ETTAéov, o€ KABe KavaAl €TTIKOI-
vwviag PTTopolv va JIAOUV TAUTOXPOVA PEXPI OKTW KIVITA JE XPAON TNG TEXVIKNG
TDMA (Time Division Multiple Access). 'ET01 T0 KIVNTO d€V EKTTEUTTEI TUVEXWG OAAG
Mia opd kaBe 4,615 msec 1} iIcodUvapa 217 gopég 1o OeUTEPOAETTTO. Ta TTAEOVE-
kTpaTa Tou GSM o€ oxéon pe Ta avaAoyikd ouoTripaTa KIvNTAS ThAEQWViag givai:
KaAUTepn eKUETAAAEUCN TOU QACUATOG KAl APa PMEYAAUTEPN XWPENTIKOTNTA Ka-

VaAIWV O€ KABE KUWEAN.

Wnoiakn TexvoAoyia TTou KAVEl JIKPOTEPA, EAAQPUTEPA Kal PTNVOTEPA TA KIVN-

T& TNAEQWVA.
2nuavTikd KaAUTEPN TTOIOTNTA PWVNG.

ZUupBatéTnTa pE 6Aa Ta dieBvr) TTPOTUTTA Kal EvoUpaTa SikTua.
Eupeia d1eBvr¢ atmodoxn kai eEaTTAwaon, TTpdyua TTou onuaivel cuppatéTnTa o€
TTOAAEG BIAPOPETIKEG XWPES KAI XAUNAOGTEPO KOOTOG KATAOKEUNG Kal AEITOUpPYiag.
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H xpron dikTuwv GSM gekivnoe atmé tTnv EupwTrn Tov lodvio Tou 1991 kai €xel
e€aTAwOEi o€ A0 ToVv KOOWO. 21NV EAAGDa Asitoupyoulv dn dUo dikTua KIVNTAG
TNAe@wviag GSM.

8.3.2 WYn@i1ako Zvomnua Kivnris Tndspwvias DCS-1300

Kal auté 10 ouoTnua eival
KUWEAWTO Kal PANIOTa TTPOEP-
XETAI ouolacTiKG ammd 1o GSM.
To wnolaké ocloTnua Kivntrg

Baoikd XapakmnpioTikd ZvoTnudTwv
Kivnrijs TnAspwviag DCS -1800

MéyioTto péyeBog kuéing

. - (oKTIVOY) 8YA
TAeguviac DCS - 1800 (Digital Extropr| kivTol 17X9(})J—1865 MHZ
(?ommunlc?tlon System) oxedI- ExtropT] oTa®pol Baong 1885-1960 MHZ
aoTtnke ato 1o ETSI (European EGpos TeploxAg EKTTOpTIHS 75 MHZ
Telecommunication Standards EGpos {@dvng Kavoiol 200 KHz

Institute) 10 1991, evy o1 TTpO- A|qup|0p6g £K1TOp1Tf|§ Ar’]q)rlg 95 MHz
dlaypa@ég Tou oTnpidovial o€ MABog KavaAidy ava kuPéAn 375
auTég Tou GSM. 'ET0ol o1 AsiToup- MéyioTo mAR60g xpovoBupidwv
VIEC KaI N APXITEKTOVIKA TwV 800 | avé KupéAn 2992
ouoTNUATWYV €ival TTAPOUOIEG.
O1 onuavTikéTEPES BIAQOPOTIOINCEIS APOPOUV
TN ouxvoTnTa Agiroupyiag Trou yia To DCS gival
n mepioxi Twv 1.800 MHz kai n o1d0un exTTO-
MTTAG TTou oTo DCS gival apketd xaunAdTepn.
‘ET01 Ta cuoTApaTta DCS ekTréutmouv 1a pev
KivnTéd oTnv TrEPIOX) ouxvoTATwy 1790-1865
MHz (ouvoAikd 75 MHz) ka1 o1 oTtaBpoi Bdong
otnv Trepioxry 1885-1960 MHz. Adyw Tou TpI-
TAGOI0U €0pOUC OVNG, O aPIBUOC Twv Kava- — ZXTPa 8.3.2. Avdueoa o véeg
B ;] , ; EPAPHUOYEG TWV KIVNTWV TNAEQWVWV
NIV ETTIKOIVWVIAG TPITTAAOIAZETAl OE OXEON ME  giygy kai 1 Suvarémra oOvSEoNS e
10 GSM. 70 INTERNET.
Tautdypova, Kal edw OTTWG aKPIBWS Kal 0To
GSM yivetal xprion g TeXVIKAG TDMA o€ kdBe kKavdAl pe atrotéAeopa Tnv e§u-
TTNPETNON OKTW (eUgewv aTrd TO 610 KAvAAL ‘ETOI N GUVOAIK XwpenTIKOTNTA £VOG
ouoTiuartog DCS avd kuwéAn gival TpItTAdoIa até auTr) evog ouaTripatog GSM.
H xaunAdtepn 10xUG ektrouTrig oto DCS og guvduaoud pe Tnv uywnAdTepn
amdéoeon TTOU TTPOKAAEITAI OTA OAMATA Tou Adyw TNG uwnASTEPNG OUXVOTNTAG
EKTTOPTING €XEI WG ATTOTEAECHA MIKPOTEPN €UBEAEIO KAl pa PIKPOTEPO PEYEBOG
KUWEANG atrd 6,1 oto GSM. 'ETol n péyiotn epféleia evog kivntou DCS gival okTw
XINOueTpa o€ oxéon pe Ta 35 evdg kivntou GSM. Tautdxpova dpwg Adyw NG
uwnASTEPNG CUXVOTNTAG KAl TWV PIKPOTEPWY KUWEAWV To DCS TTapouacidlel KaAu-
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TEPN ATTOO00N KAl PIKPOTEPA KEVA OTNV KAAUWN TTOU TTPOCQPEPEL.

Ta XapakTNPEIOTIKA Twv cuaTnuatwy DCS 1a Kdvouv 18avikd yia TTUKVOKATOI-
KNUEVEG OOTIKEG TTEPIOXEG, EMTTOPIKA KEVTPA, AEPODPOUIA KTA.

21N Xxwpa pag Asitoupyei (dn €va dikTuo KIvnTAG ThAe@wviag DCS - 1800.

O1 duvaToTNTEG TWV KIVATWV TNAEPWVWY augnonkav Kataképupa Pe TNV Ta-
pouciaan Tou MpwTtokdAAou AcupuaTtwy E@apuoywyv (MAE) (Wireless Application
Protocol WAP). To TeAeuTtaio emiTpéTTel T oUvVOEDN Tou KivnToU We To Internet Oi-
vovTag avapeoa ota dAAa kai d1dpopeg duvaToTNTES, OTTWG AYOPES, EVNUEPWON,
e-mail, xo kai eikéva. Ta TpwTa KIVNTA TNAEQwva pe eykateoTnuévo 1o MAE
KUKAo@opouv \dn atnv ayopd.

8.3.3 Jvotnua Kivntis TnAspwviag UMTS

Me Tnv ohokAfpwon Tng €€€MIENG Twv cuoTnudtwy GSM DCS kail DECT &e-
kivnoav kai ol dladikacieg oto ETSI (European Telecommunication Standards
Institute) yia Tn oxediaon kal avatTuén TG ETTOPEVNG YEVIAG CUOTNUATWY KIVATAG
eTMKoIVwviag. To véo ouaTnua TTou ApXIoe va oXedIAZETAl OTIG APXEG TNG OEKAETI-
ag Tou 1990 ovoudoTtnke Maykoouio Zuornua Kivntis TnAsmikoivwvi-
ag (Universal Telecommunications System - UMTS) kai cuoxeTiCeTal
dueoca pe TNV avtioTolxn TTPOoTIABEI TTou Eekivnoe oTo TTAaicIo TnG MNaykoouiag
‘Evwong TnAsmikoivwviwy (International Telecommunications Union - ITU) uté
TNV ovopacia MeAovTikdé Anpdoio Zuotnua ETriyeiwv Kivntwy ETTIKovwviwy
(Future Public Land Mobile Telecommunications System - FPLMTS).

To 1992 avarédnkav dUO TTEPIOXEG GUXVOTATWY YIO TG CUCTAMATA auTd Kal
ouykekpipéva ol ouxvoTtnTeg 1.885-2.025 kai 2.110 €wg 2.200 MHz.

H Baoiki 16éa 1Tou uttépXel TTiow atrd 1o
UMTS e¢ival va avartuxBei éva ouoTnpa Kivn-
TWV ETTIKOIVWVIWV TTOU VA TTPOCPEPEI TO GUVO-
AO TWV YVWOTWV PEXPI CAPEPT TNAETTIKOIVWVI-
OKWV UTTNPEeaiwy. To ouoTnua autd Ba TTpETTel
va gival KaTAAANAo yia KGBe gidoug TrepIBAAAov
Kal Ba TTPETTEl va PTTOPEI va TTPOCOPUOOTEN
OTIG OTTAITHOEIG KABE TTOpPOXEA ETTIKOIVWVIO-
Kwv uttnpeoiwv (Telecom Provider). TéAog, 1O
ouoTnua Ba TpETTEl va oxXedIaoTel e TETOIO
TPOTIO, WOTE VA gival TTPOCAPUOCIUO OTIG HEA-
AOVTIKEG ATTAITACEIG Kal va gival EUKOAN N TTpo-
Z’Xliya 8.3.3 Ta p's)\)\ovan [(IVI’]TC( M- GORAKN OE QUTO VEWV UTINPETIV.

Mepuova 8a mipooeépouy o auvoho Twy 210506 ToUu UMTS ¢ival va trpoo@épel éva

YVWOTWYV CAPEPT UTTNPECIWV PECT ATTO
pia GuoKeUn. eupl QACPO UTTNPECIWY, QVTIOTOIXO HE aQuTod
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€vOG oUyxpovou oTaBepou SIKTUOU, OThV
TrepIox] ouxvoTATWY Twv 2.000 MHZz kai
ME TaXUTNTEG PETAdOONG BEBOUEVWIV TNG
TagNG Twv 2 Mbps. TéAog To ouaTnua Ba
TIPETTEN va gival aTTOAUTA CUPBATO PE TO 584kbps
oTaBepd dikTua Kal va €xel duvardTnTa 115kbps
TIAPOUG CUVEPYOTIag PE QUTA.
Tautéxpova Pe TNV avaTTUEN TOU
UMTS oulntioeig €xouv EekIVAOE! yia

TN oxediaon Twv TTPOdIayPAPWY Yia Eva 1999 2000 2001 20:02
Kivnto Zuornua Mapoxns Ymn-
peoiwv Eupcias Zwvng (Mobile Zynpa 8.3.4 Ol TaxuTnTeG HETAB00NG AUEGVO-

VTQI CUVEXWG KAl TIPOBAETTETAI GUVTOUO VA EETTE-
pdoouv 10 6pIo Tou 1 Mbps.

Broadband Systems - MBS). Eva
TéTOI0 oUoTNUa Ba éxel Tn duvaTtéTNTa
QVATITUENG TaXUTATWY PETAdoOoNG dedopévwy TNG TagNs Twv 155 Mbps xpnoiyo-
TTOIWVTAG TIG TTEPIOXEG CUXVOTATWY 62-63 ka1 65-66 GHz.

8.4 AOPYODOPIKEX EMIKOINQNIEX

O1 dpxIKES EQAPHOYES TWV BOPUPOPWY APOPOUCaV OUCIACTIKA TN XPAON TOUG
WG CUUTTANPWUATIKWY OTOIXEIWV oTa AdN uTTdpyovTa £TTiyEId SiKTUO KOl OUYKE-
KPIMEVA WG ATTAWV ETTAVOANTITWY, TTOU 0 POAOG TOUG ATAV VA GUVOEOUV PaKPIVA
onueia AapBdavovTag Kal ETTAVEKTTEUTIOVTAG TO GCAUATA TOU £VOG TTPOG TO GAAO.

27N CUVEXEIA, OTIG DOPUPOPIKES EQAPUOYES KUPIAPXNOE N METADOON TNAEOTTTI-
KWV TTPOYPAPUATWY O€ TTayKOoHIo £TTiTTEdO, divovTag Tn duvaToTnTa OTOUG XPr)-
OTEG va TTapakoAouBoUv TNAEOTTTIKA KavAAIQ TTOU eEETTEUTIAV O TTOAU PEYAAEG
aTTé aUTOUG ATTOOTACEIG.

Tnv TeAeuTaia dekasTia Kal HETA aTmd pia TTEPIOdO AP@IGRATNONG Twv dopu-
@Opwv atmmod Ta TEPACTIAG XWPENTIKOTNTAG UTTORPUXIA KOAWDIA OTITIKWY VWV,
avéTelle n emmox Twv Aopugopikwyv Kivntwy Emkoivwviwy (Satellite Mobile
Communications). O1 €€eAifeig aTov Topéa auTtd uTTAPEav Kal ouveyidouv va gival
paydaieg. O1 Adyol yr autd dev egival BUOKoAO va yivouv karavonTtoi. OTTwg oei-
XVOUV Ol TTIO TTPO0QPATEG £PEUVEG BIEBVWIV OPYAVIOUWV:

0 MI06G atd Tov TTANBUo S TNG NG CeiI TTepIoadTEPO aTTd U0 WPEG MAKPIA

aTT6 TO KOVTIVOTEPO TNAEPWVO,

TEooEPA OIoEKATOUMUPIO AvBpwWTTOI G GAO TOV KOO0 Eival XWpPig TTPOCWTTIKN

TNAEQPWVIKI CUOKEUN Kal

TTEVAVTA EKATOUPUPIA GvBpwTTol 0€ OAO TOV KOCUO BpioKovTal CUVEXWS O€

AioTeg avapovig yia TNV atTOKTnNon TNAEPWVIKAG YPAUUAG, HE HECO OPO ava-

MoVvAG 1,5 xpovo.
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O1 repI0adTEPEG ATTO AUTEG TIG AVAYKES OEV TTPO-
KEITAlI VO KAOAUQTOUV TTOTE, HEDOUEVOU OTI TO KOOTOG
TNG ATTAITOUPEVNG UTTOBOUNG €ival OTTAYOPEUTIKO. AV
o€ auto TTpocBécoupe TNV aduvapia Twv oTaBepwv
KOl TwV KAAOIKWYV KIVATWYV SIKTUWV va KOAUWouV TO
MeYaAUTEPO PEPOG TNG NG (wKkeavoi, épnuol, Bouvd
Sxripa 84.1 TAuepa o Bopu- KTA.), ,sivou Pavepo Y’IGTiITO pé)\)\'ov TWV OOPUPOPIKWV
@6pol  Xpnolotolotvial e KIVITWV ETTIKOIVWVIWY Eival EVOIWVO.

TANBWPa eQappoywY ETALH loTOpIK&, TO TTPWTO TTPAYMOTIKA TTayKOOUIo Oi-
;‘;’éno?r']‘:égv‘?"g” ““a‘:ggzx KTUO K’IVI‘]TI"]Q TNAEQwviag ovopaZdtav Marisat Kall
TAEOTITIKQOV  TrpoypappdTwy  AVOTITUXENKE To 1976, pe T xpnoigotroinon yew-
kal TeAeuTaia Ta SikTua KIVATAS  OTATIKWY O0puPoOpwVv(GEOD). O1 Teleutaiol PBpi-

TAEpuviac. OKOVTOI O€ TETOIO UWOC KAl KIVOUVTAl g TETOIO TaXU-
TNTQ, WOTE va QaivovTal akivntol amd éva oTaBuod eddgoug. To 1979 10pUBnKe
£vag TTayKOoHIoG SopuPopIkOg opyaviopds, o INMARSAT, tTou avéAafe kal TRV
eKuETANAeuon Tou Marisat. £tn ouvéxela o INMARSAT Trpoxwpnoe otn dnpi-
oupyia vEwV KIVNTWV ouoTAPATWY oTNPIOPEVOGS Kal TTAAI o GEO dopupopoug.
ATT6 TO onpeio auTtd Kal PeTa Eekivnae Jia TTPAyUaTiK KoUpaa TTou 0drynoe aTnv
QAVATITUEN TTPAYHATIKWY O0OPUPOPIKWY KIVNTWY GUOTNUATWY, TTPOCITWYV GTO HECO
XPNOTN HE TNAEPWVIKEG CUOKEUEG TTOU £X0UV PTACEI TTAEOV OTa ETTITTEDO HEYEBOUG
TWV aTTAWV KIVNTWYV TNAEQUVWYV (GSM KTA.).

ZAMEpa TTAEOV Ta OOPUPOPIKA CUCTHHATA UTTOPOUV VA TTPOCPEPOUV TTOAAG-
TTAEG UTTNPEDIEG, EKTOG TNG KAACIKAG TNAEPWVIaG, OTTWG:

TNAEOTITIKEG UTINPETIEG OTNPICOUEVEG OTA VEQ TTPOTUTTA TG WNPIOKAS TNAEOPO-

ong. MeTagu GAAwv duvartdTnTa TTAPAKOAOUBNGNG TTANPWHEVWY TTPOYPANHA-

Twv, TAIVIWV KTA. (pay TV, Pay per view, Video on demand),

Tayxutatn TTpdoBacn oto INTEPNET kai epapuoyEg TTOAUPETWY,

AU@IdPOPES UTTNPETIEG TTOAUPECWY, OTTWG N TNAEIOTPIK, N TNAEEKTTAIdEUON

Kal n TNAggepyaaia.

‘OAeg auTéG 01 EQAPUOYEG ATTAITOUV PEYAAEG TaXUTNTEG PETADOONG TTOU ON-
paivel yeydAo eupog duvng ocuxvotnTwy. H avdykn auti odriynoe otnv Kata-
OKEUR dOPUPOPIKWV AVAUETAdOTWY KAl cuoTNUATWY a€ OAO Kal TTI0 UYNAEG OU-
XvoTtnTeg. 'ET01 EEKIVOVTAG atrd Tnv TTEPIox ) Twv 4/6 GHz (C {wvn ouxvoTATWY)
éxoupe @tdoel ofuepa otn {wvn Twv 20/30 GHz (Ka {uvn cuyxvotATwy).

210 TTapatrédvw TTAaiola £Xel EEKIVIOEl Ta TEAEUTAIO XPOVIa YIa TEPAOTIO TTPO-
oTdbeia avamTugng SIKTUWY dOPUPOPWYV PE OKOTTO TNV TTAPOXN UTTNPECIWY KI-
vNTAG TNAEQWVIAg o€ TTayKOoUIo €TTiTTedo. Ta dikTua autd oTnpifovTal KUpPiwg
oc dopu@opoug xaunAng tpoxidag (Low Earth Orbit - LEO satellites)
Kal oe Sopu@idpous peoaiag Tpoxias (Medium Earth Orbit - MEO
satellites).
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2Tn ouvéxela Ba TTapouciacTolv PEPIKA aTrd Ta onUAvTIKOTEPO CUCTANOTA
KIVNTWV BOPUPOPIKWY ETTIKOIVWVIWY, TTOU JOAIG uTTaivouv A TTPOKEITAI VA UTTOUV
o€ uTTNpPECia aTo APeECOo PEANOV.

8.4.1 Aopuvpopiko SZvornua Kivntng Emikoivwviag Iridium

To TpwTO TTPAYUATIKG OUCTAUA TTAYKOOUIAG KIVN-
TAG ETTIKOIVWVIAG TTOU EPPAVIOTNKE TTPOC@ATA OVOUA-
Cetai Iridium xal otnpileTal g éva aoTEPIOPO aTTd
66 LEO dopugodpoug. H oxediaan Tou dpyioe 10 1990
ka1 Tnv 1 NogpBpiou Tou 1998 dpxioe n TTARPNG EUTTO-
PIKI) TOU EKPETAAAEUON.

To Iridium Trapéxel TN duvardTnTa ETTIKOIVWVIAG
PWVNAG, aTTOOTOANG PNVUPATWY, SEdOUEVWV Kal Pag
ME TN XPAON MIOG KOl JOVO OUOKEUAG UE €va eviaio
apIBuo aTrd oTToINdNATIOTE PEPOG TOU KOTUOU.

270 BikTUO TOU Iridium ekTOG aTTO TOUG 66 BOPUPO- Sxtipa 8.4.2 Knnto Aéguwvo
poug TrepthapBavovtar kar 11 etiyeiol ataBuoi. ‘ET01  karéMnho via xprion o€ dopu-
Ol XPNOTEG ETTIKOIVWVOUV PETAEU TOUG PECW TOU BI-  @opikd BikTua KIvNTAG TNAEQL-
KTUOU TWV £TTYEIWV OTABUWY (OTTWCE Kal o€ éva kAha- V%
oIKO KuyeAwTd ouoTNPa) Kal 6Tav autd dev gival duvatov PECW KATTOIWV ATTO
TOUG 66 dopuPOPOUG Tou BIKTUOU.

H xprion LEO dopupdpwv (BpiokovTal o€ Tpoxid PHoAig 780 xAu. amd tn yn)
£XEl oNPavTIKA TTAEoVeEKTAPATA. H XaunAr TpoxId €XEl WG ATTOTEAECHUA TNV TTOAU
KaBapr) Afjyn Tou GAPATOG aTTO TIG KIVNTEG OUCKEUEG, aKOMN KAl av ol Sopu@opol
EKTTEPTTOUV XOUNAAG 10¥XU0G orfjpaTa. Tautdyxpova n YIKPr Toug atréoTacn atrd Tn
yn Kavel duvartr Tn xPron Toug yia Tn dnuioupyia evog €idOUG PETAKIVOUUEVWV
TPIOOIAOTATWY KUYEAWV.

BéBaia, o1 dopu@dpol XaunAng TpoxIag TTapouaialouv KAl GNPAVTIKA JEIOVE-
kTAMaTa. ‘ETol, yia Tnv KAAUWn oAGKANENG TNG yNG aTTaITEITal HEYAAOG apIBuog
dopuUPOPWY 0€ OYXEOoN PE TOUG YEWOTATIKOUG dopupopoug. Tautdxpova n pe-
YoAUTEPN KaTavAAwon Kauoigwy (TTou aTraiTeital yia Tn d16pBwaon NG TpoxIdg
Toug AOyw TnG augnuévng eTmidpaong TG PapUTnTag) KAl TO PIKPOTEPO YEVIKA
MEYEBOG TOUG £XEI WG CUVETTEIO VA TTAPOUCIAlouv JIkpR dlapkela {wrG.

To Iridium dev TTapEueIve evepyo yia PEYAAO XPOVIKO SIACTNUA, HIG Kal TTPO-
oQaTa n Taipeia Tou avéAaRe TNV eKUETAAAEUCT] TOU AVOKOIVWOE TNV TITWXEU-
o) TNG, TTPOKOAWVTAG OTTOYONTEUGH OTOUG OTTadoug Twv Aopuopikwyv KivnTwv
ETTikovwviwy.
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8.4.2 Aopuv@opiko Zvomua Kivntis Emikoivwvias Globalstar

Zyqpa 8.4.3 Kepaia Sopupopl-
KAG Afyng Tou SikTUou Globalstar.

Zynpa 8.4.4 To diktuo Sopu-
@opwv NG ICO. O1 dopupdpol
Ba ouvdéovtal pe 12 emiyeioug
oTabuoulg, kabe €vag aTmd TOug
oTtroioug Ba €xel 5 Kepaieg yia Tn
oguvexn) TTapakoAouBnon Tng Tro-
peiag Toug.

To dopugopikd diktuo Globalstar dnuioupyn-
Onke 10 1991 amd pia kKovotrpagia IBIWTIKWY Tn-
AETTIKOIVWVIOKWYV ETAIPEIWV, JE OKOTTO TNV TTAPOXH
XapNAoU KOGTOUG Kal UWNANG TToI0TNTAG TNAEQWVi-
ag Kal GAAWV YN@IOKWY UTTNPECIWY, OE TTEPIOXEG
TTou dev KaAUTTTOVTal atrd Ta UTTAPXOVTa €VoUp-
MaTa Kal acUppaTa dikTua ETTIKOIVWVIWY. Avdueoa
oe auTég TrepIAauBaveral n petagopd dedopévwy,
n TNAE€IBOTTOINGN, TO GAE KAl O EVTOTTIONOG B£onG.

To Globalstar avapéveral va apyioel Tnv eutro-
PIKN TOU eKPETAAAEUON aTTO Ta TEAN Tou 1999, Ael-
TOUPYWVTAG CUMUTTANPWUATIKA JE TO ETTIVEIQ OU-
othuara Kivntg TnAepwviag GSM kai TTapéxovTag
KAAUWN €Kei TTou autd aduvaTtouv (TT.X. WKEavoUg,
£€PNUOUG KTA.).

Kai 1o Globalstar xpnoiyotroiei LEO dopu@é-
poug yia Tn dnuioupyia Tou diIkTUOU Tou. [0 ou-
YKEKPIYEVa TTEPIEXEI 48 dopuPOpoug (Cuv GAAoUG
8 €@edpIKOUG), N EKTOEEUCN TWV OTTOIWV EEKivnoe
oTIG apyxég Tou 1988. H Tpoyid Twv dopupdpwyv au-
Twv gival o améoTaon 1.414 xAy. amd n yn Kai
n dIapKela (WrG TOUG QVAUEVETAl VA
gival 7,5 xpovia.

8.4.3 Aopuv@opiko ZvoTnua
Kivnmi¢ Emikoivwviag ICO

H ulAotmoinon Tou &ikTUOU Qu-
ToU &ekivnoe 1o 1995 pe v idpuon
TNG OMWVUMNG ETAIPEIAG ATTO TOV

Zyipa 8.4.5 Kepaia Sopugopikig Afyng Tou 8- Inmarsat Kal 46 ammé Toug HEyaAU-

kTOou ICO. O1 guyvéTnTeg TToU Ba XpnaipoTToloU-
vtai oto &ikTuo ICO Ba givai yia Tn JeUgn Twv ETTiyEl-

TEPOUG TNAETTIKOIVWVIOKOUG OpYyaVvI-

WV OTABHGV P TOUC 50pu@Gpoug Ta 5 GHz yiay ~ OMOUG TOU KOGHOU.
avepyduevn eugn kai 7 GHz yia TNV KaTepXOUevn 2KOTTOG TNG €TOIPEIQg QUTAG Eivail

Celgn (Cwvn C). Emiong, yia Tnv emKoivwvia Twv
OuVOPOUNTWYV PE Toug dopuPdpoug Ba XPNCIKOTTOI-
ouUvTail ol TTepioxég 1980-2010 MHz yia TV KOTEPXO-

n avdamTuén Kai Asitoupyia evog Tra-
YKOGUIOU BOpUQOPIKOU OCUCTHHATOG

pevn kai 2170-2200 MHz yia Tv avepydpevn {evén.  KIVNTAG TNAEQWVIAG, yia TTApoxr UTrn-
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peCIWY T600 TNAEQWViag 600 Kal PeTadoong dedopévwy Kal @ag. EmimmAéov, Ba
uttdpyel duvaTtoTnTa TNAEEIBOTTOINONG KAl EVTOTTIONOU YEWYPAPIKNG BEanG.

To dopuPopIkd BIKTUO OTNV TEAIKFA TOU HOPPI AVAUEVETAI VA ATTOTEAEITAI ATTO
Oéka dopuPbdpoug (ouv dUo epedpikolg) o€ Yéan Tpoxid (Uywog Trepitrou 10.335
XINIOUETPWV).

H emmAoyr] péong TPOXIAG €XEI TO TTAEOVEKTNA TNG XPAONG AlyOTEPWY dOPUPO-
pwv yia TNV KAGAUWN TNG yNG Kal TO JEIOVEKTNMA TNG avAaykng UTTapgng TToAU TTio
€UQIOONTWY KUKAWMPATWY GTO SOPUPOPO YIa TN AQWN TWV ONUATWY TTOU EKTTEUTTO-
vTal a1ré TN yNn. H extégeuon Twv dopupdpwy dpxioe péoa oto 1999 kai 1o SikTUo
avauéveral va 1eBei oe TARpN Acitoupyia péoa ato 2000.

8.5 MPOXQAOINIKA XZYXTHMATA ENMIKOINONIQN

Ta Mpoowmka Xuorhiuara Emkoivwviwv (Universal Personal
Telecommunications - UPT) cival pia TeAgiwg véa avtiAnyn evog TNAETTIKOI-
VWVIOKOU GUCTAUATOG TTOU OTNPICETal TNV 1I0€a TG avayvwpiong evog ouvopo-
uNTA a1 £va TTPOCcWTTIKG apIBud aveEdptnTa aTmd TN CUCKEUR TNV OTToia UTTO-
pei va xpnoiuotrolei. ‘Evag T€T010¢ guvdpounTS Ba UTTopEi, KAVOVTAG Xpran Tou
TTPOCWTTIKOU TOU apIBuoU, va OTéAVEL Kal va AapuBAvel KANOEIG aTTO OTToIOdNTTOTE
OUOKEUN Kal aTTd OTToI0OATTOTE GhEIO.

Méxpl Twpa 1600 oTa KAAOIKA SiKTUO 60O KAl OTA KIVNTA (€TTiVEIQ 1) dOpUQPO-
pik&) 0 ouvdPOPNTHG CUVOEDTAV WE Hia CUYKEKPIPMEVN OCUCKEUR 1 YPAPUN TTOU
QVTIOTOIXOUOE G€ KATTOIO apIBud KARoNG.

Me 1a cuotiuata UPT n ouvdeon autr) otauatdel Kal avTikadioTatal pye Eva
TTPOCWTTIKG apPIBUO TTOU XAPAKTNPICEl TO OCUYKEKPIUEVO OUVOPOUNTA aveEapTnTa
OuoKeunG. 'ETol TepvApe TTAEOV ATTO TRV KIVATIKOTNTA THS OUOKEUNS 0TV
KIVNTIKOTHTA TOU OUV3pOouNTH.

H xpéwan Tou cuvdpounTtA yivetal ue Bacn autdv Tov apiBud Kal €101 UTTAPXEI
£vag KOIVOG Aoyapliaouog yia KGBe auvdpounTr Kal yia OAEG TIG TNAETTIKOIVWVIAKES
UTTNPECIEG TTOU XPNOIUOTTOIEl, OTTOU KAl AV TIG XPNOIUOTIOIEI.

duaikd, o apiBu6g auTdg Ba gival koivog o€ OAa Ta dikTua, OTaBEPA Kal KIvNTd,
TTou Ba gival cuppatd pe TN véa autr) uttnpeaia. ‘ETol ol BaoikéG apxég Kal TAuTo-
XPOVa 01 OTOXOI TWV TTPOCWTTIKWY CUCTNUATWY ETTIKOIVWVIWY Eival:

H mrapox TpoowTmiKAG KIVATIKOTNTAG Kal OX1 aTTAWG KIVNTIKOTNTOG Wiag ou-

OKEUNG.

Xpéwaon pe Bdon Tov TPOOWTIIKO apiBud Tou KABe cuvdpounTh Kal Oxl Je

Baon pIa CUYKEKPIPEVN TUOKEUN.

Mapoxn piag Tutrikng diadikaoiag Tpdoaong oTa TTaykéopia dikTua aveeap-

TATWG TOU OUYKEKPIPEVOU TEPUATIKOU aTTd TO OTTOIO YiveTal n TTpdoacn.
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Mapoxr TG duvaTdTNTOaG EUKOANG KAl
EUENIKTNG ETTIAOYNG TWV TNAETTIKOIVWVI-
AKWV UTTNEECIWY TTOU BEAEI va Xpnol-
poTrolgi 0 kdBe ouvdpounTNG.

O 1pdTOg Acitoupyiag Twv UPT Ba ei-
val wg €EAG:

O ouvdpountig Ba Aappavel éva UPT
apiBudé ammdé 10 oUCTNUA TTPOCWTTIKWY
ETTIKOIVWVIWYV. ZTN OUVEXEIa Ba eTTIAEyEl
Zynpa 8.5.1 £10 Gueco péNov o kGBe xpri-  TIG UTTNPECiEG TTou BEAEI va XpnoIUoTTOIE]

omg Ba el mpéoPaon oe pia TANBWPA (v TToPAESEIyUa TNAEPWVIT, PAE, HETASO-
UTTNPECIWY aTTo éva KAl PHOVO TEPUATIKO OTTO SeSouE A
OTTOIOBATIOTE ONEIo Kal av BpioKkeTal, EVW) KA- 0T OEOOHEVWYV KT )

VOVTag XPAON TOU TTPOOWTTIKOU ToU OpIBpoU O1 uTtnpeoieg autég GUOYETICOVTaI JE

Ba ptropei va otfvéseei e otrolodnToTe dikTuo g ouykekpiyévo UPT apiBud kal atmoln-

EMKONVWVIDY BEAE! KEUOVTOI O€ €va TTPOOWTTIKG QpXEio Tou
OUCTAUATOG TTOU aQOPA TO CUYKEKPIUEVO
ouvopounTA.

EmiAéov, o cuvOpounTAG TTIAEYEI TOV TPATTO E TOV OTTOIO Ba £xel TTPOGRACN
OTIG UTTNPETiEG TTou €TTIBUUET Kal TEAOG ETTIAEYEI KAl TOV TPOTTO AvVAyVWPICAS TOU
atré 10 ouoTnua yia Adyoug ac@aheiag (authentication).

O TpoowTTIKOG apliBuds Tou KABe ouvdpounti Ba avaypdeetalr mlavéTata
O€ KATTOIA TTPOCWTTIKA TNAEQWVIKI KAPTA, OTTOU Ba ava@EPETaAl Kal N TTPAYUATIKN
Tou d1elBuvon (kal B1EUBUVON aTTOCTOANG TWV Aoyapiaouwy). H kdpta autr Ba
MTTOPEI va XpNOIPOTTOIEITaI KAl yIa TNV €€a0@AAIon TTPOGRACNG TOU oUVOPOUNTA
0€ KATTOIO TNAETTIKOIVWVIAKO BiKTUO.

Otav 0 ouvdpounTrg Ba BpioKeTal HaKPIG aTTO TO OTTITI TOou, Ba PTTOPEI va Ka-
TaXWPEI TNV TTPoCcwWEIVA Tou d1EUBUVON HETW OTTOIOUBATTIOTE TEPUATIKOU HE XPAON
TOU TTPOCWTTIKOU TOU aplBuou kal va kavel A va Aaupdvel KAAoEIG Jéow Tou ou-
YKEKPIPEVOU TEPUATIKOU.
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Moia givar n évvola g KIvnTIKOTN-
TOG OTIG ETTIKOIVWVIEG;

T eival n acUppatn TNAEQwvia Kal
TI N KIvNTA ThAeQwvia; Mola gival n
BaoiknA diagopd PETAEU TOUG;

Molo eival To YeyaAuTepo TTPORAN-
Mo otnv acUppatn TnAspwvia; ‘Exel
QVTIUETWTTIOTEl PEXPI ORUEPA  Kal
TWG;

Ti eivai To DECT; Moia givai Ta Baoi-
KA TOU XOPAKTNPIOTIKG;

Mola eivalr Ta TTAEOVEKTAPATA TOU
mpotutrou DECT; Tloieg eival ol
EPAPUOYEG TOU;

Th eivar n Zuvexng Auvapikr EmiAo-
vy KavaAioU kai 11 n EmaAnBsuon
Xpriotn;

Moia givai n évvoia Tou KuweAwTou oI
KTUOU; Ti TTAEOVEKTIATA TTPOCPEPEI;

Moia gival Ta Baoikd XapakTnpIoTI-
K& Tou cuoTthuarog GSM; MNwg Aei-
Toupyei éva ouotnua GSM;

Moo eival Ta KupIOTEPA TTAEOVE-
kTAuaTa Tou GSM o€ oxéon pe Ta
avaAOyIKG GUCTAPOTA KIVNTAG TN-
Aepwviag;

MeplypdywTte TO OUCTNUA KIVATAG
TnAepwviag DCS 1800. MMoieg ol

11.

12.

13.

14.

15.

16.

17.

dlapopég Tou amd 10 GSM; Ze
TTOIEG TTEPITITWOEIG TTAEOVEKTEI TOU
GSM;

Mola eival n €&€NIEN oTa Wnolakd
OUCTAMOTA  KIVNTAG  TNAEQWVIaG;
MepiypdyTte 10 BACIKE XAPAKTNPI-
OTIKG TOU VEOU GUCTHHATOG.

Moigg gival o1 epapuoyEg Twv dopu-
@opwv; Katd Tn yvwun oag Toia
amé auTég Ba Kuplapxnoel OTa
eTTOHEVA XPOVIQ;

MNarti n xprion Twv dopuPdpwWV OTIG
ETTIKOIVWVIEG gival atrapaitnTn;

Moleg gival o1 uTTnpPETieg TTou PTTO-
poUV va TTPOCPEPOUV Ol HOPUPO-
POI CAPEPA OTOV TOUED TWV ETTIKOI-
VWVIWV;

Meprypdyte ouvotTiké Ta Aopugo-
pika ZuoTtipata Kivntg ETTikoivw-
viag Iridium, Globalstar ka1 ICO.

Ti eival T0 MNpoowTmkd ZUOTNUa
Emkoivwviwy; TlMoia n diagopd
TOU HJE TA UTTAPXOVTA CUCTAMATQ;
Ti €ival 0 TTPOOWTTIKOG apiBudg
KAAong;

Moieg eival o1 BaoikéG apxéG Twv
MpoowTikwyv ZuoTnudTtwyv ETTIKoI-
vwviwy; MNwg Ba Asitoupyei Eva Té-
TOl0 CUCTNUQ;






KepdAaio ;é

Ynnpeaieg

9.1 H WHOIAKOITOIHXZH KAI TA NMOAYMEZA

O1 avBpwTTOI XpNCIUOTTOIOUV BIAQOPa UEoA YIA VA ETTIKOIVWVOUV, OTTWGS OUIAIA,
EVTUTTA KAl YPOTTTA KEIPMEVA, QTOYPAQPIES KAl EIKOVES. Ol UTTNPETIES ETTIKOIVWVIWV
gekivnoav atmo Tn PETAQOPd TWV YPATITWYV WNVUPATWY (Taxudpopeia) Kal TTEpa-
gav apyoTeEPa OTNV EVOUPHATN METAPOPA TTPOPOPIKWY UNVUPATWY (TNAEQwVia).
Me Tn BonBeia TnG TEXVOAoyiag dnuioupyndnkav oTn ouvEXEID aKOPn OUOo UTTNPE-
oieg, N padiopwvia kal n TNAedpaaon.

O1 800 TeAeuTaieg oe ouvduaoud Pe TNV THAEQWVia attoTeEAoUCAV YIO OPKETEG
OEKAETIEG TIG KAAOIKEG TNAEMKOIVWVIAKES UTINPETIES. H TNAcpwvia, OTTwg
avapépOnke oTo KEPAAAIO 6, £dwae TN BUVATOTNTA GTOUG UTTOAOYIOTEG VO ETAPE-
pouv dedopéva HEca aTrd To ouvdOPOoUNTIKO diKTUO.

'ET01, EKTOG aTTO Ta UTTAPXOVTA TOTTIKA OiKTUd, avaTITUXONKaV Ta TTPpWTa SiKTUA
UTTOAOYIOTWY O€ TTAYKOGMIO €TTiTTE®0. TO TTI0 YVWOTO Kal TO PEYOAUTEPO TTAYKO-
opio dikTuo gival 1o iviepveT (internet - Si1adikTuo). To diadikTuo, av kal xpn-
OIJOTIOIEI TO UTTAPXOV TNAETTIKOIVWVIAKO BiKTUO, TTPOCPEPEI TTOAU TTEPICOOTEPES
UTINPETiEG.

2TOUG TTPWTOUG UTTOAOYIOTEG 01 OTTOI0I ATAV GUVOEUEVOI GTO O1adiKTUO (internet)
n avadnTnon TAnpogopiag agopoloe ouvrBwg HOVO KEiUEVA.

H avalntnon autwy Twv TTANpo@opiwv Atav TOTE ia BAapeTh Kal 1IBIAITEPA XpO-
voBopa dladikaaia, S10TI aTTaITOUCE APKETH TTANKTPOAOYNON KAl JEYAAN avapovr).

ExTdg ammd 10 Keipevo Tmou kKwdikoTrolgital dueaa (kwdikotroinan ASCII), apxi-
o€ oTadIoKd N €I0aywyn OTOV UTTOAOYIOTH Kal GAAWV JOP@WYV TTANPOYOPIag, YE TN
XPNOIMOTToiNoN TNG Wn@IaKoTroinong, dnAadr TG METATPOTING TNG TTANPOYOPIaG
o€ Ynoelokr popen, KATAAANAN yia Tov UTTOAOYICTH.
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9.1.1 H yn@iakomroinon

21OV KOGHO TToU Jag TTEPIBAAAEI, o TTAnpoopieg £xouv avaloyikr popen. O1 nxol,
T XPWHATA K.ATT. dnpioupyouvTal atré GUVEXRA oruata ueTaBAnTig éviaong. H peta-
Popa, N atobriKeuon Kal N ETTEEEPYATiIa OTOV UTTOAOYIOTH TETOIWYV TTANPOQOPILIV ATTOTE-
Aouv diadikaaieg TTou aTraitouv kamoia kwdikotroinon. Or Adyol o1 oTToiol aTraitodv TNV
KWAIKOTTOINON TNG TTANPOYORIag G€ Yn@Iakn Hoper| (wnelakomoinan) cival ol £€AG:

1. H ynoeiakotroinon uiag TAnpogopiag kabiotd duvaTh TNV emedepyacia
TnG amd Tov umoAoyioTh. H TTAnpogopia utropei va TTpoépxetal atmd pia ew-
Toypagia, £vav Axo, éva PBivieo K.ATT. A va gival ynelaki dnuioupyia oTov UTToAo-
yloTr). MTTOpOUE, YIa TTOPABEIYHA, VA ETTECEPYACTOUNE EIKOVEG TTOU £XOUV OnuI-
oupynBei atmd piIa QwToYPAPIKA INXavh, aAAd Kal va dnuioupyrnoouue SIKEG pag

eIkOvVeG atreuBeiag o€ Ynelakn Yopor).
2. H ynoiakoTtroinon Piag TTAnpo@opiag ETTITPETTEI TNV ATTOBNKEUAT TNG O€ oUY-
Xpova péoa amoOnkeuong (okAnpoi digkol, OTITIKOI OiOKOI K.ATT.) KaI T Ypryo-

Mapadeiypa 10 Ze éva oAua opIAi-
ag yiveral delyyatoAnyia pe TaxuTn-
Ta 11000 &¢eiypara/s. To kGBe deiypa
£xel péyebog 8 bit. Ti péyeBog Ba Exel
TO apxeio opIAiag 5 SeUTEPOAETTTWY;
e KGBe OeutepOAeTTTO Ba TTPOKU-
TrTouv  11000X8bit=88kbit. Ta 5 s
oplAiag Ba dnuioupyrnoouv éva ap-
X€io pey€boug:

5s-88kaIt

T =55 kbyte

byte

Mapadeiypa 20 Ti péyeBog Ba €xel
TO OPXEIO OTEPEOPWVIKNG MOUCIKAG
d1dpkelag 30 AETTTWY;

Me TaxuTtnTa delypatoAnwiag 44000
Ociypatal/s, Ba TPOKUTITEl 0€ KABE
OeUTEPOAETTTO:

(TaxuTnT. derypatoA.) X (apiB. kav.) X
(apiB. bit/deiypa) = 44000-2-16 =
1408kbit. = 1.4Mbit.

Ta 30 AeTTT@ HOUGIKAG ICOOUVAUOUV WE:

30min~60%-1408kb%

i ~317M

bit 317Mbyte
byte

pn avakTnon mg¢. Ta TeAeutaia Xpovia €xel
TTOAMATTAQCIAOTE N XWwPNTIKOTNTA ATTOBrKEU-
ong, ME OTTOTEAECHO TEPAOTIEG TTOOOTNTEG
TTANPOYOPIag va ToTroBeToUVTal OE TTOAU HI-
KpO Xwpo.

3. H omobAkeuon Wn@IaKOTTOINUEVNG
TANpo@opiag kaBIoTd TNV avdaktnorn Tng
AVETNPEAOCTN ATIO MAPATITA KAl TN S10-
TNPEI avaAloiwTn yia TTépa TToAU Xpovo.

4. H ynoiakotroinan HIog TTANPOYopi-
ag TTapéxel TN duvartotTnTa TNG METAdOONS
TNG KaI TG avaTTapaywyng mne Ye Tnv idia
AKPIBWG TTOIOTNTA LIE TO TTPWTOTUTTO.

5. H wnoiokotroinuévn TTAnpogopia eTTI-
TPETTEl TN HETABOoON peyGAWY TTOOOTATWV
OeQOUEVWIV OE POKPIVEG OTTOOTACEIG |E TTOAU
uYnAég TaxutnTteg. H uttodoun Twv onueEPIVIV
TNAETTIKOIVWVIWY  TTPOCQPEPETAl VIO WNOIAKH
peTadoon. O avBpwTTog dev PTTOPET va avTIAN-
@Ol Aueoa Tov Yn@Iako TPOTTO BIOXEIPIONG TWV
TANpogopiwv. Eva cuvoho atré duadikd wneia
(bits) ivai TeAgiwg EEvo yia To avBpwTTIvVO TTVEU-
Mo Kai OV QVTITTPOCWTTEUEI KAVEVA AVTIKEIMEVO
TOU KOOMOU TToU pOgG TTEPIBAAAEL. T autd TO
AOy0, OAEG O YNOIOKEG OUCKEUEG OTTORIdOUV
TNV TEAIKA TTANPOYopia o€ avaAoyikr) Hopen.
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9.1.2 XapaKTnNPIOTIKA WPNPIAKOU KEIPEVOU, X0V, EIKOVAS Kal BivTeo

To KeiUevo KA1 0 QYOS

To keipevo ptropei va kwdikoTroinBei pe 10 yvwaoTo kKwdika ASCII. Kadbe oeAida
KeIuEvou evog BiBAiou trepi€xel katd p€ao 6po 2000 xapakTApeS. Mia KwdIKOTTOI-
nuévn oelida Ba eivar 2000X8bit = 16000bit = 16kbit.

To orfua AXOU METATPETTETAI € WYNPIAKK Jop@r YE TNV eEAG d1adikagia: TTpwTa
yivetal dsiyyatoAnwia pe Tnv KAatdAAnAn taxuTtnTa. ZTn ouvéxela 1o KGBe Oeiyua
peTaTpéTTeTal o€ dUadIKA TIUA pE avdAuon 8 bit ) 16 bit. Av To orjua Tou rixou givai
OTEPEOPWVIKO, YiveTal delypatoAnyia kal ota dUo KavdAAia, OTToTE TTPOKUTITOUV
Ta OITTAGCIa BeiypaTa o€ KABe deuTepOAeTTTO. MNa delyuaToAnyia OTEPEOPWVIKOU
AXou uywnAng maoTéTNTAg XpnaoiyoTrolgital Taxutnta 44000 deiypata 10 SuTEPO-
AeTITO 0€ KABE KaAVAAI (N TaXUTNTO OclypaToAnyiag €ivalr apkeTd PEYAAN yia va
mepIAapBAavovTal Kai ol fxol JE uwnAr ouxvotnTa). To kaBe deiypa avaAueTal pe
16bit yia peyaAuTepn akpipeia.

‘Eva mapddeiyua utroAoyiouou peyéBoug
WneIakoToinang acmpouaupng wroypa-
@iag. Ac utroreBei 611 o1 d1aaTdoeis sivar 4X6
£KaTrooTd Kai ot avaAuerar ora 100dpi pe

Edw Ba e€eTaaToUV OI YnNPIAKOTTOI- 256 amoxpwaeig Tou YKpl, (8bit).

c . P . Ta 4 cm eival 4/2.54=1.57 ivioeg ka1 e
NHEVES EIKOVES HE TN XPNon capwrn n avaiuon 100 onpeia ava ivioa (100dpi) 6i-

ME TN AYN YN@IAKAG QWTOYPAPIKAG | youy 1.57X100=157 onueia. Opoia Ta 6cm
MNXOVAG 1 PE TN CUAANWN a1md oAua gival 6/2.54=2.36 ivioeg ) 236 onueia. H emmi-

H sikova

BivTeo. OI EIKOVEC TTOU SnpioupyoUvTal | P4V TNS wroypagiag Ba givar 157X236 =
. . 37052 onueia.
oTov UTTOAOYIOTA gival s&apxr]g o€ yn- MoAAatrAaoidlovtag pe 8bit yia kdBe on-

@laKA Hopen. Jeio TTPOKUTITEI TO PEYEBOG TOU apXEiou TNG
Ta xapakTnPIoTIKA TNG €IKOVAG, TA pwroypagiag: 296kbit i 37kbyte.

oTToia KaBoPIfouV TNV TTOIBGTNTA KAl TO Eva oegrepo mapdoeiyua umoAoyiopou
peyéBous  Eyxpwung Qwroypaeiag, e

péyeBOG TNG O€ YNn@iakn popen eivai odpwon ora 300dpi kai 16 ekaroyulpia

N avéAuon Kai Ta XpWUOTE TNG. H avd- | xpwuara (24bit). Or Siacrdoeis ivar 18X24

AUGN UETPIETAI O onueia avd ivioa EKGTO’O'T('X. Oa Unol/\oy/aesi 70 péyebog TOU
. . ; apxEIoU TTOU TTPOKUTTTEL.

(dpi, dots per inch). To TAABog Twv Ta 18 cm eivar 18/2.54=7.1 VIoeC Kai e

XPWUATWYV KabopileTal amd Tov apib- avaiuon 300dpi Sivel 7.1X300=2125 onpeia.

po Twv bit TTou Ba dlaTeBoUV o€ KGOE Ta 24 cm eivar 9.4 ivioeg kai divouv 2834
, , i onueia. H eikéva éxer 2125X2834=6022000
onuelo. Av yia KdBe ONUEIo XpNoiuo- onueia. Me 24bit yia kdBe éva onueio Tpo-
TToINBouv 24bit, TTpokUTITOUV 2%4=16 KUTITEl To péyeBog Tou apyeiou 6022000 X
EKGTOIJHUF”G cuvéuaopoi Xpwud-rwv 24bit = 144.5Mbit = 18.1Mbyte.
Me 8bit e kGBe onueio TTPOKUTITOUV
256 xpwuara. XTn HovOXpwun ewToypagia apkolv 256 atToxXpwaElG TOU YKPI,
onAadn 8bit. ZTnv £yxpwun ewToypagia atraitouvTtal 24bit (8bit oe kGBe Baoikod
Xpwpa) f 32bit.
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Av n yn@IakoTroiNuévn €IKOVA TTPOOPICETal JOVO YIa TTapouaiacn aTnv 086vn,
n ava@Auon yivetal ata 75dpi. Av n eikova TTPOKEITal va TUTTwOEi, TOTE XpeIGdeTal
va oapwBei pe avaluon Touldyiotov 300dpi. To péyeBog TNG €IKOVAG O WNOIAKN
Hop@r ¢apTaTal atrd TNV avaAuon, TV ETIPAVEIX TNG KAl TOV apIOPS XPWHATWV.

ATTO Ta apxeia TTou TTPOKUTITOUV PETE TV WNQIAKOTTOINON AXWV Kal EIKOVWV
€CAyovTal JEPIKA CUUTTEPATUATA:

a) Av n éyxpwpn eikéva Tou TTapadeiypatog peyéboug 18.1Mbyte Bpioke-
Tal OTTOBNKEUPEVN OE ATTOUAKPUOHEVO UTTOAOYICTH Kal TIPOKEITAI VO JETAQEPOET
pMéow Tou BIadIKTUOU, PTTOPEI va UTTOAOYIOTEI O XpOVOG TToU Ba XpeIaoTel yia Tn
peTagopd. H TaxutnTa JETAPOPAS HEOW POVTEN OE WPEG TTOU BEV UTTAPXEI CUPQPO-
pnon eivai repitrou 1.5kbyte/s. O amrairolpevog xpovog eivar 18100/1.5 = 12066

s = 3 wpeg kal 18 AetrTd.

B) Av avri yia pévrey xpnoiyotroindei agiepwuévn ypauun Me TaxuTtnTta 2
Mbyte/s, o xpévog peTapopdg Tng idiag eikdvag Ba nTav povo 18.1/2=9 deutepod-

AetrTal

y) lMévte deutepdAeTTTa opIAiag katadaufdvouv OTOV UTTOAOYIOTH TPEIG (O-
PEG peyaAUTEPO péyeBOg atmd pia oeAida keipévou. Mia éyxpwun @wTtoypagia
18X24cm oe wnoiak pop@r| Icoduvapei e 1645 deutepOAeTTa opIhiag. ETropé-
VWG 10XUEI KAl €0W TO « I EIKOVA a&ilel XiAIEG AEEEIGY.

Kivovuevn sikova (Bivreo)

TNV YnOIaKr) HOPPH MIAG KIVOUUEVNG EIKOVOG UTTAPXE! IO TUVEXAS Kal ypAyopn
evaAayn €ikévwy pe 1o Xpoévo. M’ autd Tov TpdTTo diveTal n aiobnon Tng Kivnong.

YTohoyiloviag 1o péyeBog  evog
apxeiou Bivieo pe uwnAn avdAuon
1280X720, pe uwnAni eukpiveia 16
ekaTopuUpia Xpwuata (24bit/onpueio)
Kal e pubud avavéwong 60 TTAaicia
avd OeuTEPOAETTTO TTPOKUTITOUV YId
KGOe éva deutepoAemrto 1200Mbytes
dedopévwy. Evag TéT010G pUBUGS pE-
Tad00NG oTraITei €I0IKO £EOTTAIONG yIa
aTmoBrikeuon Kai yia emegepyaoia. Ma
Va PEIWBE 0 OYKOG TwV SESOPEVWY TOU
Bivreo yivetal kdtola emegepyaaia. To
aTmoTéEAEOUA QUTAG TNG ETTECEPYQOIOgG
gival n peiwon Tou apiBuol Twv de-
QopévVwY, XWPIG va gival avTIANTITA n
uTToRABuIoN TNG TTOIGTNTAG TNG EIKO-
vag. H emeCepyaoia auty ovouddetal
oupTTiETN OEDOUEVWV Kal BPIOKEl EYA-
An €@appoyn OTn PETAQOPA, Tn WETA-
00N Kal TNV aTToBnKeUaT BESOUEVWIV.

O1 d1000YIKEG €IKOVEG ovopdadovTal TTAGiTIa
(7 kapé). To k@Be éva TAcioIo eival pia aki-
vntn ewroypagia. Ta TTAdiola avé deuTepo-
AETTTO eK@PAlouv TNV TaXUTNTA PE TNV OTToia
ep@avifovral otnv 086vn BIOKPITEG aKivnTEG
€IKOVEG (TTAQiCIO), TTPOKAAWVTAG TNV aioBnon
NG Kivnong. MNa ikavotroinTikA aiobnon g
Kivnong, o pubuog evaAAayng Twv TTAQICiwy
(frame rate) TTpétel va gival Touhdyiotov 25
TAdiola 1o deutepdAettTo (25 fps frames per
second). Kdvovtag utrohoyiopoug, yia éva
KOl HOVO OEUTEPOAETTTO dpAong (KIvOUUEVNG
€IKOVAG) PE METPIa avaAuon 320X200 kai 256
Xpwpara yia k&Be onueio (8bit), gaiverar ot
arraireital xwpog 1.6 Mbytes. lNa éva AetrTod
KIVNUOTOYPOQIKAG TAIVIOG PE TNV TTAPOTTA-
vw avéAiuon (320 X 200 X 256) xpeiadovTai
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96Mbyte. Ta Tpdyuata dUOKOAEUOUY, OTAV
TIPETTEI QUTH N Wn@IOKOTTOINUEVN Talvia va
peTadoBei péow evog dIKTUOU, WOTE va T OEl
KATTOI0G TTOU BpiokeTal pakpid. Ma va punv aA-
AoiwBei n aioBnon Tng Kivnong, Ba TTPETel N
peTddoan va yiveral e pubuod TouhdyioTtov 25
TTAciola To deuTepoAeTTo | 12.8Mbits/sec. Té-
TOla KOVAAIQ ETTIKOIVWVIAG €XOUV TTPOG TO TTa-
POV peydAo kbOTOG.

9.2 ENOINOIHZH AEAOMENQN
OONHX KAI EIKONAZX

9.2.1 Ta moAvusoa

Me TIG onuepIvég duVATOTNTEG O UTTOAOYI-
OTAG UTTOPEI VO CUYKEVTPWVEI KaI VO TTOPOUCTI-
acel mAnpopopicc OAWV Twv PopPwv, dnAadn
atré 6Aa Ta uttdpyovTa péaa. O Axog, ol €IKo-
VEG, TO BivTeOD, Ta Keipeva kal Ta oxédia Ba ovo-
padovTal TTapakdTw TTANPOQOpPIES. Av BIOBETE
TIG KOTAGAANAEG TTEPIPEPEIOKEG POVADEG, £vag
XPNoTNG We TN BorBeia Tou UTTOAOYICTHA UTTOPEI:
® va dnuIoupyei, va atreikovidel, va atroln-

KeUel Kal va eTTegepyadetal ax€dia, Keipeva

KQI QWTOYPOAPIEG.
® va avarrapdyel, va kataypdeel améd did-

POPEG TTNYEG KAl va eTTEEEPYACETAI HOUTI-

KA uypnAng mototntag (HIFI) petarpémo-

VTOG TOV X0 O€ WnQIAKr Joper).
® va AauBavel, va emegepyddleTal Kal va Ka-

Taypd®el POAdIOPWVIKEG Kal TNAEOTITIKEG

petaddoelg (Bivieo) YETATPETTOVTAG TV K-

VOUEVN EIKOVA OE YNQPIAKK Hoper).

OAeg autég TIG TTANpOoYoOpieg KABWGS Kail
GAAEG KOBOPG WNOIOKEG, O UTTOAOYIOTAG TIG
emmeEepyadeTal pe Tov idlo akpifwg TpoTro. OI
TTANPOYOPIEG QUTEG UTTOPEI va BpickovTal oTa
aATTOBNKEUTIKA PETO Tou XproTn i va uttdp-
XOUV O€ PeYAAoUG UTTOAOYIOTEG, O€ OTTOI00NA-
TTOTE HEPOG TOU TTAQVATN.

195

Ta moAvpuéoa OTIS EMIKOIVWVIES

‘Otav n TAnpoopia TTPETTEI VO E-
Tad00¢i GueTa o€ PakpIvA aTréoTaon
HEOW TOU BIKTUOU, UTTAPXOUV MEYAAES
ATTAITAOEIG KOl TTEPIOPICHOI, Ol OTTOoIO!
TIPETTEl VA TTANPOUVTal ATT® TOV UTTO-
AoyloTry Tou xproTn, amd 1o OiKTUO
KaI aTrd Ta UTTOAOYIOTIKG CUCTAUATA
(servers) Twv KOUBwV Tou BIKTUOU.

MNa Tapddelypa, o€ pia TNAEPWVIKN
OUVOMIAia TTPETTEI N QWVR TOu €VOG
OMIANTA va QTAVEI AUETA OTOV GAAO.
Av n kaBuotépnon utrepBei Ta 0.1
OEUTEPOAETITA N €TMIKOIVWYVia yiveTal
TPORANUaTIKA. To JiKTUO ETTOUEVWG,
OTav eKTEAEI TN UETOPOPA TWV TTOKE-
Twv OedopEvwy, TTPETTEI va eEETALE!
X1 HOvOo Tov TTPoOoPIoHO, aAAd Kal TO
€id0og TNG TTANPOQOPIag TTOU METO-
QEPETAI KAl VO OWOElI TRV KATAAANAN
TTPOTEPAIOTNTA.

To apxeio piag eIKGVOG O€ Wn@Iakn
HOP®r) TTOU METAPEPETAI VIO TTAPA-
OElyua aTTd TOV UTTOAOYICT) TOU POU-
ogiou Tou AouBpou oTnv 086vn evog
GA\ou uTtoAoyIoThy uTTopel va  €xel
pEYGAo péyeBog aANG O xpOvog UETO-
@opag Oev gival Kpiolpog. ETrouévwg,
OTO TTOKETA TTOU  XPNOIYOTIOIoUVTal
yla Tn PETa@opd TNG Ba divetal PIKEN
TTPOTEPAIOTNTA aTTO TO &ikTUO. AVTiOE-
TO, TO TTOKETA TTOU JETOPEPOUV OEDO-
péva TNAEQWVIKAG opIAiag Ba TrpéTTel
va €XOUV UYWnAr] TTPOTEPAIOTNTA, WOTE
va dlatnpeital n METASoon TnNG TnAe-
PWVIKAG OUVOIAAEENG XWPIG OIOKOTTEG
Kol SIOAEIYEIG.

‘Eva akoun mapadeiyua agopd Tn
peTadoon TOAU euaioBnTwyv Sedopé-
vwyv, OTTwG TPATTECIKEG OUVOANAYEG
KOl XPEWOEIG TTIOTWTIKWY  KOPTWV.
>¢ TéTOI0U €EIGOUG TTANPOPOPIEG N KU-
pla aTTaiTNoN €ival n ao@AAgIa Kai n
amroucoia AaBwyv. Ta dikTua Ta oTToia
HETAPEPOUV TETOIO OESOUEVA Eival KATA
KavOVa IBIWTIKG (KAEIOTA). AvTiBeTa, TO
O100iKTUO €ival avoIKTO, TIPAYHA TTOU
anuaivel 6Tl ol TTANPOPOPIEG Ol OTTOIEG
TTEPIEXOVTAl OE €vav UTTOAOYIOTH) TOU
OIKTUOU gival diaBEoiueG o€ OAOUG.
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OAeg o1 Tapatrdvw TTANPo@opieg uTtopolv va avalntouvTtal Kal va OUYKE-
VTPWVYOVTAI GTOV UTTOAOYICTH Kl va TTapoucidalovTal HE evidio TpOTTo. AuTh)
n rapouaciaon (ouvABwg OTov UTTOAOYIOTR) TNG TTANPOPOPIAG PE OAEG TIG BUVATEG
Hop@EG atroTeAEl TO TTOAUHEDO.

9.3 YINHPEXIEX XTENHX KAI EYPEIAX ZONHZX

9.3.1 Yripeoiss otevis {ovns

, O1 uttnpeaieg o1 otroieg dev
XwpnrikoTnTa

Ympeoia kavohiod (kbit/s) EXOUV HEYAAEG aTTaITAOEIG ATTO
TO KavaAl (T.X. TNAEQWVIKA
O“'N:O‘ (PCM) ) 64 YPOUPH) Kal SV aTTaITodV uyn-
OpiAia oupTTieopévn 48 - 32 AoUC pUBHOUC METABOONG OUTE
Emikoivwvieg dedopévwv 12 - 128 EI5IKF GUVSEON HE QPIEPWUEVN
TnAeoporoTuTrior (Fax) 4.8 - 64 . . ’
i 96 - 4 YPOMUURA ovoudadovTal UTTNPETiES

orevi¢ dwvng. Tia QUOIKG Péoo
peTa@doong Xpnoiuotrololv  TO
atrAé dicUpuato kaAwdio. H tn-
HAeKTPOVIKG ePTIOPIO 48 - 128 AedIdokeywn xapnAAG TToIdTNTAG
METOQEPEI OMIAIa KAl KIVOUUEVN
eiIkOva pe oAU pIKpry avdAuon
Kal MIKPO aplBud TTAaigiwv avé deuTepOAETTTO. XPNOIYOTIOIE £TTIONG KAl TTEPIOPI-
OPEVO apIBUS XPWHATWY Yia va €TTITUXEI XOUNAG pubuod petadoong. H opiAia £xel
€0p0og qwvng 4kHz éTrwg kal oTnv Kwdikotroinon PCM. Ztov mivaka 9.1 gaivovtal
Ol UTTNPEOIieG QUTEG padi ue Tov puBud peTddoong (xwpenTiKOTATA KavaAioU).

TnAedidokeyn xopnAis
moI6TTag (BivreomAépwvo) | 128

IMivaxas 9.1 YTINpeoieg oTeVAG {Wvng.

9.3.2 Yrnpsoiss svpeias {ovns

O1 véeg TaoeIg TToU apXiCouv va €TTIKPATOUV OTOV TOPED TWV TNAETTIKOIVWVI-
WV ETTIKEVTPWVOVTAI OTIG AEyOUEVEG OTITIKOOKOUOTIKEG UTTNpeaieg (audio-visual
services). H mpwtn givai n ommikA TnAepwvia (video telephony) kai n deutepn n
OTITIKOOKOUGTIKY TNAedIdokeywn (video conference). MeTd ammd Tnv emiTuxr PETA-
000N PAdIOPWVIKWYV EKTTOUTTWV GTO SIAdIKTUO £XEI apXioel T TEAEUTAIO XPOVIA KAl
N META®00N TAAEOTITIKWY TTPOYPAMMATWY. H Awn Twv padioQuVIKWV EKTTOUTTWV
ASyw Kal TNG cUUTTiEONG YiVETAI JE ATTAR TNAEQWVIKA OUVOEDN.

H Ayn TNAEOTITIKWY EKTTOUTTWV aTTO TO BIADIKTUO £XEI HEYAAUTEPEG ATTAITAOEIG
oe TayxutnTta. ETmiong 1o TTEPIEXOPEVO OTO SIABIKTUO ATTOKTA OAOEVA TTEPICCOTEPO
apxeia pe Bivreo kal wToypagies uwnAng avaluong (TToAupéoa) TTou aTairouv
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ouvdeon uywnAou pubuou yia va ] Xwpnrikémra
petapiBadovrai oToug ouvdpopn- | Ympeoia kavaAiov (kbit/s)
T€G. Ol ETMKOIVWVIEG PE TTOAUPEDT TAediGokepn -
uTTopei va yivovtal petagu duo BivreomAépwvo 0.128 - 40
ouvdpouNnTwy Tou dIKTUoU, aAd | ThAedpaon 215
KaI PETOEY €VOC ouVdpouNT! kai | TNAEGpaon oupmieapévn 2-34
LIGC OPGBOC GUVBPOUNTW@Y ff pe- | TMAEPNHEpidor pe oAvpgoa |- 2

. i X TnAeekdooelg pe ToAVpECT 2
T80 300 opadwy. O PUBHOG pe- Tarxudpopeio Kelpévou, EIKOvag
TGd00NG OTOV KOPHO TOU DIKTUOU,  [kan fyou 2
Qv autd TIPOOPEPEl UTINPEDiEG | Videotex pe kivolpevn
gupeiag Wvng, PTTOPET va pTavel | EIKOva 2-34
TIG BeKGdEG BloekaToupupia bit/s. Mivakag 9.2 Yrnpeolec eupsiac Zovng.

O pubuodg oTOUG GUVOPOUNTEG

TpPETel va gival TouAdyioTov 2-10 Mbit/s kal xwpig kaBuoTepnoeig yia PeTddoan
«wVTaVAG» KIVOUWEVNG €IKOVAG. 2ToV TTivaka 9.2 @aivovTtal ol UTTNPETieg eupeEiag
duvng pe TNV atrairoUpevn TaxUTNTa oUVOEDNG (XWPNTIKOTATA KAVAAIOU).

9.4 WHOIAKO AIKTYO OAOKAHPOMENQON YIMHPEZIQN (ISDN)

Méxpl Tpéo@ata, n Bacikr) dIEBVAG TNAETTIKOIVWVIAKE UTTOOOMN ATAV TO TnAe-
PwVIKOG dikTuo. To dikTUO QUTS £XEl OXEDINODET yia avaAoyikA HETAdOON QWVAG Kal
ATAV ETTOPEVWG QVETTAPKEG VIO TIG VEEG TNAETTIKOIVWVIAKEG AVAYKEG TTOU OXETICO-
VTQI JE TN HETAGOON dedOoPEVWY, EIKOVAG K.ATT. O VEEG QUTEG ATTAITAOEIG ETTEBOAAV
TNV avAykn yia avTIKATAoTaON TOu TTAAQIoU avaAoyikoU OIKTUOU WE EvVa TTIO BEATI-
WHEVO YNEIaKkO cUCTNUA, TO OTT0I0 Ba £XEl WG KUPIO OTOXO TNV OAOKARPWON TWV
UTTNPECIWV QWVNAGS Kal OedOUEVWV BIOKIVWVTAG TNV TTANpogopia Pe évav eviaio
TPpOTTO PeTddoong. To cuoTnua autd ovouddletal Yneiakod Aiktuo OAokAnpwué-
vwv Ymnpeoiwv (ISDN: Integrated Services Digital Network).

To ISDN 1rpoKeITal ouCIaoTIKA yia hia véa oXediaon Kal XpnaIoTroinan Tou AdN
UTTAPXOVTOG TNAEQPWVIKOU CUCTHATOG. XPNOIUOTTOIEI TO id10 QUOIKO PHETO diadoong,

-2YNAE>H
-XPEQZH
-EAErXOx

Tepuarikd ISDN
¥

2nueio 2nueio 1

! MpéoBaong METArQrH Mpdopaong - "I

>HMATOAOTHZH e
TepuaTik6

ISDN

|

N

ZnuaTod6Tnon
ouvﬁpounTr’]—GlKTUotT'
I

Znuaroddétnon améd
AKpo o€ AKpPo

Zynpa 9.4.1H apxtrektovikn Tou diktUou ISDN.
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O puBuds 64 kbit/s ETTIAEXTNKE va
gival T0 BacIkG KAVAAI PETAYWYNG
KUKAwpaTog. BéBaia, n TexvoAoyikn
TIPOOBOG ETMETPEWYE OTO WETALU va
apkouv 32 kbit/s | akdua Aiydtepo
yia e€iocou IKavoTToINTIKA HETAd0-
on ewvng. Opwg 1o TTPOTUTTIO TWV
64kbit/s TTapéueive kai gival éva
amTé TTOPASEIYUO TWV UEIOVEKTN-
MATWV TNG TIPOTUTIOTTOINCNG, OTI,
OnAadn, péxpr katolo péyebog va
TIpOTUTIOTTOINGEI  CUuXVA €xel NdN
EemepaoTei amd TNV TEXVOAOYiIa.
Emopévwg, Tta 64 kbit/s eivar ma
TIOAAG yIa éva KavaAl @wvng. ATTO
v GAMn, Ta 64 kbit/s eivar TTOAU
Niya yia JEPIKEG EQOAPHUOYES WNPIa-
KNG HETAd0ONG SEBOPEVWV.

KEDAAAIO 9

TO dIoUPUATO KAAWDIO Kal KATAAANAEG dlETTO-
@Eg (ouvdeTAPEG - connectors) oTa dkpa TTou
ouvdéouv To XprioTn e To SikTuo. To ISDN é£xel
mrpotuTrotroin®ei amd Tn CCITT kal xapaktnpi-
CeTan o116 TO aKOAoUBa Bacikd yvwpiouata TTou
ovouddovtal kal apxEg Tou ISDN:

1. YmooTtnpilel €QapUoyEC KAl UTTNPETIES
MeETAd0OoNG GWVAG (TNAEPWVIa) Kal geTddoong
OedouEVWV.

2. Bagiletal aTo Yn@Iako TNAEQWVIKS Ka-
VAaAI Twv 64 kbit/s. O puBuOG auTOG ETTIAEXTNKE,
0161 givar To PCM 11p4TUTIO VIO WNQIAKOTTOIN-
pévn ewvn. To ISDN eival oudiaoTik@ éva di-
KTUO PETaYwWYNG KUKAWPATOG. Opwg PTropei va

uTTOOTNPIEEI KAl Kivnor 6£BOUEVWV UE TN HOP®H
METAYWYNG TTOKETWV.

3. [pooeépel euehigia aTo BIKTUO KaI TTAPEXEI OTO XPAOTN UTINPECIEG TTOU
Eerepvolv Ta Opia pIag aTTARG 0UVOEONG KUKAWPATOG QWVAG.

9.4.1 BaOIK KQI TIPWTEVOVOA KATHYOpPIia mpoolaons

Ymapxouv 800 BAcIikG TTPATUTTA YIa TOV Wn@Iakod diauAo, Eva TTPOTUTTO PIKPOU
€UpoUG QWvng yIa KOIVA XPAon TTEPIOPICHUEVWY ATTAITACEWV (TT.X. TuvOPOuUNTAS
OTO OTIIiTI) KOl €va TTPOTUTTO PEYAAOU €UpOUG {Wvng yIa ETTAYYEAUATIKA XPAON
(17.X. TNAETTIKOIVWVIAKO TTEPIBAAAOV PIOG €TAIPEIAG), TO OTTOI0 UTTOOTNPICEI TTOAAG
KavAaAIa TTavVOUOIOTUTTA JE TO KAVAAI TTOU TTPOOpPIZETal YIa TOV KOIVO XPAHOTN.

O1dU0 Baaikoi TuTrol TTpéoaong oto ISDN eival n Baoikn mpéoBacn (BRA, Basic
Rate Access) kai n mpogBacn mpwrevovro¢ pubuou (PRA, Primary Rate Access).

H Baocikn mpooBaon amoreAsital amd dUo0 au@idpoua kavaAia Twv 64
kbit/s ka1 éva ap@idpouo kavaAl onuatodoaciag 16 kbit/'s. O cuvoAikog puBudg
gival 2X64+16=144 kbit/s, aAAa Aoyw d1euBéTnONG o€ TTAQICIa CUYXPOVIGHOU Kal
GMwv emmitTAéov bits o puBudg autdg o€ pia Bacikr) Ceuén PTTopEi va OTACEl Ta
192 kbit/s. H Baoiki autr] utrnpeaia oToxelel OTO VA IKAVOTIOINCEI TIG AVAYKES
TWV TTEPICOOTEPWY ATTOUOVWHEVWY OUVOPOUNTWY. ETITPETTEI TRV TAUTOXPOVN ME-
TAO00N QWVAG KAl PEPIKWY EQAPHOYWY OEOOUEVWY, OTTWG PETAYWYH] TTOKETWY,
TTANpo@opia cuvayepuou, FAX, teletex k..

H mpooBaon mpwTEUOVTOG PUOHOU aTTEUBUVETAI OE CUVOPOUNTEG UE ME-
YaAUTEPEG aTTaITACEIG O€ XWPNTIKOTNTA SIKTUOU, OTTWG TTI.X. ETAIPEIEG TTOU £XOUV
Wwnoloko 181wTIKG KEVTpo (PBX A ISPBX) 1) éva LAN. Ztnv mpdéofacn mTpwrevo-
vToG N 6ouA TNG peTddoaong cival 1984 kbit/s (31 kavdAia Twv 64 kbit/s).
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H ypauun autry ovOPAZeTal «YPAUM 2 MEYOUTTITY Kal XPNOIUOTIOIEITAl TUXVA
OTO €BVIKO diKTUO TOU BIAdIKTUOU aTTO TTOAAOUG TTOPOXEIG.

9.4.2 Ynnpeoies Tov ISDN

To ISDN Trpoc@épel éva eupU @ACHA UTTNPECIWY, UTTOOTNPICOVTAG TIG AON
UTTAPXOUOEG EQAPUOYEG HETADOONG PWVHG Kal EDOUEVWV OANG KAl VEEG EQapPO-
Y€G TTOU ouvexwg avarrtuooovTtal. To ISDN, yia va diaxeipiCeTal TIG dIAQOPETIKES
UTTNPETiEG, TTPETTEI VA €XEI TNV IKAVOTNTA va:

MeraBifalel amoTEAEOHATIKA OUVEXH KAOWG KAl KATAIYIOTIKN

pon Sedopévwy.

EKXwpEi e0pog {WVNG KATOMIV AiTHONG TOU XPROTN.

EmTpémel ypilyopn aAmoKAaTrdoTaon Kail anméAucn Tng KARonG.

Araxe1pifeTan pia eupeia mepioxn pUOUWYV HETASOONG KAl XPOVWV

Si1apkelag KANCEWV.

ESaoc@alilel xapnAo pubudé ocpalparwyv, Hikpf kKabBuoTépnon pn-

VUHATWYV arr’ dKpou ¢’ dKPo Kal XaunAoUug puBuouUg eo@aApévng

mapadoong HNVUNAarwy.

Mapéxel APKETA EMITTESA ACQPAALIAG TWV EMKOIVWVIWV.

O1 uttnpeoieg diakpivovTal Yevikd o€ dU0 Katnyopieg: oTig aAAnAemdpacTI-
KEG uttnpeoieg (interactive services) kai 0TI uttnpeaieg diavoung (distribution
services). O1 aAANAETIOPAOCTIKEG UTTNPETIEG UTTOdIQIPOUVTAI E TN OEIPA TOUG OE
UTINpPETieg auvouiAiag, unvouarog Kal avakrnong mAnpo@opiwy.

Eival duvato o1o cuvdpounTr) TToU £XEl HEYAAEG ATTAITOEIG VA XPNOIUOTTOINOEl
peyaAUTepo apiBud kavaAiwv Twy 64 kbit/s (ammd 2 wg 30). Avaloya Pe Tnv Tep-
MATIK ) OUOKEUN auTd Ta KavAAia PJTTopoUV va XpenoihoTtroinfouyv yia pia TToIKIAia
UTTNPECIWV:

TnAepwvia (Telephony)

TnAekeipevoypagia (Teletex)

TnAeopoiotuTria (Telefax, Facsimile)

TnAegikovoypagia (Videotex)

TnAedpdon (Teleaction)

Metddoon dedopévwy (Data transmission)

Metddoaon akivnTng i uE apynA Kivnon €IKOvVag

EikovotnAepwvia

Av Kal OpICUEVEG OTTO QUTEG TIG UTTNPETIEG TTAPEXOVTAI KAl OAUEPA, N TTAPOXH
Toug atré 1o ISDN TTpoo@épel avaBabuiopévn TToIdTNTa yia Toug €6 dU0 Adyoud:

1. OA\eg autég o1 uTTNpETieg TTPOCPEPOVTAI ATTO €va KAl JOVO BIKTUO Kal

2. To KavAAl TTPOOQEPEI EVTEAWG WNQIOKH PETAdOON Kal £TTECEPYATia Kal
auénuévo pubuod petddoong Twy 64 kbit/s.
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MNMapoxeis vTmpeoiwyv Internet

O1 mapoxeic umnpeoiwv internet (ISP,
Internet Service Providers) eivai etaipeieg ol
OTTOiEG  €XOUV  EVOIKIAOEI TNAETTIKOIVWVIOKEG
YPOUMEG aTTO  TNAETTIKOIVWVIAKOUG  Opyavi-
opouUG. Kabe pia amd autég TG YPaupEG ovo-
padetal koppadg 1 «paxokokaAid» (backbone)
Tou BIKTUOU. 2TV EAAGSQ péxpl ofipepa ol Tra-
POXEIG MITBWVOUV WNOIOGKEG TNAETTIKOIVWVIO-
KEG YPAMMEG ATTO TOV €BVIKO TNAETTIKOIVWVIAKO
popéa, Tov OTE. O1 ypappég auTég €ival ouvi-
Bwg 2Mbps kal dvw. XTnv EAAGda uttdpyouv
QPKETOI TTAPOXEIG UTTNPECIWV IVTEPVET.

EKTOG a1m6 TIG TNAEQWVIKEG YPAUUEG, Ol TTO-
poxeig dlaBéTouv Kal KATAAANAO €EOTTAIONO
TTou arroTeAeiTal atTd €18IKOUG UTTOAOYIOTEG,
MOVTEY KOl GAAEG ouokeuég. Or €10IKOi UTTOAO-
YIOTEG ovopddovTal SIOKOMIOTEG 1) EEUTINPETN-
TEG (servers) Kal €ival dla@OpwV KATNYOPIWY,
ommwg Web Servers, yia mAnpogopieg Tayko-
opiou 10ToU, Mail Servers, yia Tnv uTTooTAPIEN
nAekTpovikoU Taxudpopeiou, FTP Servers, yia
TN YETAPOPA APXEIWV K.ATT.

O1 TropoxeiG OlaBéTouv OUVBWG APKETEG
TNAEPWVIKEG YPAUMEG OTTOU GUVOEOVTAI Ol GUV-
dpopnTéG - XProTes. MNa va yivel KATToIog ouv-
dpounTNG, KAVEI TNV £yypaQr| TOU O€ KATTOIO TTa-
poxéa Kal TIaiPVEl TOV TIPOCWTTIKO TOU KWOIKO.
2TOUG XPrOoTEG uTTdyovTal Kal didpopeg dnudoi-
€G UTINPECIEG, OPYAVIOUOI, ETAIPEIEG K.ATT., TTOU
utTopouv va ouvdéoouv oTo Internet 1o SikTud
Toug. O xproTng, o otoiog éxel ouvdeBei OTO
O10diKTUO, €Xel TTPOORaAaCn o€ Ui OEIPpd aTré TIa-
PEXOMEVEG UTTNPETIEG, Ol OTTOIEG £XOUV EUTTAOUTI-
oTei o€ TéT1010 BaBUOG TToU EETTEPATAV TIG APXIKEG
TIPORAEWEIG TV SNUIOUPYWV TOUG.

KEDAAAIO 9

9.5 YINHPEXIEX
AIAAIKTYOY (INTERNET)

H onuepivi emoxr xapaktnpiderai
atd Tn paydaia eméKTAON TwV OIKTU-
wv g€ oAOkAnpo Tov TTAavATtn. H ou-
VEPYOQOIia avAaueoa OTOV UTTOAOYIOTH
Kal 0T0 TNAEQWVO odnyei aTn XpAon
TNG TNAENATIKAG atTd OAO Kal PEYAAU-
TEPA OTPWHATA TOUu TTANBUCHOU o€
OAEG TIG TTPONYUEVES XWPEG.

To diadikTuo (Internet-International
Network) atroteAei oruepa 10 MO JE-
yéAo OikTUO TOU TTAQVNTN, TO OTTOIO
ouvdéel TTApa TTOAAG dIaPOpPETIKA di-
KTUQ UTTOAOYIOTWYV 0€ OAO TOV KOOWO.
=ekivnoe T dekaeTia Tou 1960 atrd 1o
Ytroupyeio EBvikng Auuvag twv HIMA.
ApXIKO OKOTTO €ixe TNV adIGAEITTTN Wn)-
QIOKI] ETMIKOIVWVIa Twv KOUBWVY Tou o€
TTePITITwon TToAépou. Tn dekasTia Tou
1980, e€oTAWBNKE OTA TTOVETTIOTAWIO
NG ApepIKAg Kal Tng Eupwtrng, étmou
XPNOIKOTTOINBNKE KUPIWG YIa HETAPOPA
NAEKTPOVIKWV WNVUUATWY KAl PETAPO-
pd apxeiwv. Z1adlokd cuvOEBNKav o€
QUTO EKTTAIDEUTIKA KAl EPEUVNTIKA 16pU-
pata, kaBwg kai didgopeg eTaipeieg. To
1990, pe TNV EPPAVION TWV TTOAUPECWV

KQI TNG UTTNPETiag www, ApxIcav va GUVOEOVTaI JAdIKA KOl Ol JEPOVWEVOI XPrOTEG.
KaBigpwBnke Traykoopiwg pe 10 dvoua Internet. ZARuepa UTTAPYXOUV EKATOPMUPIO
XPNOTEG TOU BIAdIKTUOU TTOU auEdvovTal e paydaioug pubuoug.

Ma va Aeitoupynael éva OikTuo, TTPETTEN va TEBoUV 0a@EiG KOVOVEG ETTIKOIVWVi-
ag 1Tou ovopddovtal TIPWTOKOAAD. Ta MPWTOKOAAA emKoIvwviag gival autd
TTOoU €AEyXOUV Kal ouvTovifouv OAa Ta peTagepoueva dedopéva. To Baaikd TpwTd-
KoAAo TToU XpnoigoTroigital oTo diadikTtuo givail o IP (Internet Protocol).

9.5.1 lNaykoou10§ 10T0§ - AvadTnorn mwiAnpoeopiwyv

Ta ekaToupUpia UTTOAOYIOTWY, OTO BIASIKTUO, TTEPIEXOUV TTOAAEG Kal IDIQITEPA XPrO1-
MEG TTANPOQOPIES, TTIOAAEG aTTO TIG OTTOIEG BEV UTTAPXOUV TTOPA IOVO OE WNQIOKH LOP®r).
H mpdoBacon oTig TTAnpo@opieg auTég yivetal pe Tn BonBeia eI0IKWY TTPOYPARUATWY.
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To oUvoAo Twv TTANPoOQoOpPIWY Tou dia-
npoeop O1 TTAnpo@opieg oT10 O1AdIKTUO ATTOTE-

OIKTUOU aTTOTEAEI £Va TEPAOGTIO OYKO O¢E- AoOv BAGEIC AeSOpEVWY Of OTTOIEC €iva
OOUEVWV O OTTOI0G OUVEXWGS BIEUPUVETAI. OPYAVWUEVEG HE HOPPH UTTEPKEIUEVOU.
H Siaxeipion Twv dedouévwy autwy eival 19 CUEFSEIEaTs Ee]) G705 @UIEAD Eule

50 A , , KEIUEVA OUVOEPEVA PETAEU TOUG. Ta Kei-
aouvarn Kal avatroTEAEGHATIKN XWPIG TNV MEVA auUTA Oev OUVOEOVTOI OEIPIOKA Kal

ummapén €1dikwv epyaleiwv. MNa 10 Adyo uTropei va SlaBacTolv pe SIAQPOPOUG
auTo, GVG'ITTL'J)(enKav gpyoAcia-spapuo- TPOTTOUG, £TCI WOTE VA gival aduvaTo va
P P . . TTAPOUCIACTOUV pE éva Kavoviké BiBAio.

YEG, Ol OTTOIEG ETMTPETTOUV TNV £PEUVA KAl
TOV EVTOTTIONO TwV EMMBUUNTWY TTANPO-
POopPIWV OTO dIadiKTUO.

O1 egpapuoyég (A epyaheia) avalnTnong TTapEXOUV OTO XPNOTN £va TTEPIBAAAOV
Je TN yopon utrepkeipyévou (hypertext), 6Tmwg o MNaykdouiog 101G (WWW, World
Wide Web), yia T diaxeipion Tou TepdaTiou dykou TTAnpogopiwv. Kupio péAnua
TWV EQAPUOYWYV QUTWV €ival 0 XPOTNG VO XPNOIYOTIOIEI 600 duvatdv AiyoTepa
TTPOYPAUMATA YIA VO OEIOTTOIET TIG TTNYEG TTANPOYOPIAG.

O Maykdéouiog 10T6¢ 1) artAd WWW atroteAei TV KUpIOGTEPN OMEPT UTTNPECIO TOU
0108IKTUOU yIa avalATnon TTAnpo@opiwv. H utrnpeaia auth Trapéxel Tn duvaTtoTnTa:

a) avagnrnong,

B) evromiouou,

Y) HETAQOPAG Twv dedopEVWY TOU dIAdIKTUOU Kal

8) mepijynong, ye 1diaitepa @IAIKG TpdTTo. ETITPETTEl TNV £PPAVION Twv O£dO-
MEVWV O€ Yop@r] KEIPEVOU, EIKOVAG, NXOU Kal BivTeo.

H kate€oxnv mpakTIkr xprion Tou WWW givai n «1rAoriynon» oTIg 0gAideg Tou,
0l OTTOIEG TTEPIEXOUV GUVOECUOUG (EVEPYE ONUEIQ KEINEVOU, EIKOVWY 1] YPAPIKWV),
EMMTPETTOVTOG TO TTEPACHUA aTTd TOV €va KOUBO aTov AAAO (] o€ aeAideg Tou idlou
KOMBoU) pe atTAn €MAOYA O€ KATTOI0 OUVOEGHO.

9.5.2 HAekTpoviko TayvSpousio

H mAéov yvwaoTr Kal TautéXpova n TTo XPNOIYOTTIoINUEVN UTINPETIia OTo OI-
adiKTUO €ival auTh Tou NAEKTpovIKOU Tayxudpouegiou (email). H uttnpeoia autn
OUVIOTA IOWG Kal TNV TTIO CNUAVTIKF KaIVOTOWia TTou KaB1épwaoe 1o diKTuo OTn
ouveidnon Twv XpnoTtwv. H ypriyopn kai aiyoupn PETAdOON TOU Pnvupartog ()
QKOO Kal VOGS OAOKANPOU KeIPEVOU TTOAAWY OeAIdWV) avTIKaBIoTd KaTd peyAAog
MEPOG TNV TNAEPWVIKA Kal TNV TaXUBPOUIKN) eTTIKOIVWVia. O KGBe XproTng, ME TNV
eyypaen Tou aTo Internet, atroktd éva dvopa auvdeong (User ID), Tou €ivar n
TAUTOTNTA TOU XPNOoTN oTo OiKTUO, Kal évav KwdIké TTpodcBaang (password). Au-
TOPATA, aTTOKTA NAEKTPOVIKN d1eUBuvon TTou TTpoadiopileTal atrd To User ID kai
£Va «YPAUMOTOKIBWTION OTOV ELUTTNPETNTH TOU TTAPOXEQ O OTTOIOG gival UTTEUBU-
VOG YIO TO NAEKTPOVIKO Tayxudpopeio (mail server).

Me 170 NAeKTPOVIKO TaXUOPOWEID 0 XPAOTNG UTTOPET va OTEIAEI KATTOI0 PAVUPA i
€MOTOAR O€ Pop@r Kelpyévou. O1 EPAPUOYEG TTOU XPNOIKOTTOIOUVTaI YIa TNV UTIN-
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Ka&Be uttoAoyioTrg TTou €ival GuVOEPEVOG
oTto Internet éxel pia povadikr) dielBuvon
TTpwTokOAAou Internet (IP Address). ‘Exel eTri-
ongG Kai éva Aoyiké Gvoua TToU QVTIOTOIXE OTN
dievbuvor| Tou. Ta ovéuata atodidovial Ye
KATTOIO GUYKEKPIMEVN AOYIKI, N OTTOIO OXETICE-
Tal TOOO WPE TOV TOTTIO GC0 HE TO XWPO EQPOpP-
poyng. Mapadeiyua, o uttoAoyioTAg Tou MNave-
TmaTnuiou ABnvwy éxel 6vopa uoa (University
Of Athens). To dvopa Tou UTTOAOYIOTA XPNOI-
UOTTOIEITAI KOl OTO NAEKTPOVIKO TaXUSPOUEIO.

H nAektpovikr) dielBuvan evég XpAoTn
arroteAgital ard 0U0 GUVOETIKA Ta OTTOIO XW-
pidovTal pe Tov €IBIKO XapakTipa @. To Tpw-
TO OUVOETIKO dnAwvel To Gvoua Tou XPAOTN
Kal To OEUTEPO TO OVOUA TOU UTTOAOYICTH TOU
Trapoxéa Tou. Av n TautétnTa (User ID) evog
XPAOoTN gival To 6vopa abc Kal ival XprioTng
Tou dIKTUoU Tou lMavemoTnuiou ABnvwv, n oi-
€0Buvan Tou NAEKTPOVIKOU TOu TaxudpouEeiou
Ba eival abc@uoa.gr.

9.5.3 HASKTPOVIKO £UTTOPIO

KEDAAAIO 9

peaia auth €xouv Tn duvatoTnTa, uadi
ME TO KEIYEVO TNG ETTIOTOARG, va TTEPIE-
XOUV TAUTOXPOVA KAl CUVNHUEVA apXEia
OTTOIACONTIOTE PHOPPNG (KEINEVOU, TTPO-
YPOUUATWY, YPAPIKWY, EIKOVWY, FXOU
K.ATT.), M€ KATTOIOUG TTEPIOPICHOUG, OU-
vNBwg, aTo PEYEBSS TOUG.

210 TTAQioIa TNG NAEKTPOVIKNAG OA-
AnAoypagiag avamTixOnke padikd kai
N XpNon Twv AeyOUEVWY NAEKTPOVIKWV
kaTaAOywv (mailing lists). H dnuioupyia
OHAdWV KOIVWYV EVOIAPEPOVTWY OTTO
OUVOPOUNTEG-XPNOTEG  ETTITPETTEI  TAV
TAUTOXPOVN OTTOCTOAN Tou idlou PnvU-
paTog o€ 6Aa Ta PEAN piag opddag. Ol
KatadAoyol auTtoi atrodeikvUovTal 181aiTe-
PO XPHOIMOI yIa AVTOAAAYEG INVUPGTWY
METAEU ETTIOTANOVWVY KAl EPEUVNTWV.

OAoéva Kal TTepIcoOTEPOI KATAVOAWTES Bpiokouv evdiagépouca Tn dladikaaoia
avadATnongG Kai TTPOPNBEING TTPOIOVTWY PECW €VOG NAEKTpoVIKOU OIKTUoU. Eva
atré 10 Baoikd xapaktnpioTikd Tou WWW givar n duvartdrnta Aemrropepoug Ta-
pouaiaong Tou TTPOIGVTOG WE TN Xpron TToAupéowy (fX0G, BivTeo, pwToypagies,
dedopéva). Hon atrd 1o 1998 o1 £peuveg yia Tn xprion Tou dIadIKTUoU £Xouv OEigel
611 70 55% TWV AVOPWTTWY TTOU XPNOCIYOTToIoUV TO dIadikTuo avalnTouv TTANPOQOo-
pieg kal TTpodiaypagég TTPoIdVTWY TTou Toug evdiagEpouv. Or Adyol TTou wlnoav
TIG ETTIXEIPAOEIG VA ATTOKTAOOUV EUTTOPIKA TTapouadia aTo d1adikTuo eivail:

H dueon nAEKTPOVIKN ETTIKOIVWVIA PE TOUG KATAVOAWTEG TTAPAKAUTITOVTAG

OAoUG TOUG EVOIAUECOUG EUTTOPIKOUG QVTITIPOCWTTOUG.

To eAdyI0TO KOOTOG TTOU ATTAITEITAI YIA TH dNUIOUPYIa NAEKTPOVIKNG EUTTOPIKAG

oeNidag.

H duvatdtnTta va €mIoKETTTOVTAI TN OEAI®A TOU KATAOTAUATOG XPHOTEG-TTEAATEG

atré 6Ao Tov TTAQVHTN OTTOINdNTTOTE WPA.

HAgkTpOVIKN TTAfPN TTapakoAoUBnon Twv avalnTAoEwV TWV TTPOTIMACEWY Kal

TWV ETTIAOYWYV TOU TEAIKOU XPrOTN KOATAVOAWTT).

>av atroTEAECHA Ol ETTIXEIPACEIG UTTOPOUV va TTapdyouv i va diabéoouv Ta
TTPOIOVTA TTOU QVTATTOKPIVOVTAI OTA KPITAPIO TWV KATAVOAWTWY, ATTOPEUYOVTAG
TIG XPOVOROPES Kal PIPOKiIVOUVEG £PEUVES ayopds. Na ToUug XPAOTEG-KATAVAAWTEG

uTTdpyouv TTOAG 0QENN:
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1. Eoikovopouv xpdvo, dIOTI UTTopoUV va ETTIOKEQPTOUV JETA O€ EAAXIOTO XPOVO
£va JEYGAO aplBu6 NAEKTPOVIKWY GEAIdWY aTTd TTOAAG KaTaoTruaTa oTo O1adikTuo.

2. AmaAAdooovTal ammd Tn 6€opeucn Tou wpapiou. EIdIKG o onuepivég av-
BpwWTTOG PE TOUG EVTATIKOUG pubuoug epyaciag dev éxel laBEaipo Xpdvo va aQl-
epwael yia ayopés. ‘ETol, n duvatdétnta avalntnong Kal ayopdg TTPoidvTwy JETW
TOU S108IKTUOU OTTOIAdNTTOTE WPA TOU EIKOCITETPAWPOU Eival AVEKTIUNTN.

3. Exouv mrepioooTepeg €mIAOYEG. H anuavtikdétepn duvartdtnta eival TG
ouykpiong TTPoidvVTwVY aTTd BIAPOPOUG KATOOKEUAOTEG, WG TTPOG TNV TIPA KAl WG
TTPOG Ta XOPOKTNPIOTIKA. MTropei yia TTapddelyua €vag XPrioTng-KatavaAwThg
péoa oe Aiya AeTtd Tng Wpag va avalntrioel pia TNAedpacn e CUYKEKPIUEVA
XAPAKTNPIOTIKA Kal VO ETTIAEEEI €vav KATAOKEUAOTH OUYKPIVOVTAG TIG TIMEG.

4. H duvatotnta ayopdg ayabwv atrd 1o OTTiTI £XEI KAl KOIVWVIKES DIQOTATEIG.
IS1aiTepa yia opIopuéveG OuAdEG avBpwTTwY, OTTWG:

a) Ta ATopa PE €IO0IKEG AVAYKEG, TTOU AVTIMETWTTICOUV QVTIKEIUEVIKEG DUOKOAIEG

Kal

B) 01 KATOIKOI TWV OKPITIKWY KAl ATTOUOVWUEVWY TTEPIOXWV, TO NAEKTPOVIKO EUTTO-

plo Toug Bivel TN duvaTdTNTa Vva alcBdAvovTal iool Pg Toug UTTGAOITTOUG TTONITEG.

To NAeKTPOVIKG EUTTOPIO AVAUEVETAI
va e€atmAwBei ypAyopa, av eEac@al-
OTEl N AKEPAIOTNTA TWV EUTTOPIKWY OU- Eivar n Tumomoinon mc oupricone éy-
vaMaywv aTo diadiktuo. Ta o Baaoi- XPWHNG  KIVOUWEVNS  eikévag  (Video). To
KO TTpOBANua TTou TTpETTEl va AuBEi oTIg 1993 TuUTToTTOIBNKE T0 MPEG1 Kail TO 1995
NAEKTPOVIKEG OUVOANAYEC WEOW TOu 10 MPEG2 1} MPEG-II (ISO/IEC 13818). H

. . . TAPNG Wn@iakoTroiNon HIag yxpwing -
O1adIKTUOU eV gival n TaxuTnTa OIEKTTE- NeOTITIKfC PETaBOaTC Ywple oUpTTieaT cTae]

paiwong ahAa n ac@aAeia Tou dIKTUOU. KaVAAI P CQIPETIKA Peyaho £0pog {Wvng Ou-
H aMloiwon evog pikpou apiBuou de- Xvotitwy (bandwidth).

Bopévwv KOTG ™m 5I('1pK£IG cuvcx)\)\ayﬁg O1 KWAIKOTIOINTEG TTOU GUUTTIEOUV TO Tn-
AeoTITIKO ONpa avixvelouv Tnv Kivnon Kai

07O JI0QIKTUO UTTOPET VO £XEI TEPATTIEG PETASIBOUV LOVO TIG HETABOAEG. MeTuxaivouv
OIKOVOWIKEG ETTITITWOEIG VIO TO XPROTH. ME QUTO TOV TPOTTO pEYGAn oupTrieon. H dia-
@OPA TOU GUUTTIECHEVOU ATTO TO TTPWTOTUTIO
TNAEOTITIKG Orjpa gival cuvBwg dUoKoAO va
mapatnenBei. To MPEG1 oxedidoTnke yia
XOUNAEG OVOAUCEIG KOl ETITPETTEI GUMTTIEDN
Me ™Tmv Unnpao‘iq GUTr’] U'n'opo[jv €lkOvag kal fyou péxpl 1,5 Mbps pe Ikavo-

. , L ToINTIKA avaAuon (360X288 pixels X 25 fps).
VO HETAGEPOVTAl ApPXEIa OTTO KATTOIoV H mroiétnTa dnAadn TrepiopiCetal oto 1/4 Tou
uTroAoyIoTr) Tou OIKTUOU O€ €vav GAAo KavovIKoU TNAEOTITIKOU OriaTog Kal gival 1I00-
MEow Tou O1adIKTUOU. dUvapn pe TV ToIOTNTA NG BIVIEOKATETAG

To TpwTékoAo TTou xpnoipotiorgi- | VHS: Tia peyaAirepn avdhuon, o MPEGH
BEV OPKE( KaI XPNOILOTIOIETAI N TUTTOTTOINGN

Tal OVOPAZeTal TIPWTOKOAO UETAPOPAG MPEG2 n omroia KaAUTITEl GE avaAUGH Kl TV
apxeiwv (FTP, File Transfer Protocol). TNAEdpacT uwnAig eukpiveiag (HDTV). Kai ol

Mg Tnv UTTNPECia auTr 0 KABE xpr'loTng 5[:10 TUTTO'IT'OIﬁG%:IQ xpr]mppnqoﬂvrm yla aTro-
, , , Orikeuon Bivieo o€ oTTIKG Péoa Kal OE EQAp-

MTTOPEl va PETOPEPEI EQAPUOYEG Kal LOVEC OTOV UTTOAGYIOTF,

TTANpo@opieg atrd 6Ao Tov KOG HO.

MPEG (Motion Picture Experts Group)

9.5.4 MsTa@opd apyeiwv
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9.6 XYITKAIZH THAEOPAXZHZXZ, THAEINMIKOINONION KAI

MAHPO®OPIKHX

——

™_16
u 9

f—c —

Zyfqpa 9.6.1 (emavw) H 086vn pe Adyo
TAeUpWV 4:3 kal (KATw) pE AOYO TTAEU-
pwv 16:9.

Zyfqpa 9.6.2 1 ewrtoypagia gaiveral
n ouokeury STB TOTTOBETNUEVN TTAVW
oTov TNAeoTITIKG O¢KTN. H ouokeur STB
UTTOPEi VO XOPAKTNPIOTEN  «UBPIBIKI»,
€pOOOV TIEPIEXEI £vav UTTOAOYIOTH Kal
éva povTep. Aivel Tn duvatéTnTa «TTAO-
nynong» oTo dIadikTuo PE £va TNAEXEI-
pioTiplo. MTropei emmiong va ouvdebei
Kal PE OAEG TIG OIKIOKEG NAEKTPOVIKEG
OUOKEUEG €Ikdvag kal Axou. Na Trapa-
Oelypa PTTopEi va KateuBUuvel T HOUCIKNA
atré 10 JIadIKTUO GTO GTEPEOPWVIKO GU-
YKPOTNHA A TNV €IKGVa aTTd T BIVTEOKE-
ueEPa o€ GAAOV ouvdpounTH.

Méoa otnv TTpwTn dekasTia TNG (WG Tou
O TTPOCWTTIKOG UTTOAOYIOTHG KATAPEPE VA KEP-
oioel To eTTayyeAPaTIKO TrepIBAAAOV o€ dAoug
Toug Topeig. Ta TeAeuTaia xpdvia Gpxioe va
EICEPXETAI KAl OTO OIKIAKO TTEPIBAAAOY, OTTOU
XPNOIYOTIOIEITAI VIO Wuxaywyia, evnuépwon,
eKTTaidEUCT, oUvdeon oTo O1adiKTUO OAAG Kal
epyacia. O uttoAoyIoTAG TTOAUPECWY €UKOAQ
METOTPETTETAI G€ TNAEQWVIKA ouoKeur]. MTTo-
pei yaAIoTa va XpnoiPoTToinoel To OiKTUO Je-
TAdooNG SedOUEVWV VIO VA HETAPEPEI TNV WN-
QIOKOTTOINUEVN QWVH CE OTTOIOOATIOTE ONUEIO
TOU TTAQVATN.

O nAekTpovikdg uttoloyioTHG B1aB£TEl DIKA
Tou 006vn e avaloyia TTAcupwy 4:3, Je pe-
yaAn avaAuon (Tutmika 1024X768 pixel) kai ye
dlaywvia didoTaon ouvABwe 15 €wg 19 ivioeg.
ATT6 TNV AAAN TTAEUPA oI CUPPBATIKOI TNAEOTTTI-
KOi OEKTEG €xouv 006vN e OXETIKA peydAn Oi-
aywvia didoTtaon (ouvRbwg 19 €wg 33 ivioeg)
Kal JIKpA avaAuon o€ axéon Je Tnv 08évn Tou
uttoAoyiaTr]. H 086vn Tou uttoAoyIoTH PTTOPEI
va XpnoiyoTroin®ei yia TNAEOTITIKA Afyn, apKei
0 UTTOAOYIOTAG va JIaBETel TO KATAGAANAO UAIKO
Kal AOYIOUIKO.

H tnAedpaon pe Tnv KAtdAAnAn cuokeun
pTTopEi va TTPOBAAEI TIG NAEKTPOVIKEG OENIBEG
Tou O1adIkTUOU. H ouokeury auth ovopddeTal
Set Top Box (STB) kai divel Tn duvardtnTa
o€ OTToIoV OEV £XEI NAEKTPOVIKO UTTOAOYIOTH va
£xel TpoOoBacn oTo dladikTuo, Pe atTAd Kal I101-
aitepa QINIKO TpoTTO. To STB XpnoIyoTToIEi TNV
TNAESPACN yia atreikOvIon KAl CUVOEETAl OTAV
TNAEQWVIKI YPAUMA OTTO TNV OTToia JETAPEPEI
TIG TTANPOPOPIEG. ZUCKEUEG Ol OTTOIEG OTO TTa-
peABOV eixav évav kal povo &ekdbapo poAo,
OTTWG 10 TNAEQWVO Kal n TnAedpacn, arjuepa
aAnAeTTIKOAUTTTOVTAI. EKTOG a11d TN oUyKAIoN
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TNAEOPAONG, TNAEPWVIKAG OUCKEUNG
KAl UTTOAOYIOTH €XOUV EUPAVIOTEN Kal
AAAEC UPBPIBIKEG OUOKEUEG OI OTTOIEG
€xouv TTOMOTTAEG AeiToupyieg OTTWG
10 UMTS (Ke@daAaio 8).

H ocUyxkAion TwWV TEPUATIKWYV
ouoKeuwv (padiowvo, TnAe-
opaon, THAEPwWVo Kal utrtoAoyi-
OTNG) oeiAeTan 0T SuvaToTnTA
HETATPOMNG KGOE pop@ng mAn-
POYOPIag OE YNPIAKI HOPPN.

Autl n ouUykAion TTopaTnpEEiTal
€TTIONG OTIG UTTNPETIEG KAl OTA DiKTUA.
‘Eva dikTuo KaAwdIakAg ThAedpaong
MTTOPEl va TTapEXEl OTOUG OUVOPO-
MNTEG TNAETTIKOIVWVIOKEG UTTNPECIEG.
O1 KOAWDBIOKEG TNAEOTITIKEG ETAIPIEG,
EKUETAAAEUOUEVEG TA TTAEOVEKTHOATA
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Zynpa 9.6.3 O nAeKTPOVIKOG UTIONOYIOTAG HE MICt
KAPTA ETTEKTAONG UTTOPE va AABEl TNAEOTTTIKG, GUV-
OPOUNTIKA, KWOIKOTTOINKEVA, SOPUPOPIKA KO KOAW-
Slakd kavaAia, QUOIKA PE KOTAAANAN Kepaia Kal TIG
QvTIOTOIXEG GUVOPOUES. EKTOG atmd TNV atrAl Afyn,
UTTAPYOUV €TTITTAéOV duvaTtoTNTEG OTTWG TTPOROAR
TTOAWV KavoAIwv o€ TTapdBupa, oUvoeon JeE BIVTED-
Kauepa, avTypagr) Tou Bivieo o€ atroBnKeUTIKG uéoa
(okAnpoug diokoug, CD), dueon ouptrieon Bivieo,
GUANYN eikdvag atrod 1o Bivreo ) TNAEOTITIKG KavaAl
K.ATT. O1 BuvaTéTNTEG QUTEG GTO TTOPEABOV ATav adU-
VaTov va TTpayuaToTroinfolv a€ hia JOVO GUOKEUN.

TTOU TOUG TTPOCPEPEI N TTPOCQPATN VOUOBETia yIa TNV aTTEAEUBEPWON TWV TNAETTI-
KOIVWVIWV, TTPOCQPEPOUV OTOUG CUVOPOUNTEG TOUG ThAEQWVIa, ThAEGpacn, padio-
owvia, TTpéoBacn oTo d1adikTuo Kal AAAEG uTTNPETies padi.

MoAAEéG pAMIOTa TNAEOTTTIKEG KAAWBIAKES ETAIPEIEG TTPOTPEPOUV XAUNASTEPES
TIMEG YIA TIG TNAEPWVIKEG CUVOIOAEEEIS ATTO O,TI O TNAETTIKOIVWVIAKOG Qopéag. H
OUYKAION TwV UTTOAOYIOTWYV KOI TWV ETTIKOIVWVIWY APXIOE PIE TRV WNPIOKOTTOINON
TWV TNAETTIKOIVWVIAKWY OIKTUWYV KOpUoU (OnAadn Twv CUCTNUATWY HJETAYWYNG).

H wneiakotroinon oto dikTuo Twv cuvdpounTwy (To dikTuo TTPdoBaong) Ba
TTPOOPEPEL: a) UWPNAR TaxuTnTa TTPdoRacns ota dikTua dedopévwy, aAAd Kal B)

uTTnpEaieg peydAou eupoug {uvng.

EPOTHXZEIX 90Y KEDAAAIOY

1. Mool gival o1 Adyol TTou aTTaITOUV TNV
wn@lakoTroinon Tng TTANPo®opiag;

2. Av o éva onua opiAiag yivetar dery-
paTtoAnyia pe Taxutnta 11000 deiypo-
Ta/sec, TI yéyebog Ba £xel TO apyeio
opIAiag 10sec, av To KaOe deiypa €xel
péyeBog 8bit;

3. Moia gival Ta Baoikd yvwpioyaTta (ap-
X€G) Tou ISDN;

4. Moiol TUTTIOUG KAVAAIWY CuvioTAVTOI
yla TIG UTTNPETIEG TTOU UTTOPEI VA UTTO-
otnpiel To ISDN;

5. Ti yvwpilete yIo TIG UTTNPECIEG TTOU
pTTopei va utroaTnpigel To ISDN;

6. Ti eival To BI0diKTUO, TIWG EEKiVNOE Kal
TTOIQ €ival N onNUEPIVA TOU PHOopPYn);

7 . Moleg uTTNpeaieg PTTOPEi va UTTOOTNPI-
&e1 1o d1adikTuo;

8. Ti emTuyxdveTal Je TO TIPWTOKOANO E-
Tagopag apxeiwv (FTP);

9. Nuwg TrepipéveTe va egeNixOei To HEANOV
OTIG TNAETTIKOIVWViEG PETA atTd Th OU-
YKAION TNAE6PAONG, TNAETTIKOIVWVIWV
KQI TTANPOYOPIKNG;
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