!'_ TnAepwvia

>UvOpPOUNTIKOC Bpoxoc
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i AinAaywyoc (twisted pair)

= 2UVNBWC (EUYOC XAAKIVWV aywywV
= AnooBeon (loss)
= XWpNTIKOTNTA
= [lapapop@waon kabuaoTepnong
= EUpoc (wvnc
= Alapwvia (cross-talk)
= Hyw
= ©O0puBoc (noise)
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i AndoBeon (loss)

= Meiwon TNG 10XU0C TOU ONUAToC Kabwc
peTadideTal KAaTa PNKOC Tou OIMAaywyou
= EkppaleTal og db
= Ly,=10log(P,/ P-)
= Ornou P, n 10XUG TOU ONMATOG NOU EICEPXETAI
= Kal P, n 1o0xXUG oTo aAAo akpo Tou dinAaywyou
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i XwpnTIKOTNTA (capacitance)

= [TukvwTNG = AUO aywyoi diaxwpIoHEVOI ano
HOVWTIKO
= M.X. OINAQywyocC

= Ennpeadlel Ta evaA\acoopeva peupaTa oTo
Bpoxo

= H XwpnTIKOTNTA TOU NUKVWTI NOU
dnuIoupyeiTal ano duo napaAAnAouc
aywyouc JEYAAOU UNKOUC €ival GNUAvTikn
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[Mapauoppwon kKabuoTepnonc
i (delay distortion)

= H ywpnTIKOTNTA PETAEU
= TwV OUO aywywV
= KABe aywyou Kkal TnS yng
= KABe aywyou kal NAEyuaToc (€av unapyel)
0dnyei o€ DIaPOPETIKEG KABUOTEPNTEIG AVa
ouxvoTNTa
= Eival cuvaptnon Tou pnkouc Tou dinAaywyou
= 'Exel pikpn enidpacn otn peradoon pwvnge
= Mepiopilel To pubpo peradoonc dedOPEVWV
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i FUpoG {wvng

Ak. 'EToc 2009-10

= H nepioxn ouxvotTnTwy onou n enidoon o€
OXEO0N HE KAMOIO XapaKTNPIOTIKO NAPAUEVE]
EVTOC OUYKEKPINEVWV OPIWV
= [a dinAaywyouc To gupoc {wvnc Eival
= 2UVOpPOMNTIKOI Bpoxol TNAEPwviag 2 MHz
NEPINOU YIa PINKOC 2 km
=« Katnyopia 5 nepinou 100 MHz via unkoc¢ 300 m




i Alapwvia (Crosstalk)

= [Tapapoppwon nou enayeral o€ diINAaywyo
ano YEITOVIKOUC OINAQYwYyouC

= 2uvnBwc oTav Ta (euyn TonoBETOUVTAl KOVTA
ONwC cupBaivel oTa TRAEPWVIKA KaAwdid

= Mia Bepaneia ival n cuoTpopn TwV (EUYyWV
(Me O1aPOPETIKO pUBUO)
= 2UveoTpappevo (euyoc (twisted pair)
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* Alapwvia (Crosstalk)

f\/

_k

Near-end Far-end
Crosstalk Crosstalk
NEXT FEXT
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i Alapwvia (cross-talk)

A =~

H)\EKTpOpGV-VF]TIKI"]
ETTAYWYN
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i Hy

= To UBPIOIKO €V yevel Oev €ival

NPOCAPUOCHEVO OTNV YPAUUN OMNOTE EXOUUE

avakAAQoeIC Nou TEAIKA yivovTal aKouoTEC OTd

OUO AKPa W NXW:

= Hyw opIANTNA: 0Tav 0 odIANTNC aKouEl TNV
(PWVN TOU

= Hyw akpoaTn: oTav o akpoaTnc akouel TN
PWVN TOU OMIANTA OUO (POPEC
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OMIANTAG
Pl

Hyw OpiIAnTA:

\/

B, +6dB <>—>§»§

B, =AnNwAEIEG

ENIOTPOPNC
Tou UBpIdIKoU

AkpoaTnG

v

It
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AnooBeon = B, + 2T

RAVARN

Hyxw akpoatn:

AnooBaon = 2B, + 2T
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—
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\?no)\oylmég

Mopnoi

AAEC TNAEMIKOIVWVIAKEC
OUOKEUEC
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[Mnyec BopuPou (Ew ano 1o OIKTUO)

ATpOO®aIpa

PEVEEERELERELEEEEL

MnXavec, PwTIONOC, NAEKTPOCUYKOAANOEIC ,
OIaKONTEC I0XUOC, NAEKTPIKEG OUOKEUEG ...




i MéTpnon BopUBou

= MeTpieTal o€ dB o€ OXEON UE OUYKEKPIUEVN
avagopd
s dBrnC
= O€ Oxeon Pe Tovo 1000 Hz 1oxuoc 1 pW (-90 dBm)
= C-message filter (1coduvapo povTeAo ouvnoboug
TNAEPWVIKNG CUOKEUNG)
= AN\ QIATpa
« 3 kHz flat
= WopopeTpiko (psophometric)
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[1aTi o1 ypappec 0edOUEVWY YivovTal
i oAogva kal nio BopuPwdeic;

= Ta TnNAepwvika (euyn dlappeovTal ano peUUa
(>20 mA) otav xpnoiponoiouvTai (off-hook)

= Ta peTalAa Teivouv va o&gidwbouv
avanTuooovTac QIAY JEYAANC avTioTaonc

= To peupa Teivel va kaBapilel auta 1a QIAY

= OI ypaupeC 0edopEVWY dlappeovTdl ano
AUEANTEO PEULA ...
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i Tunonoinon CUPUATWV

Ak. 'EToc 2009-10

2Tn B. ApEPIKN Xpl’]GIUOI‘IOIE'ITCII Jia nsplspyr]
povada peTpnonc “gauge” n apiBpoc AW
= AWG - American Wire Gauge

BaaileTal oTov apiBuo popwv rnou To cupua
NEPVA HEOW OUVEXWG MIKPOTEPWV KWVIKWV
dlauavTiwv nou oxnuaTtifouv TO €K|JCIY€IO

= Alapopa 3 apiBuwv avTIoTOIKEI O napayovta 2 yia
EMIPAVvEIA N WHIKN avTioTaon

MeyaAutepoc AWG onuaivel hIKPOTEPN OIAUETPO
>€ AAAEC XWPEC XpnoiponolEiTal N SIAUETPOC



i AWG - American Wire Gauge

Gauge| mm in db/km Q/mi Q/km
19 0,912 | 0,0359 0,71 86 53
22 0,644 | 0,0253 1,01 172 106
24 | 0,511 | 0,0201 1,27 274 168
26 | 0,405 | 0,0159 1,61 440 268
28 0,321 | 0,0126 2,03 /13 426
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i IoodUVapPo KUKAWUGA

= 1 pihi Bpoxou 19 AWG
JE ouvnNOn NAAoTIKN

= H avTioTaon diapponc
7.14 MQ ouvnobwc
eupavifeTal wc
aywyipotnTa 0.14
umho

= 2NUEIWON: TIMEC VIa dc
o€ Beppokpaaia 20° C
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i [cooTaduIoN

= H 1000TABUION TOU OUVOPOUNTIKOU BPOXOU Eival
OnNUAavTIKN
= Ta NAEKTPIKA XapakTnPIoTIKA TWV OUO aywywv Npoc TN
yn Npenel va €ival Ta id1a (CUPPETPIKA)
= Kata pnkoc Twv TNAEPWVIKWV YPAUU®WV JNOpouV va
enayxBouv Taoeic (Aoyw payvnTikng ouleu&nc)
= H Taon autn epgavileTal o€ auPpOTEPOUC TOUC AywyouC
= Eav n ypappun dev ival iIcooTabuiopyevn napayeTal
evTovo Bounto (peupa AC)
« [.X. 6Tav n avTioTaon npog Tn yn €vog aywyou &ival

6|a(pop£T|Kn AOYW Uypaciac rj KaTacTpoPnG TNC

LOVWONG
Ak. 'EToc 2009-10



i Mn 1000TABUICPEVO OVTENOD
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O1 npaypatikoi BPoxol
€lval navra
I000TABUIONEVOI

OpwG ge NOANEG
NEPINTWOEIG, TO YN
I000TAOUIOPEVO HOVTEAO
TOU BpOoxou (HE TIG IOIEG
OUVOAIKEG TILEG TWV
NapageTpwv) €ival
anAouaoTEPO YIa
avaAuon




i MovTéNo DC

= [a Tov unoAoyiouo
TOU peupaToc dc
Bpoyou, Ta L kal C
LUMopoUV va
ayvonBouv

= H napaAeiyn agpaipei
TNV KaBuoTePNOoN Kal
napapop@waon TG
KUUATOMOP®PNC
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i Fpapun Xwpic Napapop@OOEIC

= Edv G/C=R/L, o Bpoxoc dev napouacialgl
napapopPwaeic, ®nAaodn, n HETadIOOUEVN
KupaTtopop®n 0sv aAAadel oxnua, anid
e€aoBevel

s Ol NAEKTPIKEC OUWC NAPAUETPOI EEapTWVTAL
ano NOAAOUC NapayovTeC ONWG
Oepuokpaacia, uypaacia, cuxvoTnTd, KA
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i 'Opia Asiroupyiac Bpoxou

= H anoofeon Twv onuaTtwv nepiopifel TNV NEPIOXN
e€unnpeTnonc (ava unnpeoia)

= O enlnTu)oaq TOU eopuBou KAl TNC 6|C|cpcoV|c1q
(cross-talk) eivai |6|cuTapC| ONUAVTIKEC YIa TIC
WNPIAKEC UMNPETIEC

= O1 cuvdpopunTIKoi Bpoxol ouvnBwc nepiopifovTal
ano To peupa dc (OpIo WHIKNG avTioTaonc)

= Ta kukAwparta ouvnBwc nepiopidovTal ano TIC
ANWAEIEC

= AUTO Pnopei va d1opBwBei Pe evioxuon
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i QUIKOC OXEDIAOUOC

= H WpIKA avTioTaon nNpenel va Jevel KaTtw

ano Karolio oplo Pe KaTaAANAN eniAoyn TnG

OIQUETPOU TOU OUPHATOC

= TUnika 1300 Q, aA\a ouvnBw¢ nio KovTa oTd
1700 Q

= JIATNPNON EVOG HEYEBOUG OUPHATWONG
(ouvnBbwc 26 gauge) yia oIKOVouIa

= NPOCONKN HNATapiwy, ENEKTATWV (range
extenders), evioxuTwv Kai nnvinv QopTiong,
KaTa nepioraon
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i QUIKOC OXEDIAOUOC

= [Mwc¢ npoadiopileTal N YEYIOTN AVTIOTAON;
= TO peEUPAa OTIC GUVOPOUNTIKEC EYKATAOTACEIC

(20 mA gA\axioTo yia TnVv KaAn AsiToupyia Tou

LIKPOPWVOU)
= TGoN oTnv pnartapia —48V, — 48V / 20mA = 2400 Q
= 400 Q yia Tn Yepupa Tpopodoaoiac OTIC UNATAPIEC
= 300 Q nepiBwpPIo yia AAAEC OCUPHATWOEIC (EVTOG TNG

ouvOPOUNTIKNC EYKATACTACNC, KAN)

= H avTioTaon Tou Bpoxou dsv npenel va
Eenepva Ta 1700 Q
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i >XESIAOPOC VIA TIC ANWAEIEC

= 2€ avTiBeon YE TOV GUVOPOUNTIKO BPOY0, OTd
KUKAWPATA PETAEU KEVTPWYV, O NEPIOPICHOC
LUNKOUC MPOKUNTEI AOYW TWV AnWAEIWV HETAO00NC
= O1 anwAelec pnopouv va diopBwOouv UE gvioxuon
TOU ONUATOC
= MeyaAUTepa KUKAWHATA anarmouv mio MOAAOUG
EVIOXUTEC

= Eav dev unnpxs eopuBoc;, Oa unopouce va
xpnoiJonointei evac evioxutne
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i ANAEIEC AOYW anooBeonc

= AlaTNpNoN TNG anoofeonc KaTw ano Kanoio
0pIO
= 27NV B. Apepikn, ouvnbwc 8 dB ota 1000 Hz
= ANoU, ouvnbwc 7 dB ota 800 Hz
= ANWAEIEC eEapTwVvTal Ao
= OIQUETPO ouppaToc (wire gauge)
= Bepuokpaacia
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i >XESIAOPOC VIA TIC ANWAEIEC

= ‘'OTav xpnoigonolgital 1o psupcl DC via Tnv
TpO(P0600I0 TWV ewoxum)v 0 oxedIaoNOC YivETal
£TOl WOTE n WHMIKN avTioTacn va Pnv anoTeAEl Tov
NEPIOPIOUO

s TO KOOTOC TWV EVIOXUTWV AUEAVEI JE TO KEPOOC
gvioxuonc

= H BEATIOTN TEXVO-OIKOVOUIKN AUGH €ival n xpnon
NOAWV EVIOYXUTWV PIKPOU KEPOOUC OE I0EC
anooTACEIC PETAEU TWV
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i ANWOAEIEC HETADOONC

= PE dIaueTpo ouppaToc (gauge) oto 1 kHz:

AWG gauge 19 |22 |24
Loss (dB/mi) 1 (1,79 [2,2
= 0c guyvoTnTa (AOyou €NIOEPUIKOU (PAIVOUEVOU) YIa
19 ga
Frequency (kHz) |1 |10 100
Loss (dB/mi) 1 (3,2 |61

= peyalwvouv Pe Bepuokpacia (Aoyw au&nonc Tne R)
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i Enidpaon Tnc Beppokpaciac

= AnwAeiec oe dB/mi, 1kHz

Temp 19 22 24 26
°F AWG | AWG | AWG | AWG
55 1,24 1,78 2,26 2,88
100 1,30 1,87 2,37 3,02
140 1,35 1,95 2,47 3,15
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OcpaTta oxedlacuou yia TIC
i ANWAEIEC

= 2TAOUN AapBavopevne 1I0xXU0C¢
= O1I ouvdpounTeC Npenel va AauBavouv To onuda
oTnNV KataAAnAn otabun, oxi noAu duvara, oxl
NMOAU xapnAd
= EuoTaBeia (anoguyn opupiyuaToc)
= Analoipr Twv avakAaoewv ano 1a uPpIdIka
= Hyw opIAnTn
= O ow)\nmq O€ MPENEI va aKOoUEl TNV avakAaon
NG PWVNG TOU KE KaBuoTePNON
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>UVOAIKN BaBuoAoyia nxnpoTnTac
i (Overall Loudness Rating - OLR)

= H anoofeon ano 1o oToua Tou OMIANTH HEXPI
TO AQUTI TOU AKPOATN

OLR KaAn/ApioTn MeTpia/Kakn
5-15 dB 90% 1%

20 dB 80% 4%

25 dB 65% 10%

30 dB 45% 20%
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i >PUPIYUA

= H ouvoAikn anwAeia oTo KAEIoTO BpoOYo
HETA&U UPBPIOIKWV NPEMEI Va €ival JEYAAUTEPN
Twv 6 dB
= ANIWC Ba exoupe opupiyua (aveEeAeyKTN
TaAaQvTwon oTo BPOXO, MOU CUVTNPEITAI KAl
LUETA TNV NAPEAEUCT TOU ApXIKOU aITIOU)
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i >PUPIYUA

P
<

v

T=6dB-G B, =ATTWAEeIEG
ETMOTPOPNG AOYW
TTPOCAPHOYNG
AnooBeon KaBapo kEpdoc
ano akpo o€ Akpo (kEPOOC EVIOXUTN HEiOV
(2-oUpuaTa) c aNWAEIEG YPAUHNG)
\
> A
/ 3dB
.
22— - —
/ ! 3dB
< 2(T+B,)>6dB
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i Hyw-kaBuoTépnon

= H unokeigevikn evoxAnon Aoyw nxouc e€aprarai
ano Tn oTadun TNC NXouc Kal TNV kabuoTepnon HE
Tnv onoia Aaupaverai
= 'O00 duvaToTEPN Kal nio kKabuoTepnUEVN, TOOO MIO

EVOXANTIKN KaBuoTépnon Anoofeon yia To 50%
10 ms 11.1dB
20 ms 17.7 dB
30 ms 22.7 dB
40 ms 27.2.dB

50 ms 30.9 dB
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i AVTIOTABUION ANWAEI®V

= [a (G/C)<<(R/L), nou ouvnewq EIVCII N namewor]
TWV Bpoxoov n anwAeia dB ava km €ival kata
NPOOEYYION avaioyn He
= [(R/2)eV(C/L)] + [(G/2)e N (L/C)] + aAAoI bpol

= O NpwTOC OPOC €ival 0 JEYaAUTEPOC, ONOTE Auénon
Tou L (N peiwon Tou C N R) peiwvel TNV anooPeon

= Au&non Tou L €ival n mo npakTikn, o Pupin kal
Campbell To aveyvwpioav ~1900, kal npooBecav
auTtenaywyec (nnvia) “loading coils” ev ogipa pe Ta
oUpuaTa Tou Ppoxou
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i DOPTION YPAUPOV

= [Invia ¢popTIONG XPNOIHOMnoIouvTal
WOTE VA EMNEKTEIVOUV TO XPrOIUO
HNKOG TNG YPAHKNG VIO UMNPECIEG
PWVNG

= AvTIOTaBUICOUV TIG ENINTWOEIG TNG
XWPNTIKOTNTAC TOU KaAwdiou

= KAKO yia ynepiakn peradoorn o€
UWNAEC TaxUTNTEC

= Anpioupyeital yeyain anooBeon o€
UYNAEG OUXVOTNTEG (MAavw ano n
unavta Tng pwvnc)
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i DOPTIOPEVEC YPAUMEG

= Ta nnvia Xpnoigonoinénkav EUpewc JEXP! TN

dekasTia Tou 60

= H @opTIONEVN YPAUMN EXEI KAAUTEPEC ANWAEIEC
OTIC XaUNAEC OUXVOTNTEC, AAAG MOAU
XEIPOTEPEC OTIC UWPNAeC (Navw ano 4 kHz)

= Ta nnvia popTIoNC ASITOUPYOUV WC
BaBbunepaTta QIATpa

= 2xe01000NKav yia apnvouv Ta NXNTIKG onuaTa
uexp! 3,5 kHz va nepvouv pe Tnv emBupuntn
noloTNTA
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i DOPTIOPEVEC YPAUMEG

= 2uvnBwc TonobsTouvTtav oTic HMA kaBe
6000 nodia (1,848 km) T000 OTOUC
ouvOPOUNTIKOUC BpOXOUC 000 Kal oTa
KUKAWPATA
= 2TNV Eupwnn kabe 2 km

= To nio ouvnBiouevo nnvio ntav 88 mH

« EloayeTal kai yia avrioracn AOyw Tou
AENTOTEPOU CUPUATOC OTO TUAIYHA, GAAG N
ANWAEIEC HETAdOONC MEIWVOVTA
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i Tunonoinon nnviwv

Ak. 'EToc 2009-10

= “19H88" onuaivel
oupua 19 AWG
(POPTIOUEVO KABE
1.830m pe nnvia 88
mH

= "26B66” onuaivel
oupua 26 AWG
(POPTIOPEVO KAOE
915m pe nnvia 66 mH

Letter | Spacing | Spacing

Code (ft) (m)
A 700 213.5
B 3000 915
C 929 283.3
D 4500 1372.5
E 5575 1700.4
F 2787 850
H 6000 1830
X 680 207.4
Y 2130 649.6




i Kavovec xpnonc nnviwv

= Tunol
= D66 — nnvia 66 mH anexovta 4.500 nodia
= H88 — nnvia 88 mH anexovta 6.000 nodia

= TO NPWTO NNVIO TONOBETEITAI OTO MEGO TNC

anooTaonc
38 388
AT R\ R\
— 3000 ft = 6000 ft e g
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i Fpapun pe nnvio 26H88

14

Y
N

-
o

Insertion loss (dB)

(o)

4 500 1000 2000 3000 5000
Frequency (Hz)
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i Kavovec XpAonc nnviwv

= XpnoiponolouvTal povo o€ Bpoyouc > 18.000
ft (19,22,24 AWG) 1y 15.000 ft (26 AWG)

= Agv XpnOILOMNOIOUVTAIl YIA UNNPECIEC
dsdopsvwyv (>9.600 bps)

= [Mapapoppwon NAAToUC

= Aev gykabioTaTal cuvOpouNnTNC METAEU
nNviwv
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Mapadeiypa akpaiou OIKTUOU

N

w

Toniko Kevtpo
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()
S| & [epUpwon
LN
O
(@]
26 gauge . . Y '
10 Kt OAol o1 Bpoxor €xouv avTioTaon < 1500 Q
26 gauge P
10 kft [la AOyouc oikovopiac, Ta AenTOTEpA cUPUATA
TONOBETOUVTAI NANCIOV TWV KEVTPWV
26 gauge ? 26 gauge ? 24 gauge ? 24 gauge
3 kft 6 kft 6 kft 6 kft I'IapclBiaon TOU WG AV
88 88 Reverse gauging
24 gauge ? 24 gauge 26 gauge P
3 kft 6 kft 12 kft
88 88



‘L Opohoyia

= [epupwon (Bridge Tap) — AxpnoiponoinTo
aVvOIXTOKUKAWMEVO (eUyoc, napaAAnAa
OUVOEDEPEVO OTO OUVOPOUNTIKO BPOYO

epUpwWON

=
lllllllllll




i Wnpiakn petadoon

= Ta nnvia popTIONG NpENEl va apaipouvTal o€
NEPINTWON EYKATAGTACNG OMOIOUdNMOTE

ouo-rnuaToq usTaéoonq XPNOILOMOIEI CUXVOTNTEC
avw Twv 4 kHz, onwc:

= ‘OMol o1 Tunou yneiakng petadoonc (E1,T1, ISDN, kAn)
= Aedopeva nepa ano TN wvn (NOAANEC I0I0KATACKEUEC)
= ADSL, HDSL, kAR
= 'Exouv nia apaipebei peTa TNV €icaywyn wnepiakng
ueradoong
= O1 B€oeIc kabe 6. 000 nooia (2 km) xpnoiJonomeénkav
yla TouC avaysvvntec oto ouotnua T1 (E1)
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KaAwdia cuveoTpapUEVWV

i (EUY OV

= Ta (euydpia cUpUATWY CUCTPEPOVTAI
= [eITovika (euyapia ouoTPEPOVTAl HUE
OIaPOPETIKO NNKOC CUCTPOPNC
= JEIWON TNG NAEKTpOoUayvNTIKNG aAANAeni®paonc
(dlapwvia - crosstalk) pera&u Twv (Euywv
= [ToAAG Ceuyn opadonoiouvTal o€ "uovadec”

= Ol HOVAdEC oUOTPEPOVTAl Kal OEVOVTAl O€
OEOUIOEC
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Xpnoeic KaAwodiwv
i OUVECTPAUPEVWV (EUYOV

= XpNOIJOMNOIOUVTAl EUPEWC OTO OIKTUO EEW
ano Ta KevTpa
= 22, 24 ka1 26 AWG yia ouvOpOuNTIKOUC
Bpoxoug

= Apxilel va avTikaBioTaTtal ano onTiKN iva

= 19 AWG vyia KUKAWPATa JETAEU KEVTPWV

= 2NUEPA XpNOIMONOIEITAl YIa Popeic NOAUNAEEiag
(ouvnBwc T1, E1)
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i TUNOI CUVESTPAPPEVWV (EUYWV

P Sy e W el el S R W ol Gl e S N R ol ol B S e T ol il S e iy T T Rl T Ty B M ol S Ty Tl B ol G o T Tl Bl B iy T B B il e T B B ol S e T R e

e o o . P e, Pt R A P o B

Cat 5/5e 100 MHz \"’"
Cat6 250 MHz

Cat7 600 MHz

2Uuvn0eg 4-cUpuaTo TNA. KaAwdio
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Tunol ouveoTpaupevwy (Euywv
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s Zeuyoc (2 cupuara)
= Aegopida (25 Ceuyn)
0 Ynep deopida (24 deopidec)
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1-600 White
601-1200 Red
1201-1800 Black
1801-2400 Yellow
2401-3000 Violet
3001-3600 Blue
3601-4200 Orange

Pl

Telephone Cable Color Matrix

wlale

XpWHATIKOI KWOIKEC KAAWDIWV

Pair No. Color Pair No. Color
1 White-Blue 14 Black-Brown
2 White-Orange 15 Black-Slate
3 White-Green 16 Yellow-Blue
4 White-Brown 17 Yellow-Orange
5 White-Slate 18 Yellow-Green
6 Red-Blue 19 Yellow-Brown
7 Red-Orange 20 Yellow-Slate
8 Red-Green 21 Violet-Blue
9 Red-Brown 22 Violet-Orange
10 Red-Slate 23 Violet-Green
1 Black-Blue 24 Violet-Brown
12 Black-Orange 25 Violet-Slate
13 Black-Green
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FFFFFFFFFFFFFFFFFFFF [ I}
C—C—C—C—C—C === O =0

LA L

Cdbg
I

(]
[
o

e = = L
I PN T Pt [ it}
= = O = O =




i KaTtaokeun kaAwdiou

O @I’"]KI’]
= Owpakiopevn - HOAUBOOC/aTaaA
= AINAEKTPIKO
= MNapayepioua
= AEpac
= [€AN
= Movwon
= XapTONOATOC
= [MAaoTIKO
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i dopeic (Carrier Systems)

= [Twc¢ e€unnpeTouvTal NEAATEC NEPAV TWV
OpiwV Tou Bpoxou;
= 2uoTnuaTa enektaonc (Range extender

= 2UVOpOUNTIKOI popeic (Subscriber Loop
Carrier)
= Avaloyikoi ((pepecuyxvo - FDM)
= Wnopiakoi (PCM - TDM)
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