[TfpumMeHeHne ONTUYECKNX BOSNMTOKOHHbIX
CBEeTOBOL4OB AOJ1 CBEPXMNJIOTHON U
cBepxoObicTpou
nepepavn nHpopmauuun

CucTtemsbl ANEKTPOHHON CBA3U

Cuctembl BOJTOKOHHO-ONTUYECKOWN CBA3M

CuctemMbl MynbTUNNEKCUPOBAHNS NO AfIMHAM BOJIH
CTpyKTypa BONTOKOHHO-OMNTUYECKNX NIMHUN CBA3U

Ha OonbLUME PACCTOAHMUS

[lepcneKkTmBbl pa3BUTUS CBEPXMITIOTHOMN U CBEPXDbLICTPON
nepenavyn nHgopmauun
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IlugpoBbie JMHUM CBA3H
¢ TeJIe(POHHBIMH KadeJIaMu

Maximum distance on

digita! subscriber line)

T1 [digital telephone
hierarchy) -

VDSL {very-high-bit-rate

digital subseriber line)

downstream, 1 Mbitfs upstream

1.5 Mbitfs

52 Mbit/s downstream,
2.3 Mbitfs upstream

Technology Maximum data rate Standard twisted palr
ISDN (integrated senices 144 kbit/s both ways 18,000 ft (5.5 km)
digitat network)

G.Lite or Universal 1.5 Mbitfs downstream, 15,000 ft {4.6 km)
ADSL (splitterless) 512 kbit/s upstream

ADSL {asyrmmetric 6-8 Mbitfs downstream, 12,000-18,000.ft
digital subscriber linej 640 kbit/s upstream (3.6-5.5 krn)

HOSL (high-bit-rate 768 kbit/s {one pair};. 12,000 ft (3.6 kmj}
digital subscriber line) 1.5 Mbit/s {two pairs) both ways

RADSL (rate-adaptive adaptive, up to 9 Mbitfs 12,000 ft (3.6 km)

3000 ft (SO0 m)

300-1000 ft
(90-300 m)



CraHaapThl ONITHYECKOM CBA3H € HCII0JIb30BAHUEM
BOJIOKOHLIX CBETOBO/10B

24 digitized 28 T1 lines at 12 T3 lines at 4 0C-12
voice lines 1.5 Mbit/s 45 Mbit/s lines

SONET — synchronous optical network — cunxpoHHas onThdeckas
CeTh B BPEMCHHBIM YINIOTHEHUEM



CxeMa UCIoJIL30BaAHUSA
BOJIOKOHHO-OIITHYECKHUX JUHUU
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ik optical splitter
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(service over fiber)



CrepxyaaneHHbiin poctyn (> 1000 km)

AdansHuia goctyn (200...1000 km)
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(20...100 kM) s
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KoabneBas BOJOKOHHO-OIITHYECKHUA CETh
Sprint CIITA

A Ay i "s'—’:
GRS e
Nl |

."."4’.' 2i{ ¢




Cucrema MyJbTHILIEKCUPOBAHUS 110 {JIUHAM

BOJIH (CIIEKTPAJIbHOI0 YIIJIOTHEHMA)
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WDM - wavelength -division-multiplexing



Tunol BO/IOKOH, HCITIOJIb3YCEMbIX B BOJIOKOHHbBbIX
JUHUAX CBA3HU C BPCMCHHDBIM U CIICKTPAJbHbIM

VIUIOTHEHHEM

850-nm single-channel | 50/125 graded-index | 500 65m

1310-nm coarse WDM | 62.5/125 multimode | 160 Wm
1310nmcoarseWDM | 9125 single-mode | WA Tiokm
1310nmsinglechanel | 9125 singlemode | NA 0km
1850-nm single-channel | 9125 singlemode | N/A [ okm




CHeKTpaJIbeIe KaHAJIbl BOJIOKOHHO-OIITHYCCKHUX

Attenuation (dB/km)
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JUHHUU CBA3H
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IIpokJjaaKa ONTHYECKOI0 Kadejass MeKay
IleproMm 1 MeabOypHoM (ABCTpaJIus)




CTpyKTypa BOJOKOHHO-ONITHYECKOU JIMHUHA
IlepT — MeabOypH
Line

Clent Signals Amplifier Drop Channels Client Signals
180 x 10Gbits/s (UPLA) T 160 x 10Gbis/s

Terminal Add/DrOp Add Channels

(UPLT) Muitiplexer
(UPLD)
3000 KM

20 - 60 Line Amplifiers
Depandina on span/ffibre



PasButue anekTpoHHbIX (ETDM) n ontnyecknx (OTDM)
CUCTEM BPEMEHHOro ynrioTHeHus
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TeHpaeHUUU Pa3BUTUA CUCTEM CNEKTPAJIbHOIO U
BPeMEeHHOro yrninoTHeHus
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Ucnonb3oBaHue CbEMTOCEKyH,quIX MMNynbCoOB ANid CUCTEM
CNeKTpasibHOro ynJjiortHeHus
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CBepxnnoTtHas nepega4va uHcpopmaumm ¢ UCnorb3oBaHUeM
ynpnupoBaHus heMTOCEKYHAHOIro UMnynbca
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CrieKTp BBIXOAHOI0 U3JIYYCHUS U3
MHUKPOCTPYKTYPHOI'0 BOJIOKHA, IPU HAKAYKE
U3Jy4eHHeM (peMTOCEKYHIHOI0 Jia3epa Ha candupe
¢ TUTAHOM

l,0.e.
10

10-2|;

107

g™

400 BOD 800 1000 1200 1400 160D
AnNHAa BOMNHE, HM



LLUnpoKoONonocHbIU NMMNEePKOHTUHYYM MMeeT Nosiocy
yacTtoT no ypoBHIO 1% paBHyro 400 TI'y, yTo
no3Bonsiet co3paTtb 8000 nHdpopMaLUOHHbIX

KaHanoB pa3HeceHHbIX Ha 50 I'Tu. Mpwu
MCNOJIb30BaHMUN CKOPOCTU nepenayvm no ogHoMy
kaHany 10 I'6/c, ¢ ncnonb3oBaHMemMm A4aHHOro

rmnepKkoOHTMHYyyMa BO3MOXHa nepeaaya 80 T6/c, a

npu ckopocTtu B KaHane 20 '6/c — po 160 T6/c.



INnTepatypa

Journals in Internet

Laser Focus World — www.laserfocusworld.com
WDM Solutions — www.wdm-solutions.com
Lightwave Europe — www. lightwave-europe.com




