Jleknud 4 [IaccuBHbBIe ONTHYECKHE KOMIIOHEHTHI

4.1. OnTuyeckue H30IATOPbI

OnTuyeckuid CUrHal, pacIpoOCTPaHsSACh MO BOJIOKHY, OTPAXKAETCS OT Pa3IudHbIX
HEOJTHOPOJHOCTEH, B OCOOEHHOCTH OT MECT CyXOT'O CThIKa, 00pa3yeMbIX ONTHYECKUMU
COCIMHUTENAMHA. B pe3ynpTare Takoro OTpPaXEHHsI 4YacTb JHEPTMU BO3BPAIIACTCS
oOpatHo. Ecnu B KauecTBe UCTOYHUKOB U3IIYUECHUS UCIIOJIb3YIOTCS JIa3€pHBIE AUOIbI, TO
OTpaXEHHBIM CUTHaJ, TMOMajaas B pPE30HATOp Ja3epa, CIOCOOEH HHAYIHUPOBAHO
YCUJIMBATHCS, IPUBOJS K MAPA3UTHOMY CUTHAIY.

Oco0eHHO 3TO HE XKenareiabHO, KOIJa HCTOYHUK W3JIy4YE€HHUS TEeHEpUpyer
urppoBoil mmpoxronosgocHsld curHai (3100 MFu), nim aHamoroBbiil MKPOKOMOJIOCHBIH
CUTHAJI (B CMEUIaHHBIX BOJIOKOHHO-KOAKCHAJIBHBIX CETSIX KaOEIbHOTO TeNEeBUACHUS 10 1
[T). B cnoXHBIX MIUPOKOMOJIOCHBIX CETSIX, KOI/Ia UMEETCS] MHOXKECTBO MOJIKIIOYEHUN
KOHHEKTOPOB U JIpyrue ONTUYECKHE ycTpoiicTBa (pa3serButenn, WDM ycTpoiicTsa,
ONTUYECKHE YCWIMTENN), Takas oOpaTHas CBA3b YCHIIMBAETCS U MPUBOAUT K POCTY
YPOBHS IlIlymMa MCTOYHUKA u3iydyeHus. Hanbonee kapauHanmbpHBIN cocod MoAaBICHUS
0OpaTHOro MOTOKAa OCHOBAH HA MUCIIOJIb30BAHUU ONTUYECKUX U30JIATOPOB. ONTHUECKUMA
U30JIITOp OOECIIeUnBAET MPOIYCKaHUE CBETA B OJHOM HAIIPaBJICHUHU MOYTH O€3 MOTEPb,
a B JapyroMm (oOpaTHOM) HampaBJICHUH C OOJBIIUM 3aryxaHuem. OnTudeckue
U30JISTOPBl CETOAHS SIBIISIFOTCSL KJIIOUEBBIM 3JIEMEHTOM MHOTHMX JIA3€pHBIX CHUCTEM,
ONTHYECKUX YCUJIUTEJIEH, a TaKKE€ HCIIOJIB3YIOTCS B KA4€CTBE OTIEIBHOIO AJIEMEHTA
ONTUYECKOM JIMHHUU CBSI3H.

BpameHne IVNIOCKOCTH IOJISIPU3alMH

B ocHoBe paboThl onTHYECKOro u30siTopa JexkuT 3 dext Dapanes - BpalieHue
TJIOCKOCTH TOJISIPU3AIINN CBETA ONTUYSCKA HEAKTUBHBIMH BEIIECTBAMM TI0]T ICUCTBUEM
H|30/10JThHOFO M£(FHUTHOFO HOJISL

VYron moBopoTta miockocTu noispusanun paBeH B=NBzd, roe V - moctosHHas
Bepne (Verdet) - yaenbHOe MarHUTHOE BpallleHUE, 3aBUCSINAs OT MPUPOJIBI BEIIECTRA,
TEMIIEPaTypbl M JJIMHBI BOJHBI cBeTa, Bz - mpojosbHas cocramisromias WHIYKIIHN
MarHUTHOTO MoJs, d - AJIMHA MTyTH CBETA B BEIIECTBE - pa3mep suekiku Dapases.

HampaBnenue BpaieHus 3aBUCHT TOJBKO OT MPUPOJIBI BEIIECTBA U HANPABICHUS
MarHUTHOTO TOJS. 3HAK BpAICHUS OTCUUTBHIBACTCS JJIs HAOJIOMATENs, CMOTPSIIETO
BJIOJIb MAarHMUTHOTO TMOJsA. MAarHuTHOE BpAIICHWE TUIOCKOCTH  IOJISPH3AIlUN
O0OyCJIOBJIECHO BO3HHKHOBCHHEM AaCHUMMETPUM ONTHYECKUX CBOWMCTB BEIIECTBA TIOJ
JEUCTBUEM MAarHUTHOTO TIOJIS.

3aBUCUMOCTh BpAIICHUs] TUIOCKOCTH TMOJSPU3ANUUA OT JIJIMHBI BOJHBI CBETA
HA3bIBACTCSA 6pawamenvHol oucnepcueti. B TiepBOM MpUOIMKEHUH B 00JIaCTH
JOCTATOYHO MAaJIbIX JUIMH BOJIH, YIaJE€HHBIX OT MOJIOC MOTJIOUIEHUSI CBETA BEILIECTBOM,
yroiu BpaHIZCHI/I}I IJIOCKOCTHU MOJISIPU3ALMY 3aBUCUT OT JJIMHBI BOJIHBI CBETA X IO 3aKOHY
buo: 8 Z°.



IIpuHUMI AeHCTBUS ONTHYECKOr0 HM30JATOPA

OnTuyeckuidl U30JATOP COCTOUT U3 TPEX JIEMEHTOB: nojsipuzaTopa | (BxomHOTO
nossipusaropa), ssueiiku @apajes 2 1 aHanuzaTopa 3 (BBIXOJHOIO MOJISPU3ATOPA), PUC.
3.17. Ilapametpsl siueiiku Dapazest BRIOUPAIOTCS TaK, YTOOBI OCh MOJSPHU3AIMH CBETA,
NPOXOJSIIEro 4epe3 Hee, pa3BopaunBasiack Ha 45°. Ilom TakuMm ke yriom
YCTaHaBJIMBAIOTCS OCU MOJISIPU3ATOPOB.

BxonHOW MONE3HBIA CUTHAN, MPOXOAsS Yepe3 MOIApU3aTop 1, OCTaBIAET CBOKO
BEPTUKAIbHYIO COCTaBJSIIONIYI0O 0€3 W3MEHEHHUs, YCTpaHsisi TOPU30HTAIBHYIO
COCTaBJIISAIONIY10, puc. 4.1 a.

Jlanee BepTUKAIbHO MOJSPU30BAHHBIN CBET MPOXOIUT uepe3 siueitky Dapajes 2,
pa3BOpauMBaeT MIOCKOCTh MOJIsIpU3aluu Ha 45° 1 OecrpensITCTBEHHO MPOXOAUT Yepes
aHanu3arop 3.

[Ipu pacnpoctpaHeHuu cBeta B oOpatHOM Hampasienuu (puc. 4.1 6) oH Takxke
MOJISIpU3YETCs B IJIOCKOCTH aHajnu3aropa 3, 3aTeM, Npoxoas depes sueiky Papanes 2,
CTAaHOBUTCS TOPHU3OHTAIBHO MOJSPU30BAHHBIM. TakuM 00pa3oM, OCH MOJIIPU3ALUU
cBeTa M noJigpuszaropa | cocrapisitor yroua 90°, mosroMy nossipuszatop 1 He mporyckaer
o0paTHOE U3ITy4YEHHE.

TexHnueckue nmapamMmeTpbl

OCHOBHBIMH TPEOOBAaHHMSIMHU, TPEABIBIICMBIMA K OINTHYECKOMY H30JATOPY,
SBJISIFOTCSL Majible BHOCHMBIC TOTepU B mpsMoM HarpaieHuu (1-2 nb) u BbeicOKas
3o (MOTepu TIPU  PACTIPOCTPAHEHUHM OOpPATHOTO CHUTHalIa) B OOpaTHOM
HarnpasieHuu (330 nb).

Kpome TOro, momxHbl oOecrieduMBaThCs MPO3PAYHOCTH BO BCEM JHAMa30HE
pabouux JJIMH BOJH, CTAOWJIBHOCTH IMapaMETpPOB NpPH H3MEHEHHHM Temreparypsl. B
auana3oHe mH BoaH  1,3-1,55 MKM  MarHMUTOONTHYECKUM MaTe- PHUaJoM,
ucrosabp3yeMoM B stuciike ®apanest, seisercs Y3 Fes Oi2.Ha miaune Boausr 0,85 MkM
WCIIOJIB3YETCs TApaMarHUTHOE CTEKIIO.
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Puc. 4.1. CxemMa ONTHYECKOTO H30JATOpA: a) MOJE3HBIA CUTHAI B MPIMOM
HaIpaBJICHUH MMPOXOAUT CBOOOIHO; 6) cUTHATI B 0OpAaTHOM HAIMpPaBIEHUH MOTJIONIACTCS
MOJISIPU3ATOPOM; B) BHJI ONITUUECKOTO U30JISTOpa (CIpaBa) psiAOM C JIA3€PHBIM JIHOJIOM



[TapameTpbl ONTUYECKUX H30JSITOPOB, BhiMyckaembix ¢upmamu EOT (Electro-
Optic Technology), OFR (Optical For Research, Inc.) npuBenenst B Tad. 4.1,

Ontuueckue M30JISTOPHl 4acCTO HWHTETPUPYIOTCS B JIa3€pHBIN IMeperaroniui
Moayh. Beicokas 3((EeKTUBHOCTH TaKOTO PEIICHHUS CBS3aHA C TEM, YTO BBIXOIHOM
ONTHUYECKUM CUTHAI OT JIA3€PHOTO CBETOAMOJA UMEET JJUIMNTUYECKYIO IOJISPU3ALMIO.
OnTuyeckuid H30JATOP YCTAHABIWMBACTCA TaK, YTOOBI IJIOCKOCTHh TOJSPU3ALNN
aHanu3aTopa | coBmajana ¢ IIOCKOCThIO MOISAPU3ALNN MAKCUMAIbHON COCTaBIISIIOLIEH
BBIXOJIHOTO CUTHAJIA OT JIa3€pPHOT0 CBETOAMO/IA.

Onrtuueckre H30JSATOPhl TAKKE SABISIOTCS HEOTHEMIIEMOW YaCThIO ONTHYECKUX
YCUJIMTENEH Ha MPUMECHOM BOJIOKHE. B 53TOM ciydae ycTaHaBIMBaeTcs Iapa
ONTUYECKUX M30JISITOPOB - OJMH HA BXOJIE, IPYTrOM Ha BBIXOJE€ ONTHUYECKOTO YCUIIUTEIIS.
[ToCKOJIBKY ONTHUYECKUE YCHIIUTENIH, KaK MPaBUIO, OCYIIECTBISIOT YCUJIEHUE
MYJIBTUIUIEKCHOTO ONTHUYECKOI0 CUTHalIa, TO HEOOXOJUMO, YTOOBI ONTHYECKUE
M30JISITOPbl  MMEJIM  BBICOKME XAapaKTEPUCTUKHM BO BCEM JWANa3OHE JJIMH BOJIH,
MPEJICTABJICHHBIX B ONITUYECKOM CUTHANIE. /(11 3TOM 1Eean UCIIONIb3YIOTCS ClENaIbHbIE
IIMPOKO30HHBIE ONTHYECKUE U30JIATOPHI.

Ta6JIPIIla 4.1. Texunueckue IapaMCTpbl OITHUYCCKUX H3O0JIATOPOB

Moaens 10-G-1310 (1310 um) T 10-G-1550 (1550 um)
Nuxosan u3onauvA X
(HA UOHTDANLHOR ANMKHE BONKL) 7 2 36 ab 8+1805
Nonoca ¢ naonsumwen 1o 90% : . .
o thainatl 1+2% o1 A=1310 W 1+2% o1 A=1550 um
BHOCHMEE NOTEPK 0,7+1.2 nb 0,7+1,2 a6
O6pariume noTepn > 55 nb > 55 b
PaBouan Temneparypa 20 + +55°C -20 « +55°C
Temneparypa xpaMeHmus -35 + +80°C -35 « +80°C
OTHOCUTENLHAR BNAXHOCTL 95%, 0°C + 40°C 959%, 0°C + 40°C

[TocTaBiukamMu pa3sHOOOPA3HBIX ONTUYECKUX H3OJSITOPOB SBISIOTCS (PUPMBL:
DiCon [13], FOCI [14], FiberPlex.[19], Shinkosha [20].

4.2. JIpyrue cnenuaibHble NacCMBHbIe KOMNOHeHTHI BOJIC
ATTEHIATOPHI

ATTEHI0aTOpBl HCIONB3YIOTCA € LEIbI0 YMEHBIICHHS MOIIHOCTH BXOJHOIO
ONTHYECKOro curHana. Takas HEOOXOAMMOCTh MOXKET BO3HMKHYTh KaK MpH Nepenaye
U poBOro, Tak U aHagorosoro curuana. [Ipu nuudposoii nepegade 001bIION ypPOBEHD
CHOCOOEH TPHUBECTH K HACBHIIICHUIO MPUEMHOTO OINTO3JIEKTPOHHOTO Monynsa. [lpu
nepeaye aHAJOrOBOIO0 CHUTHAJa YpPEe3MEpPHO BBICOKMH YpPOBEHb MNPUBOAMT K
HEJIMHEWHBIM HCKOKEHUSM M YXyALIEHUI0 u3o0paxenus. [lo mpunummy nencTBus
aTTEHI0ATOPHI OBIBAIOT MEpEMEHHbIC U (PUKCUPOBAHHBIE.

Ilepemennvie ammenoamopsl NOIMYCKAIOT PETYIMPOBKY BEJIMYMHBI 3aTyXaHUS B
npegenax 0-20 nb a8 MHOTOMOJIOBBIX U OJHOMOJIOBBIX BOJIOKOH C TOYHOCTBIO
YCTaHOBKHM BenuuuHbl 3atyxanus 0,5 ab. PerynupoBka 1ocTuraercs myTeM M3MEHEHUs
BEJIMYMHBI BO3LYLIHOIO 3a30pa.



DukcuposanHvle amMmeHIOamopsvl HUMEIOT YCTAHOBJIEHHOE HW3TOTOBUTENIEM
3HAYEHME 3aTyXaHUs, BEIMUYMHA KOTOpOro Moxket coctapisath 0, 5, 10, 15 unu 20 ab.
3aTyxaHue MOXKET BHOCHUTBCA MOCPEACTBOM BO3AYIIHOTO 3a30pa (UKCUPOBAHHOMN
BEJIMYMHBI, WA OCPEACTBOM CIIELHAIBLHOrO MOIJIOMIAONIEr0 (PHUIIBTPA, BCTPOEHHOTO B
arTeHioaTop [7, 26]. B mocienHem ciayyae 3HAYMTENIbHO YMEHBIIAETCS OOpaTHOE
OTpaXeHHE, TOCKOJIbKY (GUIBTP MMeeT OJU3KHI K BOJOKHY MOKa3aTeNb MPEeOMIICHUS,
YTO CHJILHO YMEHBIIIaeT oO0paTHOE (PpEHETEBCKOE paccesHue.

JlocTynHbl pa3HOOOpa3HbIE MCIIOJHEHHS aTTEHI0ATOPOB: aTTEHIOATOPBI-UIHYPHI,
aTTEHIOATOPBI-PO3ETKH,  arTeHiaTopel-FM  posetku.  Ammenroamopui-uiHypol
OKOHIIOBBIBAIOTCSI ¢ 00eux cTopoH cranmaptHbiMu coequHutensimu (ST, SC umu FC).
3aryxaHue B IIHype of0ecneuuBaercs Onarojapsi CIEHHAIbHOMY  BOJIOKHY.
Ammentoamopwi-po3zemky OBIBAIOT KaK TMEpPEMEHHBIE (C PEryJIUPYyEeMbIM BO3AYIIHBIM
3a30poM), Tak U (UKCHUPOBAHHBIE (C HEPEryJIUPYEMbIM BO3IYIIHBIM 3a30pOM WM
bunbTpoM). Ammentoamopvli-FM  pozemxu, puc. 4.2, ycTaHaBIMBaEMbIE MEXIY
CTAHJAPTHON TEPEXOJHOM PO3ETKOM M ONTHYECKUM COCIAMHUTEIEM, OOBIYHO
BBIITYCKAIOTCS ¢ (PUKCUPOBAHHBIM HaboOpoMm 3HaueHuil 3atyxanusa S5, 10,15 u 20 nb
(3aTyxaHue oOecneynBaeTcs JUOO HEpPEeryJupyeMbIM BO3AYIIHBIM 3330pOM, JIMOO

GuIbTPOM).

arreHioarop

dl 5 d 1 T==

Puc. 4.2. Buemawmii Buja arrenroaTopa-FM po3etku crangapta SC

B mmMpoKOmoNIOCHBIX CETSIX KaOENbHOTO TEJICBUACHHUS TIPU HCIOIb30BAaHUU
THOPUIHBIX BOJIOKOHHO-KOAKCHaNbHBIX apxutektyp MFC o0patHoe oTpaxkeHue,
BHOCMMOE AaTTEHIOATOPOM C BO3IYLIHBIM 3a30POM, MOXET OKa3aTbCs CIUIIKOM
OONbIIMM. 3HAYUTENHHO YMEHBIIUTH OOpaTHOE OTPaKEHHE MOXKHO, HCIOIb3Ys

aTTCHIOATOPHl CO CKOIICHHBIM ITOJ YIJIOM 8° HAKOHCYHHKOM JUISl TOJKITIOYCHHUS K
coenquauTento FC/APC umu SC/APC.

Onruyeckue MNEePEKII0YATECIN

OnTuyeckue TEPEeKITIYATeN OCYIIECTBISIOT MEXaHWYECKylo, TO €cTh 0e3
OMTO3JIEKTPOHHOTO  TpeoOpa3oBaHUsl, KOMMYTAIMIO OJHOTO WJIM HECKOJbKUX
ONTUYECKUX CHUTHAJIOB, MEPEXOIAIIMX M3 OJHUX BOJIOKOH B aApyrue. Ilpu stom
yIpaBieHUE MPOIECCOM TMEePEKITIOYEHUS MOXKET OBITh PYyYHOE, HAapUMeEp MpPHU MOMOIIU
TymOJiepa, WIM DJEKTPUYECKOE, NpPU TMOMOIIM JJIEKTPUYECKOro MOTEHIHMaja.
[locnennuii TuUn mnepekirodarened Oonee pacnpoctpaHeH. OcHoBHasi 00J1acTh
NPUMEHEHUS - B COCTaBe 00OpymOBaHUs AJisi TecTupoBaHuss 1 MoHuTopunra BOJIC, a
TaK)K€ B COCTaB€ CHCTEMbI, OOECIEUMBAIOIIECH MOBBIINICHHYIO HAJIEKHOCTh (KaK,
HaAIMpUMeEp, ONTHIECKUH 00X0THOM TepeKIrovaTesb B TexHonoruu FDDI).



Peanmzanuu otnuyarotrcs (QYHKIIMOHATIBLHBIMH BO3MOXXHOCTSIMHU: KOJMYECTBOM
BXOJHBIX W BBIXOJHBIX BOJIOKOH-TIOJIOCOB U THIIOM BOJOKOH (MHOTOMOJOBOE WJIU
OJTHOMOJIOBOE), BO3MOYKHOCTHIO HEOJOKUPYIOIICH KOMMYTAllUA CUTHAJIOB, a TaKXKe
TEXHUUYECKUMHU XapaKTEPUCTUKAMU, U3 KOTOPHIX HanOOJee BaXKHbIC: BHOCUMBIE MIOTEPH,
oOpaTHOE OTpakKeHHEe, BpeMsi CpaldaThIBaHWS, BIUSHHUE IapaMETPOB OKPYKAIOIICH
cpeabl, HapaOOTKa Ha OTKa3. Pa3Hble MHKEHEPHbIC TEXHOJIOTMU UCIOIB3YIOTCS TPHU
KOMMYTAIlM{, HalpuMep, MOBOPOTHBIC OWINPHU3MBI, TMOBOPOTHBIE 3€pKaja WIH
MOABUYKHBIEC BOJIOKHA. ONTUYECKUE MEPEKITI0YATENN SIBISIOTCS U30TPOIHBIMU yCTPOM-
CTBaMU - BHOCUMBbIE MIOTEPHU HE 3aBUCST OT HAMPABICHUS PACIIPOCTPAHCHUS CUTHAJIA.

Pa3znuuaroT HECKOJBKO TUIOB ONTHYECKUX MEPEKII0YATENei:

— Ilepexnouamens [xN wuMeeT OJMH BXOJHOW TOJIOC, CUTHAl U3 KOTOPOIO
nepeHarpaBisieTcs B 0AuH U3 N BBIXOAHBIX, puc. 4.3 a;

— [ynnexcuvii nepexnouamens 2xN UWMEET JBa BXOIHBIX MOJIKOCA, CHUTHAIBI W3
KOTOPBIX MOTYT ITePEHAIIPABIIATHCS B BEIXOHBIC ITOTIOCHI C marom 2, puc. 4.3 0;

— Bnokupyrowuti nepexnrouamens 2xN - AMEET JIBa BXOJIHBIX MOJIFOCA, HO TOJIBKO OJIUH
CUTHAJ M3 JIBYX BXOJHBIX MOXHO TEpeAaTh B BBIXOJHOM TMOJIIOC - OCTaBIIMMCS
CUTHAJI HE BBIXOJUT HapyxXy, puc. 4.3 B;

— Hebnoxkupyrowuii nepexntouamens 2xN - AMEET JABa BXOJHBIX TOJIFOCA, CUTHAJIBI U3
KOTOPBIX MOTYT IEPEHANPABIIATHCS B BBIXOJIHBIE TTOIIOCHI C I1aroMm 1, puc. 4.3 1.
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Puc. 4.3. Tunbl onTHYECKUX MEPEKITI0OYaTEICH

B texnomorun FDDI ucnons3yercst 8-momtocHbIi (4 BXOAHBIX M 4 BBIXOIHBIX)
onTuyeckuii ob6xoaHoi mnepekimouarens OBS (optical bypass switch), mpuuem o
MOKET HaXOJUTHCS TUOO B OCHOBHOM COCTOSIHUM C KOMMYTAIIUH TTOJFOCOB: BX1-BBIX 1,
BX2-BbIX2, BX3-BbIX3, Bx4-Bbix4; nu00 B 0alimacoBOM COCTOSIHUM C KOMMYTalluein
MOJIIOCOB: BX 1-BbIX2, BX2-BbIX 1, BX3-Bbix4, BX4-BbIX3.

KonndyecTBO BBIXOAHBIX ITOJIFOCOB B 3aBHCHMOCTH OT MOJCIH MOXKET OBITh OT
JBYX JI0 HECKOJBKHX JECSATKOB.

N3-3a Hanmuyusi MEXaHWYECKOTO DJIEMEHTa C POCTOM KOJMYECTBA IOJIFOCOB
BpeMsl cpabaThIBaHUS ONTHYECKOIO TMEPEKIIoUaTeNis, YIPaBISIEMOTO 3JIEKTPUYECKUM
MOTEHIIMAJIOM, BO3PACTAET U MOKET BapbUPOBATHCS B mpeaenax ot 25 mc a0 500 mc.

®upma DiCon Fiberoptics BBITyCKaeT TMEPEKIIOYATEIM C KOJUYECTBOM
BBIXOJHBIX MOMIOCOB 10 100, ¢ py4HBIM WM Yepe3 CTaHgapTHhIC (Qu3ndecKue
anekTprueckue uaTepdericel ynpasnenuem (RS-232, RS-485).

B Tabn. 4.2 nmnpuBeneHbl OCHOBHBIE XapaKTEPUCTUKH  MaJIOTIOPTOBBIX
nepeKIovaTesae 3Toi Gupmsl.



Tabauia 4.2. XapakTepUCTUKHA ONTHYECKHUX TepekitouaTeiei [13]

XapaKkrepmucTukmu 1x2 MM Switch | 2x2 SM Switch | FDD! Dual Bypass

Switch

Tun BONOKHA MHOrOMOA0B0E oaHoMoaoBOe MHOroMoaoBOE

Brocumsie notepu, a6 0.5, max 1,0 0,6; max 1,3 0.5; max 1,8

O6parHoe orpaxenne, ab . - < -50 -

—BpeMR cpabarsiBaHua, MC ) < 25 < 50 < 25;
Hapaborka Ha 0Tka3, 4vcno u.u;moa > 10000000 > 10000000 > 10000000
MNepexoaxsie nomexu, oAb < —-80 < -80 < -80

prrlHBIMH IIOCTaBIIIMKaMH OIITHYECKUX nepeKJnoaneneﬁ SABJISAKOTCA: AMP,
DiCon, Fibertron, JSD Fitel, Molex, NetOptics.

CoennHnTeIbHBIC TePMETHYHbIC MY THI

[Ipu npokitazke TPOTAKEHHON JIMHUU CBS3U HA OJIVH JIMHEWHBIA YYACTOK MEXKITY
MpUeMOIIepeIaloIIMM 000pYA0BAaHUEM MOXKET MPUXOAUTHCS OT €IUHMUIL JO HECKOJIBKUX
JeCITKOB cTpouTeNbHBIX JIauH BOK. B mectax conpsikeHHsT KyCKOB ONTHYECKUX
KabeJieil 0OBIYHO TTPOU3BOJUTCS CBapKa BOJIOKOH C MOCIEAYIONIEH HaJSKHOM 3aluTON
MecT cBapkd. i1 ATOM LEeNM HMCHOJB3YIOTCS COEIUHUTEIbHBIE MY(TbhI, OCHOBHAs
3a/laya KOTOPhIX TE€PMETHUYHO Ha JUIMTEIBHOM CPOK 3aKpbITh 00JIACTH CBApPEHHBIX
BOJIOKOH. My(dTbl MOTYT mpeaHa3HayaThCs Uil YKJIQJKU B TPYHTE, Ha JIHE PEK,
OKEaHOB, JIJIsl TOABECKU Ha OMOPbI BJIOJIb JIMHUU AJEKTponepeaay u T..1I.

Hapsiny co crnenuanu3upoBaHHBIMU TOCTABISIOTCS U YHUBEPCAIbHBIE MY(THI,
KOTOpbIE MOTYT OO0€CMeUMBaTh BHEIIHIOW 3allUTy Cpa3y HECKOJbKUM IIHPOKO
UCIIOJIb3YEMbIM THIIAM KaOesel - i MPOKJIAIKU B TPYHT, B KaOEIbHYIO KaHATU3AIUIO
U JJI4 IOABECKH Ha onopax. [IpuMepbl coeuHUTENBHBIX My(PT MOKa3aHbl Ha puc. 4.4.

n) ‘ 6)

Puc. 4.4. YHuBepcanbHble ONTHYECKUE cOeAUHUTENbHBIE My(PTHI: a) MydTa XOK
10 (mpoumsBoautenr NK Cables); 6) mnpoxomnas mydpra MOM3  (mocTaBIIMK
"[TepcniextuBHbie Texnomoruu")

KpynueiMu mocraBummkamu 31oM mpoaykuuu sasisitorca PLP [21], Lucent
Technologies, Siemens, NK Cables (Nokia) [22].



4.3. OnTuyeckue pacnpeeuTelbHble © KOMMYTAllHOHHbIE YCTPOHCTBA

Korga BOK HapyxHo# npokiaaku (auHeiHbsii BOK) 3axoaut BHYTph 3/1aHus,
€ro, Kak IpaBWIO, HE MNOJAKIIOYAIOT HEMOCPEACTBEHHO K MPHUEMO-TIEPEAAIOIIEMY
000pyI0BaHUIO (ONTUYECKUM TpaHCHUBEpaM). Takoe permieHrne Obu1o Obl HEHAIS)KHBIM H
HeruOkuM. OOBIYHO TMPEIBAPUTEIHHO BBIIONHICTCS TEPMHUHHPOBAHUE BOJOKOH
nuneriHoro BOK.

TepmuanpoBanue BOK

Tepmunupoeanuem Ha3bIBACTC OKOHIIEBaHME BOJIOKOH BOK onrtnueckumu
KOHHEKTOpPaMH U MOCIEAYIOIIEE MOAKIIOUYEHNE OKOHIIOBAHHBIX BOJIOKOH K IIEPEXOIHBIM
pO3€eTKaM, 3aKpEIUICHHbIM Ha ONTHYECKOW pacrpeaeuTeIbHON MaHelIn/Kopooke, s
oOecrieueHuss JalbHEMIIEH CBSI3U C CETEBBIM OOOpPYAOBAaHUEM YEpPE3 ONTUUYECKUE
COEIMHUTEIbHBIE IIHYPHI.

Paznmuuaror Tpu cnocoba TepmuHupoBaHus BOK:  HemocpencTBeHHOE
TEPMUHUPOBAHUE; TEPMHHHPOBAHHUE 4YEpPEe3 CBApKY C 3apaHee IMOJrOTOBIECHHBIMH,
OKOHIIOBaHHBIMH C OJIHOM CTOPOHBI BOJIOKHaMU (pig-tail-amu); TepmuHHpOBaHKE Yepes
CBapKy ¢ BoJIOKHaMH cTaHiimoHHoro BOK,

Henocpeocmeennoe mepmunuposanue TMOAPA3yMEBACT OKOHIIEBAaHUE BOJOKOH
muHerHoro BOK KOHHEKTOpamMu, KOTOpBIE 3aT€M IMOAKIIOYAKOTCA K INEPEXOIHBIM
pO3eTKaM, YCTAaHOBJICHHBIM Ha CHEIMaJbHOM omTuyeckou maHenu, puc. 4.5 a. Takoe
HETMOCPE/ICTBEHHOE OKOHIIEBAaHWE YAOOHEH NPOU3BOAMTH B JIAOOPATOPHBIX WIIU
3aBOJCKHMX YCIOBUSX.

Tepmunuposanue uepes ceapky c plg-tail-awu ocHoBaHO Ha CBapke BOJOKOH
mureriHoro BOK ¢ BosokHamMu 3apaHee MOJArOTOBJICHHBIX TaK Ha3bIBaeMbIX pig-tail-os.
Pig-tail - aTo onTudeckoe BoJOKHO B Oy(hepHOM MOKPHITHH JTMHOW OOBIYHO 70 OJHOTO
MeTpa, OKOHIJOBAHHOE COEIHMHHTENIEM C OJHOM cTOpOHBI. [locpencTBoM coeavHUTENS
BOJIOKHO TOJKIIOYAeTCs K MEPEXOJHbIM PO3eTKaM ONTHYEeCKOW maHenu, puc. 4.5 6. B
3TOM crnoco0e OOBIUHO CIUIAHC IUIACTHHBI, B KOTOPBIE YKJIQAbIBAIOT CBAapEHHbBIC
BOJIOKHA, Pa3MEIIAOTCS BHYTPH TOHM K€ MaHENIH, Ha KOTOPOW yCTaHAaBJIMBAKOTCS Mepe-
XOJIHBIE PO3ETKH.

Tepmunuposanue yepes ceapky ¢ 60A0OKHAMU cmaHyuoHno2o BOK BBITIONHSAETCA
Ha ONTHYECKUX Y3JIaX C OOJIBIION KOHIICHTpalued BOJIOKOH. B Takux ciaydasx 1o
pa3MellleHre CIUTAiC TUIACTHH MOKET OBITh BBIIEJIEHO OTAEIbHOE YCTPOUCTBO (CILIakc-
naHesb, WU cIuianc-mkad).

Bonokna nmueitHoro BOK cBapuBaroT ¢ BOJOKHAaMH MNPUTEPMHUHUPOBAHHOTO
ONTUYCCKOro Kabeys i BHYTpeHHeW mpoknaaku pcmanyuonnozo BOK), puc. 4.5 B.
JUmnaa cranuuonHoro BOK MokeT BapbUpOBaThbCs OT HECKOJBKMX METPOB 10
HECKOJIbKMX KHJIOMETPOB.

OxHO U3 TNIaBHBIX TPeOOBAHUM, KOTOPOE MpenbsABIseTcs K cTaHIMoHHOMY BOK,
- 3TO OTCYTCTBHE TrajJOreHOCOIEPKALINX COCTUHEHUI B COCTaBE 000I0UKH KaOesl.



Puc. 4.5. CnnocoObl TEpMUHUPOBAHUS BOJIOKOH: a) HETOCPEJICTBEHHOE TEPMUHU-
poBaHue; 0) TepMUHUPOBAHKME Yepe3 CBapKy ¢ pig-tail-amu; B) TepMuHupoBaHue uepes
CBapKy ¢ BoJIOKHaMH cTaHlimoHHoro BOK

[Ipu cBapke BOJIOKOH HE TpeOyeTcss Ha MECTe MOHTa)a CTOJb OOJbIIOro Habopa
WHCTPYMEHTOB M MaTepHaJIOB, KaKk IpH OKOHLEeBaHMHM. Kpome Toro, mpouecc cBapku
OTHMMAET 3HAYUTEJIBHO MEHbIIE BpeMeHH. [[03TOMy TepMHUHHPOBAaHUE BOJIOKOH 4YEpe3
CBapKy MOJYYHJIO 3HAYUTEIHHO OOJblliee paclpoCTpaHEHHE, YEM HENOCPEACTBEHHOE
TEPMUHHPOBAHHUE.

[Tocne BbIONHEHUA  TepMuUHUpoOBaHuUd JimHEiHOro BOK  mpousBogsT
MOAKIIOYEHUE CeTeBOro oOopyaoBaHus. Jlis  3TOro  MOTYT  HMCHOJIb30BaThCS
OJIHOBOJIOKOHHBIE (OJIMHOYHBIE), TBYXBOJOKOHHBIE (IBOMHBIE) ONTHUYECKUE IIHYPHI UIH
OKOHIIOBaHHBIE C 000MX CTOPOH MHOTOBOJIOKOHHBIE cTaHIIMOHHbIe BOK.



