EP 0 372 711 B1 2 Descr
puts a signal and It<s cor'}pl enent, FPBE% Ic transm SS|%n lines, and

two optical_receivers. A sub- Thi s [ nvent i on reI ates to optical networks.
tractor sutRessERtion; he tvvo received signals forPutsesigngt anddigscemplpment. dwp dibel grtie
t wo- f ol d |ncr ase in output signal Background t@f’s“ﬁiﬁ@"i'w'éﬂ?P'(?r?"tm“'ece'vefs A sub-

5 pover . IgsH{w g&ggﬁl to eptica gﬁ%qqks vol . 8, % eived signals fortthe pur;

communi cat i carrigrs. conpanies, gov- 287) E‘?" afWo-@ "35‘5"*5?9'75?‘%‘ ’i%‘i

543 (TOSHI m&gg@ﬁ%&&and cor por at i chst r td ;{?ﬁp sel os

an optidal trg iy SR B 3, from% -
% . & -

an inter eSteerﬂL anies&{ tho ecti of .L.rﬁlgs?o%% avmg a
viding or h rfivela ﬁw%ﬂﬁ rrupt smi connect-
switch t hatvi&ﬁ”orsﬂ%i & Bdd\BE them UnfntBiry dansllin Se?l't&'ﬂo tWeon a com-

di stant | oCginiiSsfon of Bdla bétRechtid @idthnt idciiBks and an&meédatiéanftaexanému.le@kb& Id Eh¥ fev-
via opti calyid dpth@i fibek OtirfeRilY, toYivoid 4 ietRibtbnaN | Nt edj briIbdeREY sifnal dRlp betbw 8 pfeSdﬁSéd\(&gl
si gnal dr opselih Bakiset b b BreaKin daeptickiBivedseafte/ i CE  CanttpRsmdARseTbEAthirBby@bhe@itbrhatiod-
fiber, sepagnaidBtincOghtvae ROERRILtISE Fbi dxah- t 0 t hewakyopeR faltl omat i cal - and
distinct Ii 18] lav\thY Baramitting ead, @ fiben lihe Begit infoOor 18X am Accbiingotthis Rvenfianthate [serovided an
faul t. pie,twatand éeeh tftiztaotitet inkgtradmarse phyei ber | optiaal nebwosi{dsiclainied Inalain &

Accor di ng tically divesse pathetn & rapiotetdastination. Attherevi ded anA timotjonal calipleambrutafor wiich Haswtrue
fi ber i nkscetvingersivthe enicabéignetin ongofthetwp filreest wor k autputsigad! amsich complerhent eukplit signgldel used
di ver se patithgelacted for psenibtfer apereasopdieredmaning t he tp minimiza thi S0%ional leas asseniatrdasith 3dB
modul at or vipFuptiontnthe peceiyed sigeabayqcaiyer atthe ret heo opﬁpl't@a?‘ lightwrya sysfems gftdpped with gxternal
two fibers ceping g is switshed to &ﬁﬁ“"é”ﬂ: fignaht  outpriulaters ghhe dirsctiong) sespler rodulator, which
sel ect f dfomthe other;or stapgby Ji Ha"“ﬁ' Rere i s°a&FP"PPHs" I Riobaleisyitoh mpdulafesgn
si gnal | osscomalenlopedf E‘ﬁ"‘W"P'hf ‘B‘QP%’PF 'on | n Eﬁ"\f’é’d?“%' Bk The dirsctional cou-
recei ver atN‘l"ﬁﬂ' 'r"és“’"‘%?(l

| al n , two optlcal
external cef$A ofs n| 'ﬁg )f ) ésth°é' agf '00 o
The di rectl%} WP from ” ut ',‘".9 gn

oo f'egepﬁr gi%ﬁ“"s th &n%gém{e*eﬁﬁy&e nﬁem»um m @y ﬂ de

a digital sl gn wﬁlpﬁ b geba.lm%gﬁwfibbrrwl 'ééohdf!ﬂeﬁ?oﬁé\ J alonone
systens, ter rruaa& ﬁansmmrﬁrsarnpelguaﬁs.ﬁmmka%ﬁs N optdy o SRkl anathwg.ﬁ kifedther
regenerators QIBﬁbefh'Bﬁﬁs ?ﬁl&ﬁyﬁ@iﬁféﬁmﬁ&@ebs& pr ot e&) emﬁﬁl@nfyrli TIWlEﬁoﬁiQ@pht-

an el ectri cal dspidhte’ @dnstnitbre! refiels, mbigfiexerBNUS,  atingRbsF optiiiénerg® fThéth@hibiulated optical
i nterruption &mithd kBCone df each fomdathifiberpathl @Y f I Onduibul simal lis dMRRERD biDoptichl (B &radR
is ation woul 8)Byecoaplilly thébpticdh sighabirdn thetransablse. complement signaids dolplédtethe pthér@ptical fib-
| nput port. Thitter logntused-fibert SuBreplitteciand thenver Se arOlhb iratgjves dandasalip edupley &cretBjve the
one of the f obonnecting theltwoputplieof&lecddB splitexto Si gnatruemgpdl.i le thetevent bfaa failueec the ireseiber is
| owi ng t wo netweseperate optical fibers. Atthe receiver site, a switched fo theutheqfibertto recaive tha complemen-
nmodul at ed opt Bithale 23 2 giactiomaghpuieal eptical switsh (Phe usewraﬁmwnpnsr@rmvm; thepmplenestary
optical fib- ewsalibiympiobste switeh) cande updfasat it pRianaljing trup sigmlThus, dedgss praduging:3dB
ers toTans MW‘H%B"‘%HM"Q{“Q'H&W thesgignalistabreous| yoplittstr e elimipated ingl+4 lightygve systems
signal , and t naI o the ot her al ong. bot HFAtge exiigalmeduletosn 1 equi r es

t he use of '@r‘?ﬁ’ﬁ’t Ther e o 3d S%|It- dupl i cate

transmtter "° °8'é FQ‘ 'I’“é Ronents ; o | BylefDeg Mgy The
true m)dul dls ggadnr of” each for each flber path or

A van in the, dra
out put i gl S%EP hmqm Fallosd | ber ana&ef?sew%zstg\(mnc&?%fe{mghﬁ\%%sy&
optical si h,,s JeSidhd rld'gggud videPpp! enment 'S cou
ot her opt i Ciadst dpkich sySerhd. eﬁus,l s rodtipgEndr D€r 3dBgg, al.santnﬁ.&u@ia%fwa@a attéHuatiog B
recei ver i Smdpadil loYxiSting RgnBihvé @sﬂéﬁ& SYstens! N connawsrae chaRfRtefislits &t W bilida'shgl® ode
the 3dB splTHus,8é diferse rulings foiiipddded tHedshify EVENt  OfibeRasiatinkibh B thd waPeldrBth &f thebrier
is two separgﬁth&may&dnﬁaheJsb&enﬁsphtéhf&rhﬁergeece| ver fghte, a swtched to the
ot her fi berroiting EfCepdatecsetidué sigiaigvel RRied plobD| € 2 XFig. 3fiustiziel B AdMAGELRAdN of the output
optical swiemd (or tary signal. An inverter congradvwmbdadase®npl enentary
even a | it hi uPRateitbsttast of Wigap/yo. dimob&eyEed 66 0 S eFig. 44lstrateis § lithilim hiobate dirédtiGnal cou-
si gnal . Thu¥i4)(2628) 466X & JHAS201A 224 (FBIBSU)dist t he opplersmkuldtorber from whi ch t he
si gnal i s t®psteanoptishitranssissionayeierahavisg asingied i n  1-+1Fib.iSifluetvates an epficdl system equipped with
utilized. lasertransmitter, a switch which simuitaneously out- wilithium piphate extsrnalrpadplator
modul ators. Cbviously, the use of a single g3dB splitter is nore econoni cal
than the use of the various conponents Brief Description of the Draw ng
for two separate and conplete transmtting and re- - 45 ceiving systens.
However, a main di sadvant age of In the drawi ng: -the use of a 3dB
splitter is that it introduces a loss Fig. 1 is an Illustration of a
typical l'ightwave sys- which is excessive for the loss hudget provided by
tem nost optlcal systens. Thus ~as d| verse rout| ng IS nor - Fig. 2 is an

Y . . . v -




¥ ¥
3 EP 0 372 711 B1 4 Fig. 6 illustrates a
typi cal diverse route-8ptical |engtEP®¥72tTheBtarrier light4is |llustrated
In Fig. 2. It is to system be
noted that Rif& iRisirfEURdybicdn dRérsy rBG Bjticat | C S NéNGh ofthdloarriér lightlid IRibirASASFIG 2. Itis to
di verse roudystedpti cal system that there is bgindiedthat (he fienudtioh bRaraviyi€k SRgsh
regi on enborly i7rilystrdisd o divesa rbutnapticang)stem that there is minimu@ fosf.id teOravéleigthl ragion
1. 55 [err] . entiofiyingtherkvergtloy; andit t hi s wa- Fi g. oBappldxiretely 58 gmi Undortopedeiya bl thisiwe f
t he nmodul atidg. 8 illustfates theeberatigh b thet igulators perss i orlegth, Seglispdrsiands sibryfidantlythighraod att
high hit rates, the maxi num | ength of fi ber high bit atesthemaBimun lensth dDibecisliptedon
by thi M!Mﬂt her than by | oss. The byé&tsphenompnsn mthier than bytiess. The second
attenuation curve is at apprOX| mate Ref er mip{gum iy thejafienuation eusyeigat pppraximately

i || ust rat edReferfiRg 5'811 ‘hf’%' i Ir ent | -3 Purtspily, @%ﬂ”‘é"ﬁﬁm‘s%ﬁ%t"e
in |ightJeR a"f ° r( P“IoWré’i“%“"’P‘P 9°"0 izswa el engt h
regi on. t"?iY xer f Si gn ” & I"s

Current l ? a t?hegfrF u Olg. él%H to IL 1N sﬁot fese 1980?3 setlﬁdt 0
gener at e t g Igduct orbit M‘fp%zd ta trhi3d

tur ned | Itﬁ em:n gnas% Oge |'the ht h tln cKtlenl awltt én't ase:' ;:B %d gir

“off aCCcQ ital 3 aence poﬁn% ibifw Srodd@hing2furning
mul ti pl ex it é&ﬁnshf‘tbaf%d tporti Nt NQnd gl bthra e i @a@essa fo@ ARy trems of

i lustr atvﬁ, thJléiJs aGa8¥¢ B3em B tubling e culBlte! | Ca\Vialdlergh IRHRRINSL Rorhdlf MBS to la
Fig. 1. s@nﬂBﬂéﬁF 108" oPHNackbidiy th 1N dhtdSer | YcHib FeudardlbssCR RACAJsY theildd6r bodrh §

si gnal . Tihembaulated Ptsuk6rthe (Beisicalple@in@afib- a20itok sinfle MedliefidyZ hirk\aaiBéscahTihdlease in
br oadeni ryg optie traisimigion line Cia kustdllg & athglé moder ans 1M bahdwikittowtadh, ih tuiv€ cduded disparsion i -
por t SA hdibbrpfsetranatissiinto avefnote Rtatoduces a f ew hanigabambssion tembsi ch nodul at es a
| aser beam Muthd remate logption, the opticg déta, inddigitall engt h vas arediterpative ledurning thy laper oe andaff
to as' si doral isdbtedtaihyran dptictl osveivayi8 drgficoil- ac c ortelinpdylateche data, Wedigital sighelisan hegtiodu-
Regar dl egmsrteiito arslectric) signdl.(Tbe plectrisel sigaelin i 25 THaledrotgthedightwrvolsmeanasf aneiternalmoe

i s coupl ewnplifiedsetigrel] pad reshaypd. Thereaftes, thagig-c f r e Uit dRpfering torfig. éeﬁﬂsﬂé@“&ﬁt@ﬂ lresr@dse
in er optielisfediadamyitislexen?) wheiedis demuitiplexed| | y o vdich gpesatasintbe CVSmede i qountedyyia a.oqn-

i n turn, aiatdeutany rate sprapopents tprepqyprihe orig- ber) f'@F"“@f‘%ﬁﬁ&ﬂ"%ﬁBﬂ mpgylaior 24, Tha qutput
| ocat i on.inaltributary gt digitg ?‘%Pﬁ?'rﬁhg'g?eé gﬁtems Qptical

opt i cal d%f ?“e"f"ﬁ"%‘? theJpultiplgyin ?‘fi‘f? Rat e '?ft %a % Wﬁ?ﬁ"‘%’"@ff
form a7 TP eainaping egvire . 18 EBGT figarn dﬁft}@Pﬁ?" P Ra APl

o “ngﬁ“%a"sggfwt g eﬂ‘é S i
i t i

nod- arrpl %ﬁ ratJ ble h@f e ahtedés of Uéitﬁ '3 external mod-

Referring, mL |atd? ah%lkﬁv% A)tﬁhd}@:%ntofﬁé YT TN

20 wher e wip .uoss.@lﬁnrm anrammd ca,samy%a %er at esmdrasé 2 BHY SERGHAntsSof BfREPL Rducel; @
a con- i Néryehi dr & fibdrt Trn%ElHn pattl I8 liRIRABPIRNT S T Co)hiRey of thB Risép s rBt InfluBiRed by Hbdu-
fiber, t Gacldis: Systenvidba kndageriod. Plie sgslom 1843 OUL [stion pidBlbmd dinld xhidrérory, thellbger ElinQle lda
Si gnal S. i §merh&iby the péwer i sigidl from thé trdnBe QX t adigied foristabilitl;ahd D) tHeSiseoPavertBinglchod-O
an obﬁ C ahittérCthd sendlidnty ofdiie rdddiveghd kitedossasl t | pl altdtdrgnableetht piase of the fightfrorndtlle laser to
t ransm sgn the fiberlaed in2ik vafidus compoomts steit @ f or rbegtesavediThisiasffeatureigedsential in systems
col | ect i vommpectorgsete.(that |arenpart ofrthe ansmissione qui p-which hatilize phase hiftiiering PSKMedulation
| aser | s RethBispasiansharactasiptics of| optigahfiber also techniques. The disadvantages of using an external
port of tlimisiheieagthefia fihgstransmissien pathalf aightc 09§ nqdulatps apethatith ylatords an additional de-
transmi s<sIOHRe g not "a"EBé'"QH frequensy, thadisear- npdul e sythe Sp and that iberp gee dnsertion 1sgeps
are nor mdq" qupﬂggls Qﬂ%af ittt 'srraX| mﬁ‘ﬁ‘“ 8?"’5’1 ‘é‘a"l“ﬂ“’Pf@d I‘MB’esy%f?f&

at its cHaRaLee \"g{?féqel ‘°t°at e aI o °°"p'e'

i bl of
Pgaa: r! ﬁga . :§ II:L?T m'i?p 8 gf"é‘ief ﬁ gftenu ufnémso ?&gFi eiexlie' us rate a 'E
operat | Ogﬁ: o erﬁa%irmiﬁgtn ve? I%?lal rew he
e e, ﬂ; T
i nfl uencq&eby‘lum Hould acsp%ﬁd wi e 99155 @nc{radélﬁmvs'ehamd mﬁm% n&aﬁn§:

I 'ati on priakdwidi®ordvaghendyVariaRénEHip) posiiblel ASEr  Camnddes, esed 1561606 SptRAN chhtbiife cou-
power of t heypRaiGRBAuElicANng BRperdicARaractefi).  Si (ke SbRl BleaRitle doweamma)aui bRighsae
of an exttes ofalsingi chodeTibbitada furicfive ofthensdve Vi t Y with ah neerdctiondsngid icorreaptfidingd 16 ohe96-€ S
ul ator enabl es the phase of the light fr the laser to in the fiber and in
the various conponents such as be preserved. This lastfeature is essential
In systenms connectors, etc. that are part of the transm ssion which
utilize phase shift keying (PSK) nodul at.ion path. D spersion
characteristics of optical fiber also ‘'techniques. The di sadvant ages of
using an external.-limts the length of a fiber transmi ssion path. |If a
l'ight 45 nodul ator are that the nodulator is an additional de- source



i t

5 EP 0 372 711 Bl 6 pling length. In
this Instance, the codpler is in th&rPosrxrmddei ver and deéodul ator 46 is
switched fromde- crossover state without an application of a voltage to

fective fihdRhgtrtdn i 1RRMAGe, thddRpidtls intthee PO t tnrdeeivbiind GoBYIASr 46 BRwiRedtidmideed
to the crossover stafs ithbi &n Wpﬁﬂ&h@nm Jolihda@sy St €Mebtivéfitfof 4216 gHoll Fied 40.

st r ai ght thé Ip6r0 @8 hrhs teadpfer \WBE Be EWikhgd ORRY VOl t aQAmeajor priBlem with thésybtlam liludtad R P,
swi t ch | asght{tiragh 2tate whersthé proper vbitdgeiissappl | ed ¢ B thabhe prsivitchfase ¢thd D a kwilch 44) e
di r ect i oplied todt@wprt. Eonctiorally, the Yiectivasl cguplef t hie ypichlly of hb orliehsf 1dB eaid thia erorft Brarsplitten d
spli t;t er capherepresentephasarenss-o@r sudicheand,ishas - Ov er 3&has 4 los whishl s mog theg-3dB.J8is lasisnen-

| 0ss Wi gically shighhepasd elpciricalycbBeratdth 2 dpticat e n - ticoedjeds Isyprimarthyi dyi todiyedantithat one-half of
el ect ri cewitchy Light on ar input fibexis couplpd fodheicross | onedthe pewer recsived byither3dB gplitterds seal tadaeh
fact thaeutryhibepwhen there is ip veltage attheisentsh an | efhetwefieesy i s coupled to the
cross t bR gRdiseacunied dathg dippckputputifiber when a5 | 1Pt t or Refemingsta Fig; § therads, '“Eﬁi’ta @ ptryciupre
when t heYalageds ‘WEJWB'P? "ET' °‘E"Ff@' "IPBWP‘FOI of °'t"t?é‘/“19\/9&? ‘f“feb%ft“s" isJ9 Pe ! “°t that;the
coupl ed t oFignd Mysteate epffor e 'se"fn'“ ﬂ

o mﬁ,ﬂ:{;ggeﬁ e b::%ffﬂ% o Egsaa B

1 ust ol g ".” " Qé’?"tﬁ “""iﬁ' g f.tt?p%sa%na wc%Ef P e B

Splltte Sl e atﬁ%éﬁ J Is Iwhlch
324nd th

transm tout u?fﬁ:glr ihﬁ ptfaﬂﬁﬁrﬁrnﬁﬁodfm- It S nmﬂ QII thb ﬁ'lelQH' ﬁ plex8y Qtr thé
singl e pgt whén%e%lﬁéé‘iﬂe%m&a%ﬁﬁﬁpl ®the ON  fiddrad optical “fi ber l nput 52 of
a di r ect higunfahi cotidRhpRf poR @1 b BH&Y D Yhédded, Joher efopiical fbarbuBiR 86 AlcéhnBdtedds arfdpBe
to 15  cuestd bfd tiap/1Vubihe Bledtal chatfolihpub6 andfitfef GatisflisSich AN 60 ald, Sptial MBeress is
fr edieu‘el’lCVort Fasuasy the/lightiffom tlisetabwiinRangy f I OBBnndcie & B @gafate adCkidtinct DAl fiet al
control butgatifivepdZ to dutput fiblesst Light bmfiler 36 S t r atianeinkiianthath 62, Thetivo bitizal b trhrainiy
30 to etraelk directh ints argmiak matchingdloki whith dbs a di gjort paths 80, 62 tadminateiircd2x2 ugtical swifch & r
32, and sdnsithei lightenagytreceirbd. t r ansni ssi on fash- whidhsngpaitstwo eptital dutput faths Bl 62ang an
si gnal s nulifithepingsed enerdy of dutputsiber34 isitder- t he v eleddsisalehntiolport@b.dn namnal dperation.ahent ed
to the minated intathe index matehingdluif, undasiradept- | nput thpesistno slectricsl signg) jomeanirol part 65, spriteh
oc- 20 icgiysafiections qapn gequr. dkspin premion, & thynnect B4fs iniis wss-Sigte sk thatthe ontioal slangls oy
bi nary "% Qtd'sP‘PFédé‘lFéQ:quPE“é| engrgy,isfast apr nput °$'F%@°’§°P&§?§WW“§%§“6?W tE’H“W&l@)ﬂbe"
and, opt PEdmately $i% B rt 31 causes ¥he®1 t°P‘f°F' "P'ﬁé’"l?i’ fibes €2, paps i,
from conn@ff‘%‘ﬁpg the a 8:1“:’:9' ﬁEf'°B'|°§'f| nct ‘P APZ“ "‘fg%to
; SRt pre

out put e th hs r t?ransmg\gé r rs ight

fl ber tra{ffs I-g 'ql ral mpli |edr£lm$A c§ an in usﬁs |ca| r{a nm O%a pear
tts tﬂﬁl Me&e% tu%?t i fs s rt.gﬁi ugh

ener gy r a dire onal ooupler rate X\’h It et The

paths 61y ne%'il tﬁd%m ddﬂté ﬁJtﬁ& ay 0 st&HFfMon opﬁélftbﬁrsrtmhis ifstance,

el ect I'i CabauRRliR am.to iR 1P @aSis- OPET atibePBb, is\hPiad trdddh M 611tb B SR re-

i ndex naielidig kwadne ﬁﬁﬂhé Qgtlcal%hergy t her ecdiver SfollofifetsionGsiits Sdui@iat eRBrical
cont.r ol  madulatéd o coftiith infofinatisrahich @id 1R ErhksO N S40C ABigACKHAR therb i coritid] SRIAGI0A Lokl sigh N
t he \uB4 imfited, s dirb@eds ®3dB pliteet 38. Splictbr 38IAL t hend pért E5aTheDutFit @t SpticeNreBaidE 687 cou-
di scl os e kcisnneFhialfof tHe receipdd optickl eastgytaanopts | 0St plegdirectlypd bredipuf pokteo ofidh gaxtrival or

t hr ough fichlébes ¥ which follovsatitspratté to bdsstiption i mat e blyct®ii§exd br 2xavitth 20eThe output of the opt-
30 61, andaeblitan 88 diekts iegeradiningone-tgiftof thal i bhisal r@River$6 és also coupled dhrough tah iverter
Backgr ouredeivefl optical energieiatan opticalfiher-42 which ough (NQT getl A2dde second input port 74 of switch 70.

t oout put follwsagerondypute todheisametestinatioarfiacy  t o AYeHtRItRert 75 efsetch #idis pasnectsd to demul-
servi ce, filas %ﬁ&f%“‘“%?seﬂ’ffrzl"cza‘fm‘%ai gﬂﬁl 0 conf'l?'%‘P’ ?5‘61"?”6‘5"%‘%#!"10%@ ‘S\iﬁct"@h
and di st Pﬁ% tf ﬁ’t%f&’?vﬂg g} tribu ume |ts ar

or st I’al

form wh "t"s 8“]"’@5&@ ap ' “B‘P; sfgc al 5" ?}'ﬁ’f"tpﬁpg 17? gls '%c%’h;?gag F@f’;@p"ﬁ

oo o A ’tt:’afé.;mgifg S t:.‘:"% B e e

64 mai nt g
generaten& Let' F rtﬂé' 0” 0 te§l=sv€l R\64 to padE the opt-
£ gttt i il b b6 &0 i tanaaymﬁ@(nt Bl Gy

ﬁ

modul at eg,,,,{ch

the opti ge ectddtt@f:&r 4b Gnd (e s.gtam.tfmacm is odul giep a&ﬂnpb:ﬁafwtnésm&amcé%

for tranmhigred as stahdby! USHR, thé SccifehBs BCa t NI OUGKY alsb Bifrated dwitch 7018 pABthe Siadtricardig-
si on al obgaKkinfibeB£2the 3k 2 swifth kB betipAddudd Opt i Gd bn 6 SrPgmentar Rinpi porbifh thidihstance
conversion to its equivalent electrical Fodulated to contain |nfornat|on
which is to be trans- 40 signal when There is no control signal.

control sig- mtted, is directed to a 3dB splitter 38. Splitter 38 di- na
port -65. The output of optical receiver 66 is cou- rects one-half of the
recei'ved optical energy to an opt- pled directly to one input port 69 of
an_electrical or ical fiber 40 .which follows a firstroute to a destination;
electronlc 2x1 or 2x2 smntch 70 The output of the opt- and, splltter 38




[ 4

7 ~ EP 0 372 711 B1 8 input port 77) to

t he out put port 75. safe or survivable networks for optical
signal s can be Th& alternate out§Rf3727HB1 63 of switech864 is cou- used

Wi th any architecture where a fiber splitter nor- pled to a standby nonitor
76 \dputrort TOIG the batput heart 75. mal | y fol | owsaféor seovivatigviebhworksii dpticalisighbld can by .
Thus, Thealtertaiealitaut et $hbwish giatouon opt usedlwith iafearchitsturewiieps 4 fiosplitter nor-

i nveledita standbypmonitoe® which monifotsethd ai | - s afally fellows Foxiennally@®duitediasen i, theoni t or
76 istandhygpicaliong onpptical fibesiAn otpytport 5 jnwentipn eantbpased to pravidafaibsafaomotedtiores . | t
can B8 okstpngey roaniter 78 is ceyplad franidibitaert t 78, fost'ﬁﬁmy transrission linps It camelee boased {0
pr o\FRQRConiplunit7h %”IS‘PUP@E?" 76 HP‘?"GP"’T er ni n A Provide failesate arotactins for pgningl igad regesm dby
opt |“E!’a'll""‘t doy, ‘%’“at%r at or °’3§’ﬁ8"‘3ﬂ“ﬁé?qé‘ G’P H%*’I‘If“ﬁ’géfﬂ‘spﬁi“?'he

=i pme v i i
i Ii@ ety tf?f il ‘fi,aso.,tuse %%@

+1)t fél‘ r
or i 9 n ?Ht’ibrp opﬂéaatanagy ngm;‘énglmrt e SY§ t.ém eua .&EI’& ; mﬁ:ﬁ?
rrentsofwmcﬁ & dedidned 8 Bt SR O HEELIS b PT OVl by

( 1+3rlcté?1r 0 aRE inbdiited BY tidl dieckitdl tsigﬁélbn conpo @&Iﬂ&&s VIhi poFRYof kith QH@J atb b&hrbped

0Pt i eithol MPAR p&HY/54 of Bibctiohk RoupREMbdulator DR USAK optla8Ir8deRératard @r trarsmeis., WhenUsed t O
Si N8l4] ReferiiigQo FiB.®, ifthe @lacttical iNguSéighansl t O OfERh AGHE optitall or SpticA\enBAEIEs usedin His ap- :
t ectthedigitaMiata©R, thep themadinated lfighfD) iwaici hOt ONipitalidnDk Bto beewidedtobdthatcbneongibdsad ed by
t he cohr&pbrds DaHe bit pajtedlin Duwill appranmetts, | iphgtant eng@y vbictoéansba trithel ranbe wisitheex-
equipapepticat Gber 156, If it lspssumpdthiat theloair- di 1 e C tandsifdm ibranpd througihpulisdvivletror anyblher Wi t h
opt irergk of & pptential xh gentrobporttSP sapmagerts ®r s20 \\wavelenpld ibthe eleetfamagnetig) spagtrin ghicl8, | f

- t he ") henthé ecqprrenenftight] (igdiegtediby "B forr m | | gént be teapemitted vianfibeht i cal energy i s

- usedright) rearpssnta p 1" nddheRbeancedf bt ie- [ err],  tThisnnvention eael dpabeoupetl it externahhi ch
pl i (igetedpy O for ask)qus@tma Indfenper- t hat F\Odlé#%fdﬁﬁfésfefsm%kw@%c?y"%‘%hx he

lith d iqnal F, nj et
P;tnr?&?wm ‘”"lna ib%acj{%%%maﬁg@ out; lf,EI;ﬁng orte %mwle%‘%er (4P the
f

Cﬁ.

.ten 0e’s p "I"I'? i ol et '958?“'5 *b? é?m? t|aI

e g T t
oro %III?:. i :?I%renceiﬁ%‘“??zgﬁﬂ?‘o 75 .
can I?: Eratﬂ:ﬁrﬂr gal l% & i glt) of E—WF Ereui des@rﬁ»
I%r 60\ doh&spo 't§thb Ié@tHH Qghapé’tf‘thé‘l SO DbGsdd3S R cover th@&gﬁ&tsﬁﬁé? th estihh

coRtFol ihf5k okt 55 HRE BscBmbiameéntis arried bt ¢ he oper-  nodul ator I's used

m)durlba,tazngmdltgg 'fu%L mdduiall Siaris &bneOon Of the lithium niobate di rect | onal
COU[phidd Vi EHe- norm@q-wsmw%aﬁémdsaw ng’ (IcRifhst echni ques where two lator, the
opt i pamlg0.Sdng tha PeompleméntaX thotiidrhddulai8d | Ssst he | ogical 25 different |aser
wayv esigasl ¢ thansinitted yiathd ajternatd opica trased t O 1Me AN optiaal etvaskgdmprisingta sinfle take® (S0Pt | cal
si gmaissicopathié2 fi ber resent the ones and Zeorgeseratingtoptizalckingoy, al diragfisdabenu- The
out put Tieawo Figeals are hrenswiited simbitaséayslnl on  outpbesmoduldier(54PR@ying adobted prat(E0) gt h i n
: th| ndeth coutes andidusing nopmal hperadioniledrue s t he mmgmdmeosﬂytrmmimml sigriatsda r i cal
. si gregticalspanglig routedvia eptical prdtch B4y trathe whesr e a A irg avieut portdfe) prdthecomplemgntafedid t o i s

| I I lfgf'qaﬁ?%ﬁﬂ’ei‘??“ﬁ’ls 'f-wa'gﬂfdé?? e""’I:'Zet ur ni ng %@%W’P’Gmﬁsq(“"d?wt & afiist e| s

Aignal o the &ans-The 7, é?‘%‘t"P?ﬂ’ﬁ' @%E""Uﬁ?p?&?“’%th nal
" ‘ﬁ' "“’3’&7‘“’"757 h%‘Ieéct ro o t‘I"E slaply fro %S fI"ISé? 'abé?f@" an be
f i b "" E'Z"I’ grl ca Wﬁfm'ﬁﬁ?"t“ﬁté’ 6""{"8 tf’ ®the
roI u l}e om I cond
Or I ect a en s: na r gont ro P IF sn
.. i g lcal
Ie%.m ees 4. Thus, ef‘or ﬁﬁ
t rarlﬁcal 'Qmﬁt&he OVh la\‘.tn)dégd Opt ' C alsth@ H&eﬁ érfa@ ano h 60.
an sviiéhes 640 P30 REJHRINs hnc fite le'ud&y 0 dUl at eGoydel ! ARG irst! and Ts&.%ﬁé; ﬂ%t{sl;n% rI“ a
cirf @b B@hdE tmtvb G@ilchésro%%re such-thafN 2Pt 1 CalertRls\iR Isnﬁémsdsﬁg RAly thedphical ©
I as aie ifveHer id Bofreiedat BadlaPpréphiate time to in- signals on said first transmission network to sdid®"

geneauititfe pidpdraigital Sgarisiiwaydprdéchett i onal Ceigte o fodbives, i 4 dbrEroPhéans (78)

t r anseoutpLEn oSdwiktt 100A21te8 bhyove, if the opP| €r MO Wobdiéd to {fetlivelyantivitg sdid 6pa&H dwith por t
( 59)icatgignal anithetatibrhats fihet apticahpeth 62dside- Ng NOT MEtb pag3NR theCtdtical Sighalsronaaid segohded t O
Si mikdtieavden e gptical aigsahert thexptriat Ber ap- gnal s  t drapprhissianl nebyogiial said Singie wpiell, revi a
opt i tesbatisipdefedtives kandbymertiter 76 willresent f i r St oweppet port (56) and the
conphegentral ufit feeri aperslingi cal receiver 66 where it is converted to an electri-
opt i caflearlygthaineention disclased forerovidingfait port 2( IB)etwork p$ plajmed il claim § semprisighen

out put of the optical receiver is trgns- transm ssion network (60) coupled
to receive the mtted directly through electrical switch 70 to the de-
optical signals fromsaid first port, a second nultiplexer and
de-synchroni zer circuit 74 and to con- transm ssion network (62) coupl ed
to receive the trol unit 78. In the event of a break in optical fiber 60,
45 corrpl errent ary optlcal 5| gnal s from sal d second control unit 70 detects

o o o NI LA PN\ A P NT= =] ==~ N\ 7 o



! s

t7he out put port 75: 7EP 0 STz T EB':'L%&W%N survivabl e rﬂetmﬂdﬂ“ﬂﬂmgmnug H“‘

signals can be The alternate output fiber 63 of switch 64 is cou- used

Wit h ampyt prah)itd e busiuepod8r e a- fi ber spl i tsh@lbrsdnivabigrhebabristor spticdl div@isitanBani t or
76 whi chThemierbates cutputfiber 63 of switetl d4ys dom| | OWS uasd vithiasy dreritbcyurensrded «ribechplitR -,

~ Thus, pleddo st slandliyymaniton T8awhichi gondidrs the opt i owllly bllolyean exibrmakyurioguldtediaset Thus, the

| nventsiapbyeptiaiisignal sreebticabliter. v pulmit fodti | - s afivegsion tandiviussd t8Bovide faksafediviectioni t or
76 i s 88efryandey mapitas @6 is neviplel! to apinhibit ports & f dor lightwdve iansmissionlinesritsarn alse bejuseds . | t
cap_al83en eratrel srit] 8 gandhy monker Foponerne- 78.  Sp pradsfailefeiprotctiondor tepjophandasgen-  t o
provi dig thafjthe sandey optical signal emmthe gllernater nj n o | eralesend ethps pauipmpt user for the txwsrgissinnd by
opt i cdputaip Waﬂdeﬁﬁwe prabsent, Q?P?f&'?%a" elgf-at or , %PM“%P‘H’@‘S by gele YPB’W“‘E!F@EH“PB‘PP'he

trans rﬂ"‘éa%’f' t"@""f"&" "é’f' 78(5‘?’68?1 ve orseng H "“‘t 'g? °E4"1§ quip- f
opti cd® %ﬁgt t "’?/a'?\'}ﬂafechl"’ng "g‘?’i g{elm%'?" “Qﬁ?l‘tch
preve %‘ gy cmfr ,f W e ,f]'egga ekt f{%"‘ s.mb n e
ment fr%gé“i“% s sl ponpr ovi %mreags ﬁ"' aor& ¥ "'E

(1+1) Bhed ik i s o%nre&ﬁnal eaubnum lathr° m?pn eﬂaﬂ
Opt ' C% %ﬁr@fo If'lé @ thé Q@dﬁc@ﬁrﬁ)ﬁt signal is ng Q{pﬁdarbroﬂi@éi |§ﬁ&i |pﬁnsléﬁ-e

si Pl ighe/lighbiata 2Lt ke ot datsAgh B RKslcht 0 opeai.&ft.en ks th bSurfaMé t itlefcofhbasses
tecti %n&%ﬁdstamwnmemumwqu ehron BUROT ONi Coh6tbwErfergy which & be Gh thé Fangdwhithak-ed by
t he elgacépticdf Aber 56.3MEIb assimedCBaMRCctur- | T | NEHdb oM linfrared throuptClitravidiet, Sr #hy Other

equi pperdte ebdpotedtial ioh Paiitrol[poit 59 fafresiints@i ' @€t | vaélbngthhl file @lectiidigietié Sectrulrbwhichwi t h
opt i cah", thenbs@ritencedf Ught"iindicaer byt "Btfors.  \Wharan béueanSriittedRéefaefibe ng to Fig. 8, if
t e elbeigttirenresents aTtiandshegheehce of"light"¢din-m | i ght , Thipinventkin can alepbe wsed, ifsanaiggnali S
used idicateth by "Dafior Dark) eeprésaptsiaclD". I theapdrer r |, roddaiator ik gsadpidisheduleting| digifl sigiills whi ch
pl i catationpf thetlithjum njobate directiorial caupletyepdu-hat i tfreguancirghiftkering ESKrteshpiayed wheretwohe

bi t pat'!tefrtl"ne 9pticef WFT“ {iber putnyinSdsihedogicalut 25 diffarnbipserwrvelenathif aptra@asedio fepr t he
range 9Rp® emAlement o he@pw%%qna'fon fherfibers | £ rpsent tée %‘9%%“46&% 1 dhte digital systepy, fhe

t ends ,;?%@61 W@Hgf@%@'ﬁpgj fﬂéﬂ:tafl%‘a‘\?%l et, ‘15‘?’" ,r‘?’hf, swe uid Gﬁ"yé :%F‘@ﬁt i al
on co s angl,

spect r;ﬁﬂ'l'% Iy Figy 8 as gﬂ""t"[’i' agaAndp, 'Pence otFel ‘f

can bet iy Fraten, ‘H’h %{9"3"‘1"\' ésrca"" ‘f c'm f '%?e of
" ght%ber gpb comasmeglin&l& rﬁg gggntlm O be s recm%e theo ?I snlgnal ‘h %ﬁn

"D fg be s 1 the oper m)dul ator S used for

modul ,{tgg ki a"§|ugga st Ni UM ni obate directional

coupl EathEBUAd the &,ﬁ'. Hﬁé’,\,@%ﬂﬁ 3g FSKT techni ques where two lator, the

opt | CEQIgnéihQﬁﬁ:lsmﬁQd i4 h6 am&&aﬁmﬁﬁmbs the 4, Ofi étbal nedwork coffipfising & 8#dle |ase6£o)

| aser wsstheageis [err] and [err] are used tfr geBratinddplicl A6HGR aQiSNbna

optical wiediwdbighit drdiRankinited similt@ssaily t he Onepleraivdulator{saphaling 4 ddstrofogtidopdou-

syst enan bdth eous sl duritghomidne@ratidnhe Wyt | cal  Si pjedtb simoitaneduglyifranbmibapticabdignals to

al t er ruptical giguallis tonted, Iviaoptiab@vitotoas] © tiear iy t hea firstuptpet port (56) tilidhecompénaantofidaido f

t i roptical re¢eivert G8iwberk it Bicopverted Bianalectd- nent  of optibat signalyiteed sequndoutpuba (5§h atist

of [ er rcgl signal[ Bhe olitpyt of thesopti¢a) neceiverds wahsi n Fi .  Bansmisfiennelworki@d) coupledtgregaiveithe t o

Fi g. witied direqlly thrqughelctrice) switch i to therder " zer 0" ‘otieal sigysls &roml saitf(fiest port,j & second

oper atMu¥iplexqrped dgrsyrichranizes ¢iguiilt andip @ofr i s car r iregmigsion netygrk (62 erepled tatepsigthept i c

ci 1 cuitfol WitZa iy tB%?l’%FBM”(‘,‘éﬂPPB@' ffbf"l?@'r 8 cor P%I?B‘HQE"YPES“"E' Rignajsi fropysaif sagpnd

Si gnaIwEfﬁ’ Y0 dﬁ'?@ﬂ"‘?@ a Nori gi nal P} gIg-GHARACT e%yal%lel%??a'
Sig enent i SCUVF (OP)Ley %Wi%!‘%’é °pt

t |
"tr uenPs TE% B;g Isuged tted v.aa'%”ga@eﬁtsggﬁﬂma s ‘F
t ransr@aﬁf‘fhgglgnal t t% (f}l:‘i‘(; t Qt? CO non'g ths [o) t| alalt ed
on rietwol

35 si t@i'ternateg

net WorgireGHaFTRb brﬁbe?&gxﬁl s?an ©0) M SSyiy JQB% er and pontrol means
for gaReduitut 733f SNRLH 70Hs nBB@4LdVe, if ﬁ'leladt-r ect i onagoupiedn sJ e‘y\%’cwa':tb

t r ans ngs digiei oh in¥lalidrAuEbeSdpYeal path 82 islib £ MOAUl afsGass(onff) thm»iéanggrﬁns%ﬁ@&ai Qécorraort
(59) redtive vitian the bpticdl SigHaFsh th::.admaﬂoag 8O MBl tritieMisdn fkworll 1dQald lsingle opticRlgd t O
Si mul tiesesis bsfectiveaftanaby madpdr 76 will pedegiinal S t 0 adpdet.cal  signal is routed, via
opt i ccthe c@uirdl arit fiodh, opbretingh e 40 a firstoutputport (56) and the corrpl enment of
sai d opt Clearly, heipentimdisdéedfocmeyiding fails convaer Aeelwbrk as daimbe intchalim 1 camprisingsdn
signals to a second output port (58), @ first cal signal. The output of the
optical receiver is trans- transm ssion network (60) coupled to receive
the mtted directly through electrical switch 70 to the de- optical
signals fromsaid first:port, a second multiplexer and de-synchronizer
circuit 74 and to con- transm ssi on network (62) coupled to receive the '
trol unit 78. In the event of a break in optical fiber 60, 45

corrpl errent ary optlcal 5| gnal s from sal d second control unit 70 detects the

o o o NI LA N\ A NI =gl ==~ N\ 7 o

he




4 H

’? el ectrical sw th”ﬁE(P78) 3%2\/7% g&ﬂ:ﬂSHﬂMput term nal 10 Aus mwwmu)“\m

und das Konpl enent der op- (69) coupled to receive the output s¢gral *rém

ti schen oRk@nditctiRo) havky R tFMRbit BrmifdlS 92NJS P Qulgaidd] (%&gg das RBthjidnidht defdpei Ver
a_secondsd) Reupled ke rebdive thd Suffput SIBRA Hrbrh Ot . € NQGRNER SibAR aPBiRénh hitlisH WisgAbsport Nal
(77) colpid Gifigld dptidabresdivéSa §ddbhdMplitderini- S| gnal  f(5ay GbertyRt, bindnPétiten DisbRragéhgsnetz-

anges c hakak () cdupléd to Fhaéivelie dilipet sapel frami d Si NQlwarkagy),idesdo afigaSahbiteEikt, dall eSdigdp- an

i nver t ersaid sigle bptiaal reseivisi through @n\reartesie Ms er St dischén Sigraig@p Glein efsfah) Ausgangspa
ou{put [{TR)tandi@vautplt pert Gakmlly (ZShg@ublelitb 0 enpf iemglingl el elnbm eweitaw Bbertegungsnetz-

Obert r ageralys thetsignal joe eaid Viest input pert. galdl on  saivwerkf (62)sdasisn gogesgheltet jst, dal es dievor k
(62), deelectsical gwiteh being: Foupled fossaid epn®les di e domplementiren optischenh Sigesia yorc dempl ed
to said mmtpeqlectwelwmméhmmtrpeﬁfr@pt i schen z8pitsn Aysgangenert@mpfingbans t o :

sel ecti \Féﬂﬂ“ﬂwtpeﬂmﬁﬂésﬁﬁﬂl}.;gg togrtwhenf r ¥m 2z \gekenezqichmetdy a’h%@por t errpf an t said
first irfpdeonyphmeatsselectiel scieshepidambut port SRRAINZIGeY °P§é rFFoRiAnges {ER) deir ch

- said cortd¥itheans sel ect i veI y act i vat es s%f:gf: :nﬁzf:, emenoptlschenleg:g eriei;

optlschen E fa r f SW t Db

e a gé ;gﬂ bt oo o mps o e

ant ac .c?con ans cou as 'y Jn%: |§b£§ 0 Ubkrt _ron-
er an ﬁth g. ';ﬂ rtragungg zw r ischbd! osed

bet vveen hvmg l;.)4\/%,6&,angekoppgg, Ju,clhlg ¢ ,M 8Pl o1 er aa nur

swi tch al%ﬁ‘t s&B trré?: SmiSSoAemwork@idR! ed to FUn%SteuerelﬁHcﬁ%u&Qfd) Ael3s Gesctlalidinl, € des
ersten (g hluamedd MOar sY@Rd trindRisdé Het- Ol 20 TE ANtk EIOEBIRMA deN SritisdRBn SdNBePEENi&E

net zwer kgorigu dem ei nzi gen opti schen Enpf an-uniiit 8i6 bptisdhch S$ifitieVbesieltdnbbr-

swi- ch when t he optical ger durchll1t, undregingshetzwérs fu éent éikznjenl optischen
transai Yeiebiori@icinied in dih 4, 2 or Siwhereit euer ei rEnip@inged tgcheuiddsen. di € so geschal t et
I st, catsas optmdefnmteommssmmbpﬂecmd:-t ransm ssion net- 20 daB sie selektiv
den opt ireetirehcofiglérawobr aktivi ert, works 2. Netzwerk nach Anspruch 1 mit einem elektri-

um nur di e optischen Signale des zwelten Oehen Schalfer(70)Jersinenensies Eingangte m

i nzgén fopatwesk lge glaitmed i anytpmsedingadlaim| ai med ianschiu@ (G zur Aufnghmes deghiusgrngssi-

Enpf i ngewhersinraaehyafi aid Bretand sespnd tegpanizal swi t cinale WFMH“S%@“ Empfanger; einen zpeiten j -

r ect i onafion@etwprkepompries eptical fiber. 2 SFingangsagsehiubLF7) 2yf Aufpahmecdes A |

nmt einemelektri- schen Schal ter 707" de rgaﬁ@ﬁ%‘ﬁ'sé‘?'%%'?f‘hﬂ?

Lvoft Atk a sl ¢l aim men ‘“"e'?fﬁ s93(igaparf ey o

net vork T w;ﬁﬁ r gﬁg&» e ss;%g? i
1

}’?g‘é?p I id smglelaser’ e ca ene H;gn(eg@y gnrsigm ) der %ﬁﬁt o Fder

gangssi gj

lektiv del

up?éa i L.g.%ﬁ

any preca e@trmﬂreofdatalgggm henter (72)588% ga.fg mea&%w

wher ei n o?tﬁ' id%b& aser Is coupled to opediefintidhtung ldntoptischiSchalter selek-

nor mal erwei se (75) so geschaltet let its CWRRfre Sal d directional coupler

modul gt ok netwsiR Bs @lind@n SiyJrstbdiy @St @1 Ei ngangsport auf- is coupled to

TOefl] at ewtelem saip tiretinal CoLpleBiodliaOB all- Ni M3, Ntk Mer Apalt 2 mteiver SGivhed-t er

mt der taiam diolstedirectiohahcmpler nvddatarai d cont r-ol chpngsdinrictiturgqTe), di zwiscldn den opti-

.St euerel nrichtung verbunden ist, unrsel ekt iseheiéohatgrand deStbueshuigitey gelagt

coupl @d A oetwerk @8 elgimed irebrycrireceding daimgangaporist, und se gesehaltat iskidafysindje Btevereina u f :

den cal wietpinzsaid outputsigeah pisaldsingle prtidait a+% o0 berichturd dapandindert; vien ertischBl wngedegs por t

‘unz us c hadeeedver is goupied taqoggh@n invertep(7@) dnlser e aralektrischen Schalter zu aktivieren, wenn das op-

St euer euwneneﬁea 'ayitph eqnﬂwérfomal ter sdisehe-Signal,aufdem zweitep Obsriragungsat wor k

as cl ai ol spigory %%‘1‘ IS 40 whernefzHerksinen Fahlerirzwelipndibertragunoss

nodul at dYonjnetyorkfd “Q'Rlé?t %%ach Anspr uc'}? z!“"l'ﬁ"f“@ﬁ' ner Cberwa- thium

ni obate directi onaI coupl er nodul at or % & i,nric 9

zwl sct}Egmga 0 QBLd - Schen Schalter und di & lﬁé gclﬁam% aeé&aé%%s A

net wor k o charned in any’ preceding claim it Tfe S
nS3ké out put SI gna of said si ngI e optical

daM sise <9dt.§ch§§ RéiSle

45 richggng g} 54 ;Ef:%ﬁw el S&Nes, Wa%&mm%r vdrivordeRbhabrkh-

t hr ough mﬂom{afm;a 721549nlm Qingi{ I | SChersprettdbel G dadlersts bid\thSiwale OpsR NN
das op- sbiRMok W] dePbé Getichahid ibtCHanl & conflgura@d:gsﬁtznaﬁfae.neo&isaﬁhese&ﬂaal auf
dem ‘Zei diduhzéiigedptische \SR@ale af ldingn Sited Opt i calsedi gnal s on sai d second

transnm s- netzwerkel nen Fehl eri m zweit en Obertragungs- sion network to

said single optical receiver. - net 2werk anzeit. 50 4. Netzwerk nach
Anspruch 1, 2 oder 3 be! dem der Patentanspruche

optische Schal ter. oi nen 2x2-Ri cht koppl erschal - ter unfalt. 1. Optisches -
Net zwerk mit einem ei nzigen Laser (50) zur Erzeugung optlscher Energle :
einem  5s 5. Netzwerk nach ei nem der vorhergehenden An-

Rlchtkoppler Nbdulator (54) n1t elnen1 sprflche beI den1das

o o, o o M. ~ N\ I o - Y 2 o o



L ] T TTT——

* C L M S * 6. Netzwerk nach ei nem der vorhergﬂ'ﬂmmﬂimﬂ
ment coupl e pour rdéevoir |e sigRRR3aAM1Bédit pre- sprid ch m’”"l
ei nzi ge Laserso geschaltet mer port d entr6e, |edit cormmutat tu :

el ecte.i Netewdr hach @b Qér vorhergbtieRd®h AKONT | NUI efbitchiRR p@NeB@vow le signﬁts@'rgdlt pl 6
audi t nepriohe,d6l der BFBIRASe LRGS0 geéch@BE ar t - ar bpiet Sdrt a'dhibe, Bl Mﬂaﬁhﬂla&%l ator
SO conmytdas ef Gl shivkd koptididtlicleh QYW Be- de SOrt k@ntdahid a@@%p@I deCéomimahde or

di e opt trisbdae afbaieat, gér®Rictikoppler-Hodufatoess er por t cdnndr séiectivnr@itiie fetide o dodir t

(o} en- dgeschalteldst, dad dudie eptischa Edergle vonSt eier popremidesort d'entrée autiit deaxiéheopoet dleadi t
nojen ddent bassamdduliert undoden cStdRerpiit esppl er - Motiés quant Isdimayeredecdotmansie laetionisi gnal
asl ect i Richtkopplet-Motiulatorsoinreieidaischen Signet | que.  asdiastivement ladibeomdwiateueaptiques r ahl

auf zunpaufpimpt, dag dee Lasarstrahl gufrumodyliet | 3. R6seau

sol on | eendeRRteNdieselti on 2, conprenant un &ORésea“s%Mewa&@#tW@"{"m?

i nter osb entre | ed t 7. Net Zver k nadh el nBpyedcde PRI 78k fdamross, entrp. ledi

conmuf 'QEE%@ ﬁgk M odalé éﬁ de comm§mm ﬁ%@’;@?“"ﬁg’?\dgg“man'
R cht ko ) upl 6 po M an-
Lithiu b%pp‘é‘ﬂla%'ﬁtul at or IOst P 92 da°t°""° H}% Rjaue jt le

comi el sew P 24 ero.sh e o eC§"’" s ?ﬁs@% [l ikl ©
ZWer e‘edl E@ % gnden An- ut dud?tlﬁreu ﬂg nsgg_eau de
t ransmi Pon Msdredem das gan955| gna es - un

def aut fiﬁtﬁ'd ﬁgé% ﬁéwfoeﬁml&e tdcfi@NSN s- gen optischen Enpf angers CQoer

ei nen | B¥faitdr&b konfigurier® IsPBalsér @dnﬂbﬁ- dann gekedaiedelon W rbvindicddin, 2163, @ik lesche

Schal t egeheR slghdld aull dbrh Qwditeh BbertragndsOr AU dig@i ak icommdlatelRROPRAY cOMprerd b2
revendi aakvedtizuh opiischin EdpafdPdurdh@at. SChen Si ginhutatebid coldpisar amuftzeszﬂque

d}ertragungs- 20 quel ledit conmutateur optique conprend un netzwerk zum

opti schen Enpfanger durchliaSt. . . C ONSTU Rédeeuwl Seloh 'OneLqubieanqueddes @dvbndica? X 2
-opt i gRevendicationseau sol on || une quel conque tans prégédentes, cans léduelachatun adsditan s
tions predcdentes, dans | equol chacuresdesdpremief Bt deuxidgmeprésaminede @ansolission hne

r 6s ealix Réssav eptiguecorprénant un laser@iiqva(P0bpt i que emppanénmﬂbremtlduaser uni queL(5Q
cnpr end PeHrgénbietyledéngraigoplintie. upmodulale8n6r er de | ' 6ner.gi e optique, un nodul at eur
3 coupl éeeugleyrdisactif(54) ayantup paside commadr t de ®oRfseA sel PupRsanelaonqus, ges revendieae

queI con g,@%@gplq Wéﬁﬂ?’@ﬁm gaulanément oupl e pHANE PEEFATARPR-daNE leaug| 'Fﬂhtl'ﬁs&'r\’ﬂ'ﬁ'iﬂnt

i ons pPELER Q’e g ppgtde portin ¢ 3Paser ot 59 l?é%fé%"“@ﬂ" é‘ﬂ!’)?" ‘s a un
prem er (?98‘?‘ ?%%} ; Hauesfipl 6 poufes: %
(56) et D& de o)aé 'E'%’:'é' aux opti § lqu lﬂgi opl|q d| t
p‘ggg[ at ?efsaﬁa&O‘@gTusg mﬁiaﬂ P‘§ jgpe 00" oo bl gl o ool e (5o
oupl 6 E&F dir les %gt a nééé@'n%ﬁ@gs i“ auﬂagér e les

3' gnauxcamanﬂh&a&s%e\mm d

dudi tcoumbﬁmeemm%apw uaumour pOft Réd4By SRR FielciRGPlbs vendica-
transm gad @6) pofrednveriifles sighadidptiduedi@- Si gnal ﬁ&:esk&aaeue deRbqLaadit Abdulatedes

coupl | cidlsighds Sléétiidued, B comnllBRWopO Pl UES coupleur direcHRBIUA MSdulatdiPEioliRdur &UIT
12dit f SqueERRtbupl@ARdis pRMBPSLBSRBMEIS ©S DI OV fdaish nidbdl de lithukxi €ME pOrt, et
CARACT EBbetiic dédrsissiancpodhib passerporimglee uni - 7. R6seau sel on | une quel conque
des r evewnatiqgeles gomux &Eyuep euriledit premier t i r | &aRésegmsalon l'omt qugloegue dos revbadizas

pr 6cede riseay dedensmission awdit récepieur pplidud at eur A liens précederitepdansdequbldadit signglde sor- Un
comut ateigye, &0 moyey de @ nde (78)HouRiCt 46 est tiedudittodepter aptigue yniqueepticoupié pei -
tique (B agtigner elastivement lodibpammuigieunt deuxi Biptprmédiaire duncinyersewn(72)i uignenentie

| i t hi unPPUGHRENr NePasspraye laf derpuorligyel ne pas 9wand fedit pemmpsdateve pptiayn /st pastigusd gnaux
opt i queéuféﬁFd?‘%'ﬁﬁ"?’ (4 trpnsmigsionauglib 5y 5ol oROY NPASSE, e lesdl %ﬁl&e@we\ﬁ%du ca-
r 6seau Géée‘l"r“é?fg'ﬂ‘fe 'd?n audi t r6cept eur opt I;% geuxiemq 1ésagu do,iansmigsionqudit réy o g

I equcej;_ dit signal 50{- uni gue foP@e ¥8Pando (78) couple 45
tie dudi mmu§ L qug nepr%!\'g?: est coupl 6 par pour- actionner

s6l ectiy, Eﬁi‘i Wirlest | 1 nternbdiaire d un inverseur (72)

uni que Md@&kle‘}l-b@erﬂﬂ‘dﬂdu'}&e dtiqu eguo | es signaux optiques quand |edit
comut ngﬂwe URB EdcBHAB bétAd o dnfbl (79 kbl é§ur55l edit deuxiene reseau de transm ssion

audi t papygwqame%ﬁgessaggq,,gvm &t Si gnaux optiques sur recepteur optique
uni que récepteu.-opt.queumquepa.-wmmédia.rea@dlt deuxi ene reseau de transm ssion audit

r6- CO inverseuE @)} etuili padidleisertie(7s)nbeidie- 2. R6seau selon | a revendication |
conpr enant un conmut at eur el ectrique (70) ayant une preniere borne d' entree
(69) coupl 6e pour recevoir le si- gnal de sortie provenant dudit r6cepteur
optique uni que, une seconds borne d' entr6e (77) coupl 6e 5s pour recevoir

| s signal de sortie provenant dudit recepteur optique .unique par
|"intermdiaire d un inverseur (72), et un port de sortie (75) nornmale- 7



