1 - ' EP 0 323 000 B1 2 ,, Description
by nodul ating light at different channel frequencies. An optical
configuration for IAterconnectingERYAAMBPL Technical Feld
of termnals is disclosed in U S. patent 4,457,581 is- sued to D.C. Johnson
et ,;alx.DemlP\!iahy 3, 1984 and com The presetmtnoduhtnamllghtntduffeu’eattcmmlmmnmsticaI
back« prises hybrid transm ssi on- r éinloptizaliconfigeration focintersbrpalingd reatweork
ar chi Lmﬁiﬂlﬂe_'ﬁnd more particularly, an oftemeiegs is disosedin U.S, patent 48678t Ised by
thei r transm ssgon ports backpl ane conpr i ¥etie BC. Jabpgoq et ah Arituly-B5 1984 andem; cal
with th "PB??ﬁ"H&Y%“%é?' %?P&Eﬁ' ‘t o & hé*"feéf'tvetdt traggm 'ammﬂ?ét'ﬂ"smr °°"P'°fs
taggf ![ :25 plarB g SV\?I assive op| | | t Jf 5$ ig}frcqr'lﬁ rtﬁ'e{’:'t:d to t ereﬂectlon
4,417 %‘g’ "°"‘s dg l}}f @gma% et 4 ”ﬁ?@{ﬁz\[;!ngﬁ "’b dgon, Y Sopatent

es

descrl S et al. on ovem-

? process| ®hg system hay; deQéRbe aiﬁ%g%%%ﬁ '@%g%ﬁgﬁs by
&

i ng aD%g@_{tﬁhbﬁ% Mior &t at i ons grouped Into §l¥r§
two o CHalmets wi th each The nunbergng teR:QﬁmHLﬁ{ &Jlﬁh&%ﬂzh&ﬁ: B8 with bach

SOCi ety The AttARPEH corhpLers SHindGséd i badletyCOUD! ShanndiNRAiRing GToRF BAUPRES Thede references
cont i RUGkudusE eRpEN6ihg)8s MorePRosTe BRGIHI € aC CHrd dilirected idhol-lo-pdint1Hg ldRndeQind Io-

POi Nt cbpufed bxpbrtibeddhd thl cosPd @emuied hare- GO Nudl féa dPtidactiblet TebwoRBOAS dphical el conf
CONpuivede daeined: Thisldxpansian inalieame ofzbinmd! f i betinuesed buanddschndlsyy Ofhbicedh the idésiyn of ON-
war e dsdlthendétice afidhome bagsiaceptrgdized computre uSe tidse metwpri$, -and imoreLand niote tiagled lvithin

t echnet respyrcesfand hasicreated A need for inpsaverdin-of  er ghedsanetwaksafeiterconpevted heingptivalfiber,
decentareepiests @nd patperkiog betwaen somputeigoink s,  artte Riehiem of handwidth imitatidresiuefotthe alecer

r esourediion inthis desentralzatinetie spepdsatwhichy iz rteispkhackplqnes withia gech pedeyi} tiegorpg ven

i nt*e# 8‘(‘5?&‘!@&%?1"‘6 §"‘ "‘6‘ “?a@att"“ Pt"Be‘i"‘” ter c dPAevidentaTlg prics ark apRepT P Rspvidraave!

co 0'8 ""é ZP'HI:V “(ﬁ’ ' '" hiwi dt h ﬂ"gﬁ?aw Uﬁ%’\é%‘%?ré;%te gy ?ﬂés&lgﬂ;
addl ti the s '
tec )(/Qo §$’v de ers ee wdélgco F{E: :gm i opy:g &tﬁ?’téiage\% prove-

com‘ru 6 pe,Sng_ " 4E éﬁ%':rﬁ Eﬁ%w de
novel r te%nmena'n t%o QKQe@II'Ié&yI Ha% ra?ased ‘?gg- 218 1 EEE Stév%nag a8 B Clﬂ'

i mpr ovemmatosrespe deli ® tHE SdnthAd Bibediyfa! - CT &R ﬂﬁMﬂF-%@ﬂa\tMﬂwﬁﬁém&ﬂﬁ&Q “and
backplesassion an@gzeﬂfahim&v\ﬁ lcbrputeria! er AR SMHE Qifiscibdds bAkEa Poﬁéhgﬁ]thgtlegidﬁ(bh&pl ogy
t 0 pr griidig avinberdf nétwokigg eysteria A@Ghg Rkt \Wag ksoptiJahEthHHné O WhiBt 64cR |u8dh &taklehs canot
kept @&l high sfeedsBdwaves a pisblenithey Beém-Speed rdamg fo theWackplahé & BishBledy frhedidt dand

25 memérsong high $peedsejiaing systemb isktreir b KS. ey whichaneduser, calrirédéive & OXTBUATGHStion.

Wi t hi Hatiomersmemal toninwrdnode, data rates due to their tThe hackplaret dngpiops délay lines2 the nhi@ber 28,

6t h NeleetridathackpRae®, Elgctricaldackpigiee cumttiyor ki ngvhick istealedtatby alstetiorathat needs to tengaic
1218- yseddo intgemnectthe rpritgmodulgB within R, BY L slata ty anathersthtion; That isptbetigimitting stae
demana“"E’Hﬂ%M" it thp data handyidth thypygh thej br e- don mosqemmmenumcwe@mmumﬂo thersiot: -
expan §‘I"'g a E Bardwidihiliitatiopsof placté-onput eposiips ef thpjntendadspeplying statjog dtheyessivone
appr oS4 ‘t‘i ; bfs‘t e [gereasg | ‘P?J\/"tyftl n a ’Fﬂﬁ‘ﬁS‘é‘t is 3 'Q'?EQW Mhifjnessiat thapghe
haV| n ! 9 éﬂ“ °&'t ‘tﬁhs‘%ﬂ’yk@t’l veI y

b--t ane[lg: &t | ,ca.
i a&;ﬁ it o e f:z) *S?"‘ﬁ R

i m ploing‘RiHeP sge né!ﬁ&l&s i‘rfﬁ&né Slfeﬁiatée H n or mation 0” on
| Nt er Bgproatiies | th ldbsighing Cand tBhsRrubting highstUe tO t ﬁ]cﬁabﬂﬂarﬂ% n@%fﬁm Y asdel ay
| i nes siied@ batuprans foetwiehieg:wsieﬁaks ha&k-pl Q81© Compex3foin the'stind bt thi ISt iresGHbdefi N1t | Y
whi chtives sel ected by a station that needsngsmtibr ©daiElidte 4'deisy ah@addthedefey R1ECT
t he ci r cEibér oprizdechefogyhés peneteated thifiongdat a tthe systérh b6tk sGiaPdo thud the ldeaiver cansah e
t r ans ristande cgmmdnivations wiatkatisis mpointtopoihti N t  tpleaheckpdtem tzakpiink blislat the Wppropiateiti.
tion bbrsoisgen medie hradyhdschegrt implaentatsioondi nghé priok iredash bt addkbss atel prblend dssoci-The
bandwPyi¢e [highert srepd reompiiniestienst bét weenpO¢d t iated with andcaused tby theaxde ofcteeirival bark-
st at i Befles infocglipmaneiwerky. U.3 Rptel 48R488Nes r elangsiwithin thenpdes of amstvesise i n t hei r
sys- 'spyed o HA [Shyiterley ops Margh @4 1987 dere Kkt h t i The peablem remaining in the prics art jscte Broi t i Cs
at h| | ?s ‘H"a’t"ﬁ's'i‘ht't@s °%tﬁcf°'[“ﬁlé’?"fat"§h’$°&e rvise @ihigh ppagd Backplane fos nteonrsptingain

cI ock rl; yin tror?H les withinthe,pqdes,of a Retworkor withipa nd
T’ twe b oM £ mf‘ pilir compy rsgaag-s 178} rogie gk E?S'é‘ed

svm tc w°'ks t HE ofules,

| nCO”bﬂﬂméu ﬁ’;;f "g{s wi | 1408, 'gg} ﬁ e{%{;‘i’t g'ﬂfepé'd't 0
results 1nt correct SI na ﬂl ng on top o‘? ?'h 2 provr d| ng hi gher
speed net wor ks ! Fi ndi ng aI ternate sid@nal. appr oaches to designing and
constructing hi gher Such a backplane is not only inefficient, but
al so speed backpl anes for switching systens is inpera- 45 conplex from
the standpoint that it requires a receiv- tive.

ing station to calculate a delay and add the delay to Fi ber optic

t echnol ogy has penetrated the Iong the system cI ock s| gnal so that the



3t EP 0 323 000 B1 4 The foregoing
probl’em I n the pri or art has been nector 14, on an associ ated
correspondi ngly num3 solved in acEBOPB3RBWBH t h an embodidment of t he pres-
bered nodul e 11, when that rodule is present. Each..ent invention which
rel ates trpe Bﬁgﬂh’gtprdb&h i he Ipfidr af Basbeen  Of thﬁ:thmQﬁSdntﬂsﬁJcmdbfcbrfebﬁwdingly hlens
[ er Rg( SAVEPIn acerdarice Withah anibdindht ofthepmst Chi NQ bargdrh@inle A1, whemthatin@tyle ispreseat: Eacks a
pl ural et ipvenfionayblch miates foiatveptisyl baskpddne arpt | cal ofthdid possible multifibet Hbbors P24+ 12atompris-
backpl @mumfgmvpms systemiovesmaviter, wemssi ve  e$a plumlity efioptichidibers,i spthmntical¥iblgedf
used fuorhepptbpia lnegoreprisgsattivendpeasivene it s multifiker riphon \12cheing yeedden propagation A -
separ atnticah someasen ‘# Hfab provide epticalj inferean- bet we sepamis aptivel [nfopation tignakhatwegn switch

pl ur al wects betweep L plyrelity of Nipiseul modulegagse- 13 éﬁﬁ‘dﬁﬂﬁésﬁi’é‘%‘é‘?‘%ﬁ"@w W‘WT’“‘

bel ng ‘F"ﬂ?%‘?"@ ‘E" bﬂﬂ‘ %d"% 'Eﬂ‘F"’t"Ffé’ opt | c31“’°t5’ rticul %rl Y,
ed to BaeR ‘f{? 0?@ ?:g" i‘? ;
Ot i ca<f'uds °&'&a' cpplep °5° 8?"?ed’°f ol nponad.J 2 oraly

ti | od-
sl T e
t d
the N i erin 5 M‘@E?of étaﬁ”a 'Ogepaé éﬂ‘:g.l t it eﬁ;@% to a

pl ural élﬁn\él O be frﬁﬁﬁkt&?orﬁﬂ& 5&%@ | A f t'h@e'\lrsm@ptlcam&ﬁﬂéx@% 11 Pi6.1NRA Rkve an exem-
Separ agRREporS orlthe R Bitied cit@spoh @iy t6ME NECt € diatyQaciuBiebhidRakeibadifent S tedofiventional
at | eassandiype oBrilormaxion Eifilde épfitane@hindche 0Pt icsrd moliifd Panfe tdmntnhpusdd @ bomuRbr | N
t he baedaptheiinputfside ofacsolespynding cduplenid thé Nt | 0and degrizailytidereonBaet tirmilomrds SHowever,

Ci r cui $witetdar(dimoautpul sidefof e catipler isomjcadly t 0O bén dccadanoe Withatble prasehtigveliting il choudt.

Al | of canhested tolal of the@weiveports trethddbinedutes 10201 n cariir mbdules il 118w .aze intercennentad opticallys m t
por t s , enmesreeding terthaliyresf ipformatiensianali Ady t o t Mmather thamelgotrigaliyual physi cal

enbat dhianellycthe awitglingdes # meRDs fos ayahreny pe of | i BYSr A blegk diggrgminpergpastivgptanen| | y
connec'E“f'g aloh thg Nreiset ofilest r ame cormmonl y  us @BPlEy magdulp 1h’dﬁ1‘ff’?%d’"€’6’“t"??é“’? Abut

side of a corres ondi ng coupler in the afgMy

gem F%s(,at"f“f"é'%?'f’ ?!‘8 H%"Ef?'a“
ci rcui B We\PEawings \\i t ch and t heZou '{a" &b'B?k? 8‘3‘8 % logic
optical | %/:. i th.the resen ?"F i éazﬂ?'ed
to al| ‘mm .ba% e e A f:%f,,:gs 2
are Inter Iy corrtespond ng’, ﬁan%;n 52 gg
Si gnal . Asrars “gﬁﬁagkpﬁﬂae S G- f.ﬂ.tq, N osda mmetpa}s i
means f oneSy&hmih Boptical babkprane of G diy@4, R dpﬁca%oﬁri%@lﬁ& by\tRe MlitifBr ok
i zing al |Fl@f3.|st cR\UisdrdntiH b&rspﬁ@cﬁb‘hl rat- nector 14, to a sep Pt rébEdigne®ePubRribkdaz,. S
shown, wWhhegréat | Wit ShdwrGIDIRDEtERS 3 Malldnkl b8, ReFRGEY I mdtfibediBEona2,

backpl aneadipiasfof EBSEri pti on of tHe Drawi Ngich terminates at the othedend b dwéh BCTEhe
| ogi ¢ bl ¢k 43la biddadibgodnain perspettive fllast@t-| 0@ C tlahspritiporsl23}-23, plodivetwatunationspy) teéyng a
pl ural i t yngah altérrtatiemesmbodie forh switch shown npl i f iceguigntydonabrtitpassoriated qbeetrisgd signalsii t
ports [ erinthe eptipdl backplane pf FIE. 1ikandecei ve port secpived flomt addresaing andiorcpaténtiond mecha-
backpl an&lG-# -%@;Umkdiam@ inwerspectijecofaN-a ¢ i ministy 420ntp opiisal signefs,cand ¢3) they eahsmit
addr essi iyNesive pauplerent i nventi on; these optical signais forming a fgnggniegion in paral-
conut ion mechani sm 22 Each of the tPanée'thPI“@thi"%s%B“B‘F%Ra'féﬁe ¥ a3t
per speBetailed - mt ports [err]’“ 815 r’? i" °‘T?Dd-
ul e sho the %E'P'fff c | ane of FI 2:; Kd°t ?{f:g" oft
Connecke%d nt ckpg e 101?1%‘ 3 § é ﬁr f’lﬁ é%

aice f’ ! nfo e Bt cohol L % .%ra} g
I N greghsy 10%5 Qs\ﬂ% lOll) dlot N€ Oy Gddbis in o4l sighal he electrical sig-
res peCBérMﬂnhércoﬁn@ctﬁH hbrefoloflfp rto 4 dl er r] hae K’th?dl@v@;fortg b@-zﬂ-are then sent to ad-
whi ch ineduds NALAS wich taleto HeREocR vﬁﬁ SWi t GRbsshngy and/br@ortdrition iechanis 2B R then
di agr apackgland S0SEUR GlirpokSs bil dxpigratic hereidd  t I BB tHem®4r disdcRitel Lisepéidi 82 t WO
funct i emesit wiilbe cofsmiyred thet adiill cainpliriertaf N V € 502 mh O dThéwpérétion oftinsnyi por b5 B BIMIEY to that
concur medddsyl1cUIRaer predehicardsastiattiadth el ect rof recdive portrea) is thiattinting@ord s re@ivbs an
backpl bavkplank 16; b@jt stiouldamanderstood that alesseC ei v e @pticaldimingoitna (ESNiyoraardgntical fiber 39,
cont en® ameunteof madules| 1Gcoulld besasgocisted Wth di agr amawungrbﬁow'ectm onticab fiming $ignal (IB$m 22
i nt o opackriene 18 depending onAlecpresent neddafithe r ans il Myltéfibey Hbban; 1geand ennparie that optical tim-
these BplemeBicippes afpb'rﬂ'ﬁvg?g" exeniplary s nfos s iNgpions| (Fakintp 2n slertricaldimingsiopal Gi9.)
thei r PriEthes :?ng rgﬁﬁal‘"‘t‘? pagh r"E"t‘['%ﬁ’r | n Uiabis dfen slgctrigally-distrihuted to the associated

[tif %lg?ct ec! d iagwp)te Iarygep— r it %2 ?ﬂ'ﬂ\?
of t hevpPaHl LR o shov\g &9519»%?%%%98?3&8‘ o 3gpalfiek o

pre- receive the optical signals formdng a transm ssion In ferred

enmbodi ment of an*optical backplane 10 in ac- parallel fromtheir

preassi gned optital fibers [err] cordance with the present invention.
Optical back- 45 and concurrently convert these received parallel opt-
pl ane 10 conprises a switch 13 which functions to Ical signals into

el ectrical signals The electrlcal sig- permt interconnection thereto of

o o r

Z 2



i ‘. }

5° - ' EP Q 323 000 Bl 6 is generated in
switch 13 and distributed concurrently 25. For exanple, as shown in FIG 2
by the dashed to eash of the N noERb&2308dBt 11 N to syncthroni ze the l'ine
19, the contention circuit of mechanism 22 can be nodules [err] and insure

that  QackrdiRHwhon'ts ahtfistrivtled &nburfsftly! Y ' ”%%P%ﬁﬁlkeéﬂ shdndh FIGO3 BEthe dashed
COMNE R dabilof te'N métiuled 11,/ 15 byBBridoni2dkHeC N | S 11Hé folthélcon@itioh Blculfict MedhamisRziEcan be Ui t S
of bagmsiliedNf-140andindure i Jabmﬂodur‘ehﬂhésunct | QRtribaly infofoorHectéd th alDdthér BehtentishEr-
modul @Siming signal which Is within several naflosecohdd€  U'S €Tculkd of Batkglland 60. insadditidn, theusatidetityoD be
a | i mofhlof thélother s.Circuit 26 ls el ect rtheambr circult 261 eat intetidddao e limdtation or par t
of the pUseciraiit 26 is wlectticallyronridsted tooption-Ui t 2 Gpait of tisi presknt insdntiord Usee siciiit RS issairaphor
cont erataddmsslmcahqmlosmn‘ﬂorbmetaanlsm 22 hyapr es e merasentative fof & sounerand destidativs Jorithmt i on
f or t lpierality of Kirdckiye lires RBir28¢ e plusality ofi s [ er re]ecweﬁ;s lsitq ang frorp backplane 3¢ andiceyid

si gnakrensin lipesc27}-2arprser liming: Algnal ead9d coulrepide oA or exterpabie nodyle 11;. Hsep cirpuit

ti mi ngTSsk Yerhpnigng 22ds tggvsparqnétgpgﬁgel 8 oI e%@t‘@\"ﬁé?’f‘ﬁ%&%ﬁ@ 'f‘ d@?e?m"ﬂqer cul t

[ err] whenusereira 9'2 'ch""l!grd&ﬁé"ﬁQ 'a’teo useran "rpe “t"°'
fy e

i1Q ia the ece! é%% ""' ol wh {"“‘2 “1“ 12
Corm oo @?%ﬁ %‘%‘i 29; e g} 3;/1* ngmeamgfzeve
l i nes Teﬂ’?

ns b plane user b ck 2, a d Q

11 UStcrcu rﬁ% F r‘t ;r' rclﬁltt 1-1 N &ﬁé i &ﬁ ﬁc:ﬁ'
great &f E iﬁﬁn-as Corgﬁél' cQQIgﬁalJf?Uﬂ'n &0y SendihGihSddie U Bbir-
ci rCU'an ofule> 1) 'aﬂ'ﬂve bé3s backWM t Ch I.ﬁwa defekmirel perfdd ofRikRIERA MéN fortwalll ng
gener alahd4v. D\ﬁs:{ the BéHEAontcRoult AR&Harism. NI OUGHy théke K phraileCopiida dighali tolah Giithe Nirod-
b| 0Ck 23 deterfiids thatlisuiioadié 11/is @fiowkd WlNate f izl ErulaANPAR Eahdtteditietsts. EAdh obthe Nmmilti t er
_ / @cdeBy to]batkpaneC ) iR titcOIN26thercssinds | er ] fibBidohiesators3 4- Bly campadaixitinihe sét of K

r ecei \sieBtgicak dgta ignald in Iparifedi oves thedtananit t he Saptichl flprsrATd3fc@nd the st otlic brticetifibers
al | el liogster €27k toshedyadkblanefimerfaceipgic biagk2li ng nOIBeBEx from akkerresponsting yvivltifiber rikbondehu | e
11, i of abduipvidd Theoaddressing irgyii okmechariisny a prt2dtsrcne afiNwsts b islefnatrecsive pptieal ﬂaﬂ%i
then f28r(fJawhin trshemittingl @ssociiftesrihe llectdcaht ent i 4mdbiand erieof K setaef intasnel isansmit optieal
t hese datasignal witlep destinationysecgingyi26on oep a| | ibersidBrfinrrerirectively. dlba sef ofikypeticat
i ts nowmere motulpsyT1seesiated with backpiane 1°2o uere 371132y parries opfcal Nigngs ffﬂ'ﬁrﬂéﬁaﬂa ach
of hé"Nzhﬁ'ﬁ‘lm’ﬁ'é!E%'é@%‘tif'? et £5 d@%ﬁ:&}gf"ﬁ - Thido ?"f‘lt H‘g sstofl i ber

tg 3% Swi

&g e e B
Cg_::]glelc T"" I%I‘!Jéﬂg % v%sh ase %

f' bergf:g:,; ﬁﬂ ”t er 1 fR K:P j%?; %3 oy anf:hil;tpm a
corresjp ,gd g%@ v i; j n SR%ﬁIeE'lgubers
bbo

circui |$ Sr ’i‘,-s%mln ul fﬁ:EF @ne 0 H,-%ﬁ}iﬁmﬂéﬁblaﬂi’b%nﬁ@. SiliRfr ) 46h e | cal
fibers,g z' Ifef SoSdTSidralsafh REBOCI 8! CitelnBItrafinftbtichiGBlrs 48 6omp ik &purnd
one Ofytdy b§ e&&mm‘e ToRfahuitdberribsuns 12,1120 Pt i Caly ofidihdividiapadal fibbrs/With e4tf Sticd) fiber ON
user Gb baeH inodid110:41,@Bkhectbd B®ackplR 10] I €S pErbspomiing to drieaf Hie K opfical€ibeist3s £aB)
fi b- ateddhéfehe sa$,-11,] thapaaieliopticaidigni t h  bia ekiltitilsangbbh)12,. The othep prsd df Bath §ets of
carr i emlsapireceinéd chitigricdpticaf fibern38,-38x e at e  ainlern@iDpticahilersy 47 and48igre iconnected to
i deént i phirality ofreosivecnorts Pd-244. Tte recaivemontd o d ubrpesitp eides]of a plurglity ofddpasdiveoptitatsiae set
of K t24i-24uin edeitrapdylp dhlln conaierently (ldebnf or i t epuplers 3&i36k withinsylishing Blaek a| fi bers
381- 39kt theparaliel regiver eptical sig !°§‘°F‘F“E?h1 ci rcui tSWM'"g hipgk 34 qupﬁ*feFP Dlurglity of Kamss t
ports sjgagls, pnd () t!"ﬂsm't tmaraw P‘E!’F“'f@"%‘b a S ig‘\ﬂ "Elf's ﬁ% ? e @Pﬁ’fss"’%
1]

in badk °§n°é’qchi°6 r"F%{c"t!!c"“ ""1' ptica

t Ior tls internal
Ieln eg,[ r g%i’ %.p; 31 na a re i ersK47?:\:I chﬁf |L§§(39 dfnvaa |
[ bers ol ‘E %‘ﬁ s'":";s t"'s tht Lue a §otiaa|ma.;r9 ,.QE' via
f i ber sc?icar;g_] I'n mur{ﬁf??%e lrpg}?)lnhﬁ‘o'pﬂferr tgn;s g,[;{slmts a:,m;d thé flgé%'zgﬁéﬁ';

[err] Siisligbd dhdareiBsdthet Rlocudf 1) 86 ne 10tranIJﬂfeoﬂﬁ£| dibére ks, AB}, behy to SacibRing ar e
di st riiprie, 3 for pupoBssdfiliusiration 858 dot fetiplrt Cal T infagiber EonhdclorsC A4\ ESH of thel pdssive -

ut ed kpssddanininamncand Ghatthaiuie, tuldiidpitle 1 i D ObKicd) Gduplbrs 36, inclydes N irfui port sridchLtat-

i inbane &t lprodifihg sagaﬁlo ber t put pertshfommadplihgar enticdl sigah receited@nt 0

back pl cantentidfmechanisnt 23 withthroatdvenchatictero n 56 Of artylplth NGpput ppete tof 4l lpkthe Njogiput]poits
eachofistios and (@) anysuitsblerand cantonly avallebie] opt Fashiof thé N-inputipartsreflea¢hfapiical conplerii n
[err] optiesl deviree teim @P"‘Bbﬁ f\‘"@t@ﬂ%Ofdﬁe nal s Ereennepted fo, & gensrpte pATeRpopdinglyc aym-

fi ber strenarmit gorty 23, gecelv, prts P4{ ang §ming &prt i ber Bered agtiqe) fibgritthinepihyseLaf BtepgHArelP e d
to plurality of receive ports [err] Thg receive ports 40 opposite sides
of a plurality qlf. K passive optical star [err] In each nodule [err]
concurrently (1) con- couplers [err] within switching block 31. vert the
paral l el received optical signals to electrical Switching block 31
conprises a plurality of K pas- signals, and (2) transmt the parall el

eI ectr| cal- si gnals sive optical star couplers [err] a separate passive to



%

7 ' ' EP 0 323 000 B1 8 optical fibers
[err] comng fromeach of the Nnul- [err] may have one or up to K optical
fibers de- tifiber €Tonnectors [erERO#3POBEN of the N olitput  pendent on
the type of signal being received or trans- ports of each optical coupler
36 | S opticsl Fibed 4764 T @ordingfRdin eachiof thie ®linul-€ S P € C 14i8)/4Hy)ymay\heve dné ai upi to Keptival fibeystdeC al

f i ber tifidet connextoss @ t4ncamgd eardionih)e N ontpwtber ed peqdenioa kthetypb ofisignal beingmeceivedor transhe
fur t‘ﬁeonmmmmmmwas is tamaected ttmsep-of L innittadtrespadtivelsverthat intereal optical fibetrit i t
opt i cafatefdotsespendingly pymbered opticy f'bewl"s and ittade thsemdeefoomhamepwb efltirpui f
each eenhsetofi 'ﬂ@"@ﬁ@!'m?ﬁa' fiboes 48-4Bw PO f |5berp°ée)?nﬁ'é'@t'l9mberﬁ tput portg ;at@pﬂ
can b&ed qap'za N'f“ﬂ‘?"“’@'éeweﬁtﬂ'ﬂ%ﬁeﬂﬂ 36 de- Par 3§ix36x ¢an he.different ?ﬂ‘}EI"Q“H'a"t e
pr esent 'H&E’IP angi naI §°P‘§8%ﬂ"\?@(f'9f‘?'?f ca” ’%gég;é? figief

c Oul dC%H' lrrf r%rﬂt ryalto téans-
i nt er L%k’t';fnra «Q °t °é'|" | a"idr ans P‘ﬁl%, mﬁ":‘:ﬂt g Lo t
ot her - T °s 'nterrr u.'.'ir ;s'z" .f.j,hﬁr aerr °
exanpf: - onr &krr ..4 rm,uﬂ pre rom ot}f J5d el @.ﬁm a?f

Si gnalony s teqmms&mrﬁse a Vol pnbsrgna found

modul gy Fnhﬁbnrp reaiteckd rbeR8 ifchmbtion from I QUi e Exefplait hﬁlﬁé gfahéaam BdeRIRAS a
Si gnalonbd REBuRP A1, aﬁ@ﬁ&aeaﬁmpmfommmbeckp& anfowrBh bétk Bt 3 »AIFG. 4 gicidps #optical Ul €
112 C3iheGrudies 13,Sasdnay Bé fohd for Gbdites FUAEIUI I' | NQiniYy SignBINES,E Bt ophéal bgekpteme 10 @ibydl- al so
oper atiening dstmonisiel be the [backpihine, Undedgudhcal f i dienize dilfvbthe asyciated|Nymodelgs i1}y tand

r ecei \eenditiofspwiiemt using tifer examplary optical cbine exertpd wsencirtuits 26 gnrpotadtherbto Jimild geode- 32,
ot her plesdél-38y witeear dquaimamipeptf N inpubparist | nf catiomblpck$2 ingludes Bf exemiptauyrsitigle cvstah

FI G 3ndhheptrdl nCrts, 4trarprn!§v¢hde®ulaw0t¢mnlyc alzo otdseiilatorgiiof generfting pr] eleglyicat tiping siofabund
f or,_pyer.epdienl filerrcdrs-3tq immptfioer dhten 12 tor r] ¢ dTehian calfcaliierastpt pari @4 fop canvertingribe

ti onl HgnsH¥ infRsmatiop fasbagiiplaps, 0: padkaspelige  Undetle Bﬂ H"“"g signal { Bﬂ?i’\é"’%ﬂﬂ timifg sigh e

© r@adurqwa‘dregv g phtipal Hbags ?\?} t a' i I
cou. L SR "%’“E‘B’H g °” ﬁ&gﬁg i, ;r;é % g
W th 3 Wélpof |sta Iomﬁ‘pt?ﬂ éom [ Isph r sc n cted via
exerm'sé u,iw al?rfr JeUt porfa it fr:anirg ool % "E Ul d
only ﬁon th Eat' ng s%@n g% I j: biPet b csrd ptl&éﬁe
opti C%L'n lah ﬁﬁta%l idptid; cohﬂerW lge- | DDONiheey sigh® (T )%J h@ﬂreﬂmu’ltﬁl rribdoRd1S M t

port 3dibbddhaiastbnbadsichuitbelubé aha am laln 1 13§ OF 13%143,Q8 the Qegaritednb 81 e dddocisdainad-
I ecei \Wihin the khitlald seoge of ihdbrgenbinghidh. [ €1 1] didat19,- ﬂpc@p&cteewthédtmmoseagh m@nl y
nodul e 1AG. wWasHbwh i lafermtties e:asddmht b ber s trmédrbbona}-12,. AitérhatRély] it® td bé whdéy-
opt i calitchps thatinelides a plualitpTKioptichllsdrdot- MUl t i didoaaie timirgl3gal dbs Histtiuted@petissty
I nf or patsi 35r+36.<wmm. inpyittpored anti IMdulpgt ;kng.nal [ etd eehfn@idulel brtirdadisist bydree-space aledroof
backplvaﬁeLiﬁﬂMarg equettooriess thaal pstvwe®, 3o Wwevagnetictrdviztion th each mgdule. t he N nodul es
[ er r] L cEnksequd torondifferen from M bFIG4omi- exenpl Qthgr syitableivariafidin&andnodificatipnsicoid
star difesstitbes12na jsicpnneqteddy myliifibaisornetr om opitei maslp tosqithériopeeer ab of apticabhadiiplane & vi a
36K vvrt‘t’ et aP'stﬁfms’é?aws qnhrrmﬂ- por t sin 561 movig 11gFIS. 2, onawitsh 118 FIBF3 ber

1 M‘c‘ ifl %l@'t"&c‘?'r?é'* %’"“ por t34FIS. tﬁ“’ ?’B"‘E’Jé-aaai‘el"r‘ﬂt"{‘atf’ LiRd e t he
pl’ Ur& alf 7'hf IEI if@ar ribl qnb erto 9K p %

ive o

toswlfr 'ﬂ Tn | re- . h t the switc| tlffp al
tion. b% % é{'oW't tFt'v(f U er (illorepa:ﬁlculr t é’N err |
N eagl, mg% j"f ) il >11 1 f‘fi 8 Suld B swm?ed
and 5t3b1 rnermrﬂeer ribbtl 12, | &b hdt corleciade SEPALAL hpaeﬁveq bé i ni‘ét'ﬁ&%h

Wit hi o dwiehingbidek 51 they 2eo qtﬁrglﬁbypr eg:erguch BreRipla MNJm-N

ConneGhefbtdnftrdnBifit Sy RdduB Nf, OA sathr-TUl - e arﬂNSJJO\S&sﬁJ‘oo%blBﬁmﬁﬁdvéé@ by an
enbodiraigérhentit obtained when 6ohrfdc fa distaff3eN [ er rdptidii-toeNedmtdl YerbiVing indank 34.tR dRBtri-
under <ceigawntycioddd 11}, Rahultifibérlcothedoradpdnur al i t gal-wiopticaldahsnttang ndany 55mtthen $1-00d,

t he t iswitahd3 @a ouititiberciabonb2y. Hoveslverjvittithisd el ec passied dpyicapspiitte 53.err] Wi th L i nput
por t s agangeént irultitiber prpndctor 14y baly empdetsnodel e or broadcast by free-space

el ect {)-swilchieg blodk 34 tecthe\K eptical Bbpredd, 88k or | ess than N and where 35

magnetin multifier rixbancian viea eetohintamelitasmit. can ®eimsqual to or different from M

| n FI @pticg! fiberg feuiand (Akimise gepprationthlogk 32ar i at i ons and nodi fi cations coul d

tifi bdt oRtipah Bing fesr 9n- PB""E’(?WPF&@?&K o nul t1-f ABeskriang fiPifecinterponnepiipga Alusalityiof her
one or"“‘ H""B'P“B N gEeyot pon &;% 9tor55 [err[“assgﬁ'ﬁt" sf’ﬁé’“ﬂfﬁg‘l #i'%nd to

an 32)6? sfngﬁwg n srﬁ_rl a 3

t rans ﬁn reno TRa dis

ul e [°°'” Mﬁf] B?jzp'él’o?.ﬁoi %?féf d “onl V°°"°“"°"‘¢er...“°'%1 Lo ‘°5‘2§’ &
exarrple an a ernalve ous‘n ?’he(l) the o(f Cafhe Der s érr from
mul tifiber ribbon 40 K passi ve optd cal couplers [err] shown in FIG 3,
[err] to switching block 31 via the set of internal re- is to inplenent

the switching bllock using one or up to ceive optical fibers [err] and (2)
the timng generjation K active couplers. Mdrre particularly, the Nto-N
pas- block 32 to optical timng fiber [err] . Optical fibers sive optical
couplers [err] would be replaced with [err] in nultifiber ribbon [err]

—



7 ., EP 0 323 000 Bl . 8 optical fibers

[err] comng fromeach of the Nmul- [err] may have one o mlﬂm
fibers de- tifl bef connectors. [ gplha ?{bqaqach of the Ngout pulml)“m ﬂ

. the type of signa bel ng recel ved or trans- ports of each opticalt co‘uplser

I S connected. to a ted respectively over that I nt er nal 89‘
flb?ﬂ"“‘ T“P’Wa‘t‘ ‘H nber eﬁ’*d i"% have P 'ﬁ?‘ﬁ"’a' f'g"’f be
f ur‘fff'l’é‘r“ﬂ 'ﬂé c%‘ f Lp gnt °at Tansm t
t ? er. 80nne toa t
op ?]rate corres o £§ bls to be‘? rﬁ% tha (E%E
eac E%gg_ t J g { L] can
g e% r%?the h%uu% ﬁ%% rfse,-:itsK té féFeﬁ @;hera
pr eSeljls bridbARSd thRGRRskent ® Eﬁ‘e si gn e%d&r@&ﬁhé(ﬁ als rédBvdd ﬁnﬁﬁé&%ﬁe@

'Coutd;tudaiss epdadaéw.at,ﬁbawa;h thated smerBr r] tétor MBI aVopil&l fibeFAE,-4¥] aktdfafis-

| Nt QUird & trafghit ig atnaﬁdnb@crtﬁer[reaﬂ 184l T I aNSmittdto intriaPopkiéaPieriad,-48) fFaF éXahHIQN t O
ot higt réteiie! InREhdtion Frbm ahEr modules aat &0 110t es fighal feai raialk 11, icirdoMprise b Willeds@ghal
exanmpy Be foond for godvlascthitriraidetkdadeast r om Otehwhing Kphidakfbers @herpasasignal frém modx

Si gmedsades ontheibdekplond. alterjativsivthelorepr i se  aule 11deap comprised vairmyigimbreguiing dnly ane
moderit deckplaget copidalsohpertie il owddles 11, 1 eqentical ikprK optical fibers whereas a
si gthal mey enly reguite teprasiye dformation feomhackpl andhe Axerepiainttiming| generatien pleds 32, y| e
[er ptherpgduley) it rand gottrapgnit ipfoapatinm to r f§ui $HOWE '"c?ﬁ!" I} jendHe- harewfﬁsanept@ﬂm d
al s®f ﬂﬁ@?‘é‘t*’éw\i‘t"ﬁyhﬁfa'en é‘g"‘rﬁ&' f“"‘* pt | tip 9 i Tso) “hgff“ re to
r ecHqning aisrﬁ°81’ nder au 1‘b1 tb?f’ﬂ 32

ot h‘élc}ml {Ig;r;gpgﬁl:‘grﬁ enr?r pt{c?t%ﬁ)’ m t I n P??ﬁoc u es n exe Sl Ie cr s

Fl GZ e b b f e 3395 aﬁ

fory Y37, ih bgﬁ‘ er r )O dpﬁ r?ﬂ o ﬂm

ti Oﬂbdggut%rrﬂaﬂh Wa%kpi%ﬂetl ‘%n @ne Ungs stgnal (T§ fnfdfah Zﬁlcﬁwn(ne Ig-t he

4SSy AbRIS 1N weldlbhiBfe biticlFiberd1sh, 2gNdi t i onai(T maurstbmapt. QPspitie? BB loaspik tHePt | cal
COUm multiffbbrEribb&E 12, € rediVet ifford@tich AR Ct ed  bgtigd @infg siGhdT(TSG) f6 ARGIatioR kedash brer 1 |
W t BacRfiar@qoLdtlis tobEUaGsrstedd, Hiwbveptht tROr 28tk N@ddidésOIB K113 Zabh o thel e3Bcigted Meops Pl ar y
Si nglteplaryyisé &l FIG I dptical statdoudds 8&; a t r ralDoipits Ortah ppticaidpiiter 3s0sitainatedwia 20
0S C B with en eqd8! nimber gtiepubportlsgndidow ect r i thalN multitiveg cennggtars 14isdn dpthecatre-f | ber s
[ er pitporks inok tobé 2 yeiatigniop hemredshtintep- [ er r poadingspticalfinbr Seiassigned to caputhe ogitalf or
contjer fmrryitablecopticahepyplprwith rﬂ‘fe@tbwptqeon t o taiokdrat{€S.)i0 sachatiheN muliifiteqibbons
el edyippdhpragtersticrgoudd ¢d gnd ptillremainy o 3an dhtlteiglthe sep3rpt dq%ﬁ 9 theagsogiated Mad-e
[er I”]‘h"tAYJEIFRFtGPﬂ ORpab PF?!‘&'P“F‘?"E‘er s [ er pies 1yydin cpraecty °'§°’f"?6f°RF i cal

splitt é at"l’"“l" empedimant of i her HiiSH gﬁu‘] ﬂj ’t“t?"}ag E({?b'ét‘tbﬁt“ fat i on
fr or“t?t"tc ?f f’“‘l’;k 'H’ "‘%? el ‘fj‘ for d %‘t"r DU "'r% ‘cfiﬂ%f?‘?“ ptegh el ne 10.
It Pger; P ess i ® ha, t freePpe 9% ach of

wherese 5 Efg{g tn‘;{a i tlon oeac J:
4/ mid: gx ueQBMt% 9Jmc EQLQ?;Lh an

an

ffi
er B men’.b%gfaE ﬂU{sBHﬁtﬁctg tQJ%LI{?fEHa}&aﬁA Spli “GJ mad® t §.thQPJ?uQ optlcdl b
equgt 1441 matmtdiuameﬁmtam hiborfHbaN out - dméﬁt %rorQQMGIS Gig sl err]
t o wBa1,eQMulfitd? bnnB&lérl @y |, Snif&dnnécts be a Lridrﬁlé al F&Qxé?d'hlet DPalBin@HE R using WRN-
S pougline & optai flbars 37, L37Efro @it bePibborINed t R pEsdive Wpticdl Goupldts 38386, shéw in Ay 3,
stli 1aplte smphm@abmsm wip ktdrsetidf inferdalve- abov eisttEimplethédiihe gwikthifigtadck istriglohe driip ®ach of
t hecéiverpplidal fbeds @7y, #ndii2) tmesimig geremtiorc har ac Kactive toupierscidaré partivplaths the Naio-dll pas-i | |
r enbliipek 3230 opticpidiming fiber IVhe Créghfiere one eife dplical complers B&E3Gciwonitiche repildced witht he
spi P#it38mincnuliifiberaiblsin 12\ earpnessenmectéivent i ami-to-hihative doupler]S0 ikethabshperiinFIS. 5.he
‘ot hiorswitehing dlock atsinamthey ap| nat requirehb\s 44n  Bahexemepiary N-teNiggivp paupler 3 can com-
t . f Fhﬁé'fStaf"i ttﬁsam't f'tvr 'r“}dum 1t'rer ﬁétm"éé?"y it Piserp Nd@mqtf@fﬁ w@tw fbollpwed waﬁ"
eRjigal-to-le r"‘E"I‘Y 9 (e ﬁ% ﬁﬂ R ¢

tar
Ve, 0 Ptf t b&r gn c%‘t ??u?_al ng Wpgns 5% ft t
ijﬁ:]%e oy :i °W§ine : Pof, egé%'ge[);] f"rpgs@'vgﬁ%tc%lﬁg{l 'E)@r o- where L aﬁg M
ar (ﬁgﬁ@ Jioc 31 oetﬁeK céTf: ) f re 35 magnetic radiation to each
r | teﬂ: 1t

ultiflbe rent frgmM In FIG 4 nul-
th,gt%ﬂfgpéa;y (é) |cat|ons could tifiber ribbon [err] is -
conpespti@fliiding Abbr B! b lfﬁ)gﬂrfﬁ C37, iP€ Made, tA‘Ba@JpFah@(rlO)QJ?f?lte%mf%l:ttnngpluQﬁlgbfcal
balC kpkiAsee ribkidn 4 arI "Rdt Ednnadid t@-&wnfphﬁ'g diggt ant nefGodafbd@sdr bR Gopitlgy NMod- i n

Fl Golock,318MéBthéy afdtot dequirBd byltha disfant @ SWi t Ch 13 infdarts!($3) foPtrdabrfitting fiching signal

Ml téifel dARMoAGIE RBCI Blto beiinidbrstodtthyt i ONNECt S comtflenkly each of NuBEocRIed DFr EircuisN

al t BiGnabacker themuman@txéahme(sk)i, 4henK opt i calforfsyriohroszidgand §i uder amuitsLandi f i ber

ri bbon. 40 K passi ve opti cal coupJI‘ers [err] shown in FIG 3, [err] to
switching block 31 via the set of internal re- |Is to inplenent the

swi tching bl ock using one or up to ceive optical fibers [err] and (2) the
timng generation K active couplers. Mre particularly, the N-to-N pas-
block 32 to optical timng fiber [err]. Optical fibers sive optical
couplers [err] would be replaced with [err] in nultifiber ribbon [err] are




¢ —_—

Cll-lARAC'TER‘I ZED | N THAT ical transmt port being

responsi bl e for sending a the backpl ane conprises a switch (

separate one of K parallel signal €rtos2séo®Bassoci - cl udi ng: ]ﬁ"‘"”""”"""I’””"l
ated corresponding one of the L Input ports of the a pl urallty of® K" opt'i cal
coupl ers ( 3eguaphetERzeRINFialri LY Of K opti caleGauRlishd bamiepbilokdorbrding K>1
and \ghch of  th&BackiMn %&f h~°(1defﬂ$3| udes asep%&e bﬁk Jrﬁl@l%ﬂn&l&ﬁ hedssdep! S,
and a pl sidig! ty of K opt- plurality of .L Inauamaoﬁdiweatmwpadpbﬁmihbﬂ
utput ical smnmxmeén&uﬁ%las).m 0pt|Ca|pluFaﬂt9%\‘KQspﬂ&| boupradst dssociate@rvwitn 1) a
Si gnal r gerdnd @akhiak tha BticalltBupltks includedei NG I €S Al frarisintted Sgnaks 4AE b WiLrally of K opt-
separ at eplaraiey &L ifpia ports ahdeliiralifyof Mgutgus  di St r i lakredbivb porese4), edih aptiédi-recehielpert K
par al | el parisgwietes(1¥ & signal reeeivad atawoy qrieetl cor r e- being pespongible forgeceRing & sepgratdiond afr ent
fromM tad inp@)pdtts isglistributiethty eaehcof e M he M oUtheUS papaiiel signals frdmethebasedidtadicorreand M
can b eqewdiut pastsqR) 4 is ditferent{remNy, apdv@ leach  1Gponding que ofthe Mautoutnorpefitheslurality
associ at and Mgantb §sﬂaut°;°elssqihant'henwfr esfBondi 9K optingbecupiprsasocipted b saihér-t s

of cei vefdhesp 'E"“QP'PPG%‘F'EH*QP‘{*P s§f K opti € Yed(?lSlHH ers being both as-

soci at edthapimiity gt opticg) ggf’ B‘Ft assogigted 5. A backpl ane according

to cl ai m"°&'a[?§ n g% Of re e,I\P,aﬂs@ alm

eC'a_.@fI?Ag‘r g e par&" % "mcgﬁs sf ]! ﬁl 2: gnal's 0 mOdUIes in ea§timﬂx 15
circuit, a.%% "mg, Eaﬁd akﬂ“ ggt heggg‘Jt ' ﬁ%‘ l;,he
COr I €SPOBhd Hlurdlit ot ig?}mwso B% Bot %ﬂ‘ ca ﬁni 'sﬁ?xaﬂﬂat%cﬂ tedmtha

transm t LdsHGutdiBAR S sepdrdt@orfelof thB R anoHlf aI ' ty Ofysdf cithlit EdnAdcted W HALIFHSIURE! NG bot h
an el ect pied ader bitclits'(96) Shd Bepablé Bratandnfit- di Bt ri buted to the associated with a
separat etifysepdrath b K PSRN Signals formiig € Ci B.C W Hackplany w6dra@ifh th Blaitach nodul e.
ated uses trédsmissibi Signia6 Jheassbciatapadef ar- Of t ransm t CHARACTERIZEDAN Separ at e one of
K parall elit. signals formng 6. A backplane accoeathiotthé 8 motidesrinchides a conten-
transm ssion signal to the associ ated user dipweircuit (22) for deBiRINCREIRGIAED timil
THAT c24i & backplane according to claim 1 25 when the associated module will bg pérmited tohe N
modul es | ncl GURRACTEBBER 8WTHAT on ci rcuit ( 22)ranait theplueliiyiofif prspliel sighaiesomvi® i n
time 2. A ba@kw'amnakf@mﬂ'mjn%s ®Maim 1l plurality of K gptjcal transmit ggiten ¢ he

associ at é’t'fa*’rmdulte WI | | be ermttied to CHARACTERI ZED | N THAT

transnit the "i“‘f 3?5‘3F°éﬁﬁ"&’r Sj gné’l 4 beg cgorgl f"F' Si gnal
transmit P98 @ 'Q"a Flt of K optic %
htt dl modu conte
2{‘ai°fnt '4C§| géﬁ]}\ m $ rPh lge”g[] dtnonclrcﬁ 'in‘?m n?.n
It| the associat: dule wil ermitted ho trans-
CHARACTE f g@le 'ti mg @lﬂ\‘i' cal  splpifed r£ Kbd?ﬁlLl‘é hsﬁ&rd?n its plur-
each of § e o&tBut bdHs Uﬁ@aﬁm fpt eg- si rmbefxameuitrﬂeﬁp@@ a plurality

of N out QMfca|QQﬁ,L nto h dphratdlohddiihbNOder det erm ning an instant in tinme when
sai d | nputcuifddéridisPiBitngthe Gtioa EiRglsignai té he OpB. Paackplaie accériify t88iGiRE at ed nodul e
Will be p&hiithé R dser Eircliitsans- i Ng source for receiCHARSCTERIZEDNN TEAT ti i ng
signal mt theiplurality of K parallel signals eédaimtiel 8 nphuls- incuitds emads Of
t he, X buapam(pmrat:@rdhmmgalmmr anged for 435 alassing cdréuitk2piot ()zasocktingtwipiural-
ports. opti cBHARNITEBEEBIN THATa separate one d ofdperalidi signais bejirgtansmittedfrom the
di stri buti ngthe prticel gming ggureeicammigessi gnal to  Sssopialsdiopgylexyith a destination ysgr direuit
claim5s e achmeans (33 foq genexating jap Ce]gpq'lgal on another module, and (2) identifying whether
CHARACTEHRPiIPESgnak@ndIAT each of N modul es the Riyralitycat K paralig) signals :’ﬁ"‘%&@ﬂ\!ﬂd

smit port (34) for conve le S for/i
accor di nf! ueéﬁl@%%aﬂmma%'&’g INEIE:- i ans s

of K par a? signals being transmtted f&ornb%gggkpﬁe&%dtg%, mid M Nng source
conpr 'ﬁeﬁbackplane aecordngﬁéa halpg module wit Ji"?ﬂfﬁl‘l RiryAt rcul t means
(33) for ‘geng Aelrfcal g on anot gk GroditCindidabs an ad-

i denti fying W e ﬁ&ne%rﬂﬁbﬂgmﬁﬂisﬁgan and dressing circuit for (1) associating the plurality oft N€
plurality ofag wahmhunssl(gw.ae&%@g recei ekirafld) sigidls' temy trhrismitdirbm Pehd-
(34) for eqrhBrIN sagnrcuitﬁﬁtnebmramhermsts oci at ed so@diet niodaib witiRbtinawd udepbirciiton as-
t he el ectcalicouplers,/edthBEthe Narvdlles baing cdne 0Pt i Cahother Motude, asd)(2) iBdnEfying WBsther the

Ci r cui t . nexteg ked sepdiate ﬁsebamwmnanesu?md)r disng t pludigiofiKparklie! Sigiasdieinl aateived by

accor di ntp thephualityi affK ptisal cguplers on the pther theGlopJaET Fi¥iuFLaTe ddRinpIAT itidso-

RI ZED | NsiGd:fereinjeach of the N modgjgs includes a eaciateduser HesuiN npdul es i ncl udes an
ad- the puelty of Keptcaltrapsayit perdtipd)iegehopt- - dressing circuit for (1)
associating the plurality of a pluraligy of N-nodules (11) for interfacing
K parall el signals-being transmtted fromthe as-- each of the N user
circuits to the iplurality of K opt- soclated nodule with a destination
user circuit on ?i cal coupl ers each of the N nodul es being con- anot her
modul e, and (2) ‘identifying whether the nected to a s parate user circuit
on one 5| de and 55 pI urallty of K paral l el si gnal s bei ng rece| ved by to

Y o o S -,



10.7 A E)éckpl ane Jaccor di ng-to claim1 2. Rick @B I

Anspruch 1, CHARACTERI ZED I N THAT WZH nﬁljim‘i
gekennzei chnet, eac Tof the. optlcgfo(%ﬁ?)(f"epﬂs conpri ses: 12 " Is””!"
Zel t st euer ungssi gnal - Qbertragungsei n- an N-to-1 optical coupler (51)

i ncludlongbepkplaneramrﬂm?'%ﬂmel st. pluralit$ dickeandepene nashApsprughdh a singl e
out put port CHARAGIE THAShe Zei t st euer ungediurbigpkenmzgichney 1) zur f or

coupl i ng opt fachpf the FF&!‘@“W’%!%E‘!“\PE’GSM theI NdF%ﬂ'ezEFsPé ‘Eﬂﬁﬂﬂ"é'i‘%?a@ﬂlg?%‘bhen
Zei t st euer up¥shkfo-t pler(S) dnclugipg &t diehtung o
und r ecePYRHE QSEH Fehiele oy ‘P‘(}% in g th ‘“e optische; Zejtsteu lg’g pgsgualle (33, 347 e 2
1- Auf - N- SF P |"? f' fpoofypd ondpe Nyt i cal  si ?""? é’@éf \PRYpehep f*\‘@"ﬂﬂ’t‘but

t
port of PHE goﬁw.gir%%port und GEARE6l zalt}.u-%mmﬁfr o) mit el
opt i cal Cg,uebgg anﬁ.seae@f 2C- bl oot EPaARH S dler Vet
der i:él rlﬁ lpdrrgl ' von Ausgangsports, wobei der Eingangsport mit
der Optl ﬁaﬁt euerungsque e zur AUf NYar ophidcAdhZBtdtduerd M&r&ﬁﬁl
forconverti ganfsﬂﬁmg means (58) 6i2envalilid the NEN  Zei tngd dadsiistR&halt fgs¥ighaiyBrbun-

I epr esenteplebsntutied @éctrichloatputigh@lifomtheiNal  f 1 Ordel REund jbar deSN Alkglngdie tar@me N
Aus gangs pasibisg rhelalis itb arpesnativéiofBaldBans | Nt O optisckyVeftinairigal eMer gofpdnneABeratit -
opt i schepifeigidiading zu ei ner getrennt e Benubrschaltiing Sérgi Brhytzersthialtung vorgese-
15 zer sghdad-N piipaldeplittek (B mdudimr £ chal t underist gedae optiach Zeitstebprogssignallan
spli tter sii@ainput parl andla plgralty of N dubprt orss | um dadedgdenNsReinutZesschaliupgen ruivrgisitang nal
an si ngl éori M‘"qﬁbﬁepmﬂ‘w&v%ﬂpﬂ%wlt"y of N output ports jede der N

Benut zer Sigrghiramthgieanspitiingweanaioeaghoftheyr i sBr jRidwa "Q'ﬁéa‘?" $REucBAt at i ve
optical YUBHPORI gnal from the transm®ting SRSk b8t of t he
ROckyyandebene nach Anspr uch 2, N out put port dgl&dleoptischeZeltsteuerungsquelleumfaBt

20 Jdadur ch gekennzel chnet, dal die optleé“(?ﬁg’" “Pﬁ;’)eﬁé'r:"ﬁ of glek-
unf af i PHRTRAPEIH® chtung (33) zur Er zeugung S "F‘)”a%ung

g i DS QS

gn
el ektris en Zeltsteuerun955| gna |n das zahl N von zugeorcrneten

Benut zer %ﬁ&laéuﬁﬂéﬁ‘tgﬁl (32) zur Ube@idfung GHes Z€1 t SUEURKINRAGRBEENA-AndPrich8lo8& B,

Ei nri cht zeiRGudrdngbsightis glelofielis agjebén & nes  4.daRliringlémmm@riene nach Anspruch 1
oder 2, KlQlu&di:Edﬁuiﬁf BERLGErEBBIfUNGenGl GereMZ edot | 0 RHAR Hie BEdkwatRBbene feFhaFhutwlst:
gekennzelsmheﬁisuerpi\gz ugeor dnel sn Bénut zer s chal einsvplzehl BnorMcuien)(11) z@Schnitestel- di e
RCc kwand gédarce gékennzeichnatif wei st : Synchr oni si eilenamghaltung jeder der N Benutzerschaltun-

ei ne Vi eidafhdid Riskywapdebhischine Knppeléiblichiung  Schni t tast ek die Vieitair ¢dvog etisthen doprtanet

| enansch&l3) o nqrﬂidkéahl Gegn otisBeenifopptars chal t un-wolieidsidesepN Maduld avheles Eeite mitiehe
Koppel ei |@6H5‘ ﬁﬂ"” ung jeder gptiselieBonpr ej Fah!  Keey gatreryian Benvizarechplivpg wndrpuf dey3)
mt ei ne fer W‘%V‘E’ L P@'\/%’I’F%QSP‘?’?CH@ Ao Tpl er ria""‘t}iitﬂﬁé’iIte P&d@’s‘”%?él" %%P'@"auf

ei ner SeM ° ahl My

19% % m%bel K > jeq J‘éﬂ'&“"%‘ ;%FH?K{’_?‘\%‘\‘? h
t a d f d e 0| chen
Ele;\ggﬁg;gg sﬁ'ﬁ?@’ﬁ n der g‘l‘?ﬂﬂg“ '%e?;e me{S° %”” 2! port%rg‘gg o]l {";sc en

eder optis
Vi el¥zahl }_/94;5 &grts enthilt, nesgetmnm %B QE;(E% p g- le'nSt
(1) ein an ﬁLﬁ}ﬁ bﬂ&%@%%@ﬂk&ns e”pf aN-zy dem/
Vi € 28N K e Sebioats b al 8N | ARl AR e b
Sendeport S sffok )ler@’ﬁizﬁﬁlk%n o\S@Jcﬁéﬁ'ldohWrﬂi lern verantwortlich ist, die den ausgédsndeten
j ederopt i ek gaRER@ABehuttddchaliury 486 ENAUNY  edignalewugbordilsid/ingden von M st,
nes get r enpigedtdrdtef NBérutzZé@chakkungé a2ldec! en Si grewlecveldall) K korliitisdierg ERbfakyspuie r
Ki ei ner al giedénIgtiund kio yetrenntes Signal 2ange Or dnet e 243 wobid jegérpptistheBaipfangshorbfir dean,
j eder der eantlislen Sigimienchenfahgelkargadigein dampfppg einds gété@nnten Signdisaerairatalleron K
opti schen Rbgsymsgungssigralyletigeopineten Bankt- K von o ien Signaleypnidemzigeqrdnsten Ausgangsport
ver ant wor t Ferechaliug bilden, aind) isler dersentspeende®en  eidee Aupgengsports tindie Vielzah! K von opti-
Benut zer scHendenfpuseanosrorts decVielzed) ftopa| en z Ugeshenrf@pplesn yamntwerilich sk siected prar-cn

Benut zer sc A g‘l;"’e“"“" Benytzeraj ne e.fwmenﬁigwﬁv Z4gnordast sia

Enpf angspoF §"‘W @é’ﬁ’ te Pﬂ“’ é’frennt? ' von K 24). wobei

j eder optl 'H'"paral el h eh kann, die
Si n B %."@ Zgusiﬂs ,'é ohgnal s derda '° ;.,tze ngssignal
der zugeor rgrP, haltun I'gnal e von,, ﬁ%

zerschal t un f(fen cf e er er snt spre- ng,ggen gipm mg%p%,étjf)

die M ei zahl K vbn opt|- chenden i Ausgangsports er VI el zahl "y op-

schen Kopplern verantwortlich ist, diefden enp- tischer Ko pler einer
getrennten Benm!zer- fangenen Si gnal en zugeordnet sind. schaltung 6)
der N zugeordnetien Benutzer- schaltung n zugew esen ist und sin getrenn-.
5. Rfckwandebene nach Anspruch 4, tes Signal von K parallelen Signalen
Obbprtra- 55 dadurch gekennzeichnet, gen kann. die sin Cbertragungssi gnal
fr|r di e daII j edes der N Modul e einen Zeitsteuerungsport zugeordneb

o o



*Cc. LM S*’Hungsmgnals In sin el ektrisches Zeitsteuerungs-

reprasentatives'el ektrisches Ausgangssignal, @' - signal ent
die nmit Jedem Modul yyer- . eine Beodmonsichtung (55) zar U “ll ‘mmml”“l
bundene Benut zer schal tung verteilt wird. reprssent atd vén L

el ektriseh %an gﬁéﬂ's&% & ts}/egg}ur% r Enpf an&ﬁl@&ﬂl{a’thﬁﬁ bldktAschdd A%bd%ngsslgnal

repase g@k:nth t, dEg ANS pr uc Bipesendesinrichtung (55) zur Umwandiung 48§

optischeg E i '?n ﬁ urch geker npgRbdnidin, elektrischen Ausgangssignals
en au

ei nen optisc N- St raht eliler (53) Mydn deF Empttngseinfchtung etnr“ra%rdaﬁ-e

Si ne KOW&WﬁmMauhAnspruchs nei n ei nzigen Evé@pmgiasdusganyasigraiuner Vi si zahl N
tung Zzurgy.aast dekeiabéidhngt) Nes Zei t punkt es ei t hielhén optischamhavhtisSimbipies (33) ait ef-

zur Ver t eddnyétgs detN Mﬁji)reébﬁﬂrl(onldxﬂerdéhhil-dam Z uge oeidlsistigen Elnbahgépod uel einesWelzahl N
tativen fpjdutBrstmmuligs gossdeitpugdeabihaiton der SeenAusgeangspoitazukVeripilung dex reptigen-

par al | el findefi @m@it@aomm Mo@ig diecfasssent i cht ung tativen potisclren dusgangssionals xenydehBen s
sei ner \dupb dexMelzihi\Konn paselielet SigneleBaerdepor +s  deainrightyngtan jedeq) degiN ARSIangeRrte-at i ons
7. ROckV\amdedeml I eantopilashenSendeparts adadur ch gekennzel chnet,

15 1. Fesettet vigd. ganl er (10) pour Ent erconnect er une pl u- daI j edes der N
Modul e si ne Konkurrenzschal ral WU ﬁ%"‘RI‘"Ef"}"Uﬁl ts dutillsateur

~ assoclT sRidspgsdehene %’l’i?“" st | egung eI Lnes Zelfpunktes

t zu
- dem das %H 75 ; rurrecrperhglra fing téde pa:i:eo:m l‘fo m.me.ummmn
t ransnet Fﬁgke 1 ék!< par al | rl,ﬁ g gnal's von sei ner \/ el -

de synch 3: aggzug L, ﬁ; hacun des zgp}noggng@;dogﬁ%gmm«ggﬁats
2u3

zugel ass§ VIllzEH K paral &Voh ga,u,} §.e|d utili sQbWnciénidafidn@imutaHémet i Rdalirdes -
ser |es: Pk bitisiners dé&at Adsidnwir@l 8. 20 RUCK\NBGHE\ME QI E1is B hs A bAke ynEhroni-
CARACTERI SE EN CE QUE dadur ch gekennzei chnetseries N circuits d'utilisateur, et

l e fongl Afkpaiabidhe GRARRGAGN SN conmut a- daa j edeSAHACTERISBENCEQUE ne

Adr essi egasleRbdKert@eichnet, t eur (13) conportant: (2B)foreiielpaniér corprend un commuta-

25 daf jedes Ui & Mpdulé €ihd Adeesslersdialtiogipl eur s opr (1Quowpgr®®) , (1) die Vieizahl
K von paraajéntamieSi gnal en, die K 6t amssuper i euwmnluf@%ééhéf@m'%sptbwﬁeéurs
op- von de(ﬂl)dielgelaahimmn@arallﬂbimﬁignd% jesendet Kétantsupériegrd ] tchaqynRsicouRIStrs Atte
pluralite dm denpzngecsdngtep Modylansgesendedi ner Beé'ﬂ‘i@?ﬁﬂ'ﬁ HOR Dluralt Q'Fa‘+p°’t3d°"'
tr6e et unweergenreiref @estwwsbﬁwtzsrsﬂ@'-sort ie, '@ aﬁ’é’"? uralfh ﬁrﬂ?g: ‘?%’,f‘

Modul s zuokag eipes adepen Moduls zuordieteide (1) yn & 'ﬁ P up glgnal ra ag l?%dq(‘f 1’1"

des L (2) (Ryisentifigier, @Pf"evﬁ'ﬁarﬁﬁ(ép |I"Tza | K \P8 s °% 'St noet L%’ ree

est distri l?ﬂes'ﬁ'al? Yen sign )L td' re"t dul
de sortie, ok ?:g s!izf?e@?dgetgé et (3) %::"%I g,q Jd su,_r é@ld%ﬁa#ﬁ
zugeordnet§ ﬁ'ﬂ? ' euvént etre egad,epga esgﬁntgt;acun
schal ty n idebdhb n§éh'lqs ruch 4 fois a §aQ9rcfr&lt(é@5a’i’§mW slriitsS
des L Poif A gelahin AETA" D ural'i 16 d8 K capuiatiibasditids GHepats d¥Vecolor w O.
Rul ckwan d&QSﬁ% Adr&betdrechaltung Jgnal sépard GdsK SGABCHafallBles firmant

circuit gp,pg( @edes N circuits dadurch gekepnhessignirdettransmission provenant du circuit

d' utili sat ¢lytie ¥mEat ketn Rtalldiasijabien, die 1 eCevoidutilsatedalassbaidlcat cocunNdéshdichits

Si ng/Adr es séredeit Agbdrdrieten Modulusgesendetepar € d e®mésperidgnta des Nbparts|de isbrtiesdefla pluant
ent hilt, dwerden, einer Bestimmungsbenutzerschal- ralité de K cqypjeurs gﬁlaqles(g@nta 1a fois as-
transni ssi tumgpinessprerer Metulsgiardnet, undg 1) die iswoifppn ﬂrev'b#nfm#%ﬂﬂ ‘é'l“'é‘r‘? d'"““sa-

Si gnal en, ¢R)identtizigxt,job die Ylelrat! Kaanpgialle:, et chdeyfasyeiss @?)re&ﬁﬁp @e

zugeordnet inn Siensien. dia<ige suspgEipete Mpdul cor r%—!ﬂé‘g
sortie de [PEPEMY,-fi5Raingczygeopinpte Bomizer-i nffi ngs

I I
m:(,g‘ssonvers eci s %nsPG de
K coupl eur $ch8 'P(R&?é'g‘"ﬁf'%t Ala fols as- tun@"’@f’ﬁ‘?‘ég

ander en Nbduls

zuordn nd a un circuit separ kC i1l sa-
(2) i dﬁﬂﬁ T“{? e?"e ZBmgTF%"t\?FéI zahl K von %ar Fdedg aﬁﬁNe%h 5 rwe"u('i\icaqonl('lltz& et
capabl e B o e go Ko pléPQ goc Si gnal eng, die das 16 WG ﬁgngm ‘ﬁﬁu signal de

si gnal  sRalB ABETR S dRabor BA] AkbRGCS T OF NMBghorRiNRAER Bdmprdd: Sei ne

zugeor dnS)ie‘i‘za NI s angs s und ihlen? Elr.‘ila| de transnjngdoGtte 46 lsnchidnisatioe tique

d* uti |1 Sgen Afsbéhg déﬂgur WB&rtrhdiind vofi brfg (33,34) pour générer unisighél d& syhGitorisa- 10.
RCckwand s BmprarpRfida@ptisdhen Slgnalen tion optiqu&;@nd de pani er .selon | a
revendi Ccahideiausgdhgspor,Ch gekennzei chnet ss un répartiteur optique 1 en N (35) compor-

CARACTEP | et Embafgseifgiditudg{54) eciimwaoiierigs che  Koplehtan pert i entrbesunique et une piyralité de N
| e noyen ddeotischorgSiraisi desvah Ausgaggiddsogte 0i nen eAMisdesortien, 'Wta‘ﬂfdel“'?&)?ﬁﬁ@ﬂnﬁl)
Mt j i nertischen NysnEtiapripssampiorgecwidoingind: Vi | | z4ila spurcade sEIChgAsfYAIABHqUE PRI

ei nem pi nzi - une source de synchroni sati on opti que gen Ausgang
portzur Cbertragung von an den N (33,34) pour generer un signal de
synchroni sa- Ei ngangsporti enpfangenen optischen Signal en tion
optique; et an den Ausgai gsport, _ Ss un

repartitbur optidue | en N (35) conpor- eine Enpfangtseinrichtung (54) zur
Umnanol ung tant un port d entr6e un| que et ‘une pI urallte de N des

o Y o, o oy oy



L

15 " :  EP 0 323 000 Bl s lihlll 11111
11111 11 Il cevoir Is signal de synchronisation opthue et “

pani er selon | a revetdli cati on 4 v,EP0323saeBn des N ports16de smmml\m‘ ““l“\“\
di spose pour - CARACTERI SE EN CE QUE une connexi on opti*qué vers un
Circuit SBRANE sHfF de synchronisaBblPGpliueletS N MIdUERS s B NeloR laWévefdidaiohial N
Circuist s daddh idsiNpkte 4 sorRdtanttispbdsipbrer | € si gnalcA@acTERSE@IEEQUEON pour

debt r M Nae sbAndxidh bplidie vdR AR cifclit BY4IE s ONi Sat i 0N Ohbdilhifes N noBA&sEBmMELRAS ultircuit
Circuits Ncifults t'eTiBfteud pout distibudtib Signralde OCI 6 - Ser do cahtbriibr Foor ddteMidr un instant dans le

d' uti| | eadymtifonisation optique & chacundes Ncircults s temps ol le niotidle dsSocjélsera alitoriséa éhaet-K
Si gnaux pouibdatead £s-a partir de sa-piuralite teaplujpiss deK dgpatxpamtisaipatinde

optiques. 3. Fond de panler solon |a revendi et dg K p@ree triisrissien otMla@s: QUE
8. Fond. drenqernanier seloh levevkrdlicatiop@ndf cation 5 | a soi kce de synchroni sation
opti que t o CARACTERISE ENNGRAYER| SE EN CE Q% quﬁﬁq eanigr selon la revendication 5
chacun des Nia§eyitege cﬂﬂ%ﬁ?ﬂ?@bﬂr\""&‘iﬂecw"t un noy rARAGEER! E’r’cﬁﬂ\’ﬁrer un
sigrial chemprend: g adressa 2g our (1) assocl‘@?""l’ﬂ’s PQsta un circuit
synchr oni sat |"Eﬂ'°$el" P‘?"Qi bre g '9"3' d'adressage 'S'r' ’E'P?df"
transm s s&""BQ tpn Rleftr t de trans'ﬁfig'?f"b‘??"’& ﬁ ﬂ

associb A ”%m?f;s ald snmmsatonééeﬁrl eSt} nata S o uie 6) tl de
synchron|°§ Al(?:Qld ryi P ﬂi Cauft e m) “Ll

plurali n e SI 13 ynchr oni sati ong asoncm,tdum,sat ,§gs e

par-al | lgl %né@&ﬂéﬁ;e&@ﬁnia%v@%dﬁcﬁ 133%0Ci b sont Stl nes A son circuit

d' utilisateurcaracfgise edce @R de pani er spl pdha bdpdnRRY sitd laraehdidtidn OU 2
CARACTERI SE éNo#ddeRhfiter comprend en outre 20 9. FonchrRAeTERSE 8K ceauen | a
revendl| cat i orundpllraité ddnrinadalep@nipeiur ineenpr end en oudhbcun des® modules comporte un circuit
CARACTER fader éhbcuntde Nicirdulted ilistitent aveblade N D ddrhdeassdga pjur (1passodenia@luralité de K si-
chacun dedurdiitérde ik dogpieus@niimed, ehagun des NCcui t acgnauciasedéles tehegnis\h gartirdumbdule as-

d' util i sabwiules étend connecté urepiteuitsisitifpetewour (1) ss¥dah dreuit dutifidateuedestinataigiesukuns | -
pl ur al i t eséplasé Kurcediérsit & larpipralijétde dfirevpleutshactin  d esuti) moduley si{@)dentifien billaniyralité de K
transni s ptigues e Fauite cdipdlansleguelle phaeHnl es et ansionswnprsliples ragugparclp medylq associé

d utilisaies |‘“°d‘§‘19(9?'BP°A°Eﬂ‘PPE‘H'"éGPl‘P‘Htsut| I I sat QﬂFdea‘é‘éi??P&tcﬁ‘i“Fé“@ﬁ?‘e‘hﬂssg%ar e
d' un c6t eledfangmipsl HEYP'LH“EH {2P)e chREUaP AR ‘g g ﬁ

| dent i f i efenypisgiog tF“ttcP)a"Efd%"?Y rt‘i'"ques d “gﬂ "é“e ga’ c ‘%ﬂq elle
chacun l ; ' P?S aLp S kpal"’ le erdul esc: upleurs optiq escompren%
conport. g,l gs leséj igsaux sont destin 'ﬁ |§8§| en 1 (51)
dutilis ot gk%ﬁ lson opt i qmoe%

transni ssaemeltiampqm »Bopat %ﬁﬁﬁ%ﬁ‘g&&e envoyer u,npm urQalme?Es§
revendi Catioh‘%g e Retevol .dﬂalS' ghaux pigds e%us%ﬁrlé& ROFdntreesh portde
CARACTERI s3far & s@,ﬁxg%wéggﬁ,mgkmau associ eggi@s L ports cfoentrAe de la

chacun deorteateRpotitbntaseyeisides MFore@ERR@ND: Pl Ur al | tk rbgertSeGstuitioR B poGbAvErIE S
associ es deuxpluralité de K couplélifs awmh assbcidapt | que dr sihaboptidue(répl i pattidds port dprsortiadd
anenm s, eduxdrasiguxiretdsi te de K ports conport esupleurogtiqpd demNodni1iehurtignil dp edrties
d' entree et de rgceptlon qptiques (24) 4 chaqgélectsmpe tepieentatitep- un port de
sort i e Surffondde paoigrselon lapévendidation 4si gnaux ti on opt i Gueoyenade trehamisgien (65) pour
recevoir un SARETERISEEN GBQUBUes regus sur | eavedinigyignal deserfi $leptriauereprdsen- de
separe des K °BaymdapN ?@ﬂ“l&? pemReLe v Milenagnt dﬁ“fpm"e“%tﬁut“i‘%en P‘iep"“" en un si-
correspon‘l?a"ﬁf‘ch Eﬁ'ﬁ’ 8 é‘g""mﬁ !?’t' cﬂ? SOI’tI 9"a'°p“q"°’

(54) pour %F?Udé de*k ¢ 'éB?ﬂ"F f

si gnal Op ?‘Iﬁ‘ﬁ ue une;b |st§ﬁ de Sort e ou ue‘lill‘e8 néal
coupl eur .SSQ al de SOE tique re ll{' pth¥éhant du
represent . e pan er S on |la re Achacundeszortsde

un noyen de transm ssion (55) pour CAR@@TERI

conver tg rpdngdgag,g,age,oﬁigragm,daﬁon@ ectrique repr esen- chacun des N nodul es
conporte un EARAGTERISE EN CEQUE proyenant du noyen de receptlon en un si- de
synchr oni sat |m.@@dnmﬁ‘wﬂeh@mﬁmnal de gnal optique representatif;
et synchrdandontaktiof) (22) peufi Ld&WrmikdF luh instdbt Nnoyen de trans- 45 un repartiteur
opti que ddané|e&ﬁnpé§bu(|é3rﬁc)dulmase¢imrmtosségna$ de synchroni sation, en un si-
conpor t an tragsmetiveia pldfaliéde lesignand &t une pl ura- gnal de synchroni sation
61 ect ri gueraginde sapluraiti de I ports d¢ franemigsionN ports de sortie pour distribuer Is

si gnal buRetighes.ci fcuit dutilisatbur connecte A chaque de sortie optlque
representatif provenant du nodul e. 9
noyen de transm ssion a chacun des N ports de 50 sortie. 6. Fond de

pani er solon |la revendi cation 5 CARAPTERI SE EN CE QUE chacur des N nodul es
conporto un qgircuit de contentioti (22) pour determ ner un Instant dans le
tenpsi 0O | e nodulfe associd sere autorise 55 Atransnettrela pluralite de K
signaux paralleles a partir de sa pluralite de K ports de transm sion




