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conneettien el sorneetion sontinues uplil gYipPulheich ar eceaetagphhaRerfsige of the centqr egion;Ba, o
whi chsige Bhearer epnpasiedas inpuls 1p syiRht Hies cent df® PY gf"an“s*‘éi”aﬁ““q ﬁ‘&%é’t%‘%’;&‘:; foig
whi ch ™ants in stage 85. err] _no patterf™by lg:"q‘er RS R IEHTER o
dgter\qai/hTé‘a.“ef“ns_t'f‘.q‘?e‘°p'Faé%§E(€ %g'éﬁg‘f:g’.st bot h YHBUI™EI de stage 85 and out put
si de P& eéémé}r'é‘"Pg‘E@g Ahigh i§;the 'h‘g%}‘ fr'om region 82. Either side could be

ntgr_region f the ne]LWOfkt{%r w l|ch

b8 bodd d Juixb

i
e, 1

|

sel ect'8] Yeoemgeirgp e er of elements in the stage. Wien the

- .ng patlefn of connections : \ : g
ni nat i 3R° 6 o LTS sdOWEYEEs ardgnt €r connection i npud side of the

net Wor K 1 Sde QiddE 88 QRS sShb biStadcBGroat tern conplexity is nore uniformy

di stri, _EifAbi 4l coSth B8 selétdd- for deRRt Elro I' @ itHeMufmBer df BBINENtd\inlthhe stdgdaWan\iREN

al t er RAtaRonShidSanetifond. HIWSWEH, tirfidicon@iciidar K ar anput sitoftivdnedgtkas totiearg@metedtoghs 86
and 8fafn Lornghkity i MoREGHGEhy disaritedi Ngl Y, ouuiside! €y.nceoter regiormB2Cthero willialvays

SWi t Clyhgl QigaiaieS sid bihme i sajidht ndwatle a@nd 2- Ihye- tvoneendl sthgbwe rerg, rASdentl 37 of elghiyeh 83.
Si nce comBetd. inbdordirbly. a patetncdt canestiemtss on  tdwiichowlements ondtbe inkuks gide tand fpyolup

r egi Omex S@)erriaed hvadegionp8R: tSce c0é PETNNEEt | Viieh elmants-on thejoptputgide Alse) i greum gy e
t he direnma8 hasoad mwetterEefchnnestinesciefos | t, §izo-will aiwpys hayg the tdm@"§?'bﬂ SiEPEN f or

this minadtierHt &+ briemtand the group sizior fisy gj v eVt YRPPb R 9e A4 F@gﬁfgo ofPon °§°”
si de 699i9néyi on 82 is connected to both swidecHl 5?9'(09 t1'$4°ﬁ "l‘fc g‘flt%‘:(ifc he
group on the other [err] e.':me;':‘? ! °2 st§i e(?ergmo op{ggrﬁrt_et es
the deternmination_&f tHe pat- tern of Bonfigci ol Het ?“Ti E o

switch elenents. Aflter2the pattern is dettﬁz:‘qﬁ cgﬂézﬁ‘:q’%ﬁ%d gfﬁ,i,;gg'ade‘::oe
o'y Eppr

fabricated by appropriately placing the opg bé‘Eabtri pridfel Sidcing fthe op-

el emen| 0[,,,,{,%?% ﬁfu@g%m% ot ke GRH gch tch escGiTBRicR didwidhis ' 8glired) nd? Yy Wiffubibg | NQ
ei t herg el deo Of v gioﬁ.%&é?@ngl ACGALSHbit0! Yog  Swdvbduidos B Wlin apiapriaWELRBHBR { O
grve t?ﬂ%uﬁ&mupmnb 1EmdnBUBGbUgR RoPidts Of Tl sudieRhlt 1\ switkh ebierman S whith
througly chhbeibd 1d # groli i bighP Sl BiBmenitd1€ S Wivdveduides Wit e isoptivdntredsoves. connect ed
10 a gk Qlage @F R gﬁiec&w 4r6lp @ 1ourEsditeh WaveguiToke prevdding desrtibtiod aeliog ton deth the

Cr 0SS Qiidrehits 9 MhrGUgA QR isSid bathnact&rbwared gr ousundbr 6fdnput s Brshoutput ports béafkgopow-

pr ecediighg rechaiing ispitch Gaenteats iireslagerB7b Then tdne @b eh The prosent ifvectiog anoapsojbe used ihe
conneagdagdin biccobrdactionsnis esemeiés tefopuwithror t s athel faicalion ohSwiteh wabdyorl§ i ovhichethg)ht
remai riegrogpsi Trehiscdaghmewitcs elementtesgyd087. Theumbegf ingytspogs apd outpld RO d@NR

i nventin sge8his abwectirbtous svdtch plemet 184 n of PRI 1% dhrsioflawing s a deserintio ol e o o
Wi t hi rof theheanfeatant inattags rB7orndselpenh Thiet wor kSONPRCYRiCEHS PHE SHHS "Q%P " 26AAMAt

i s. eafehdadoutfeneshallph fie nupbey of slgments, a5 dagee withihe pritsiples ok fog Pragert ‘(ﬁkt s
ar e ndet thegrogp)dgybergigwy e s@9fmect o i ogp e of {npgt RS The

>d t 2 a sw ‘ffébt’? i 2 ARVETS
; flgr conne ropl equ a.power o
R gt R &*“E;*e"‘ ohals By Moo

£
111 . = B997 Sl t chi ng petwor r iy BOUT
L ich” n nnections,~ hav a 3 )JQ r@%ﬁl_ bec 4 Iﬁl
(onR KB O e ol T - 35 il slofier RbiddidnP NS, 4 o e
present, in" Gt dwAll etdribnlsN s@iel'8B)and 86 t her Haidheht& swit@d8ements and their intercdieN
t he NUBREwd bride MYitns RVet i @BkHe&ion Bt PUL  PRéctiSh MitbiRlis BAGAMEd b9 BEscrital abdveen
deterngemgzdetgrg,;ned I's not equal to a powewhédlboth N MEveripdwels of Swol Fihis @eults
region 83, region 81 is the farthest regi @ne hdtwoik ad shobvin enddmséribbd, giile regmdwner
of 2. In the preseqt rggion 82 for whiah roFiIGoGMEeL ihematidraiks Heeredetermined,
exanple a 3 by 7 n?g-worik becones a 4 by 8indetadndutpet] swily elemiits arectplegiyelyt he
group size is one-< 407 network for this smepedogowndd theceumbemactusliyypeedednfl oy -
fourth of the switch elements in stages 8Shosdbegarted tialibpnsmilch slemopis e be
el enenfteisandroupepnsisisngle? GWish elsmepts i wo pr FaROvedegieoe ORes, aterearnecie 4G hen
pat-  $IegetBSHN0 Baritchrelpmionts Hiesiage $PrEI- as50d e SEROFLHMTLELE\ARTIGELFRTSOVRES: X ‘g\:ﬁ&l
when blet 19 bRiowe. sgchheriish plament of 400 B0 Thi s MBYRE O 33 Bovsdten j‘fé‘ e-and
doscr o prmienart iy e o T e e B R e
t he paff @9 9S> pe R BRI EPRPRER" ' hput  an .Q%Eteg g SN LS swiltf,
h gl i { roup, which is bne-ha wi nt, e,q. , al ele-
sel ect EI‘"%.'. o Ve O faﬁalaspr RPer oL ook el bl 1 o0
that t R S CI™ GhETRRle: o) Ofod Hbbbs 3 OT QbR ifiGbRhevhi wikeghigesNird fofhoRk HERN! S
N RSTRY RS ALE olste QRIS Dinh RBBRECT €0 HeSiaGn ihBo BloBertodd, ths blilsCh

el ene nE? arb Bn@bAGEY, 8&-not3hdlding thelwo b gest  RHHRD Rimo@l ofdiénCaldments 96,902, 0B andW t h
a net- lar to before, each switch elenent of stage 85, e.g. work laid out

as above described, the switch.ele- 109 is connected to a switch el enent
112 of stage nents farthest fromthe fmddle of the input and 86 having the
same rank within the group and to a output stages should be renoved. Wen
an input switch elenent 113 of the group which is one-half swtch el enent,
e.g. 90 is renoved, all switch ele- the nunber of switch elenents in the

Y T e ] o 1 o T ~ ~ o ..



9 EP 0 349 597 B1 10 the four switch

el enents of. stage 86 fed by them sai d out put stage; Wen an out put
switch elenent, e.g. 101 is reEP0349597B1 in that saidopattern of optical
wavegui des m)ved all the switch elenments that feed into that S

di ffused on said substrate in said intercon- H-E?’rr] switch el errent and al |
of titeclous Suitshjelaments of stage 86 fprbby the- 1 egi ons SAAEPY fladehat sa| d ¥

wav Er deculpHosigh glemeringgelPl B df t he pat t er’ thi‘J ppid patfern of : %"l Rl ude
cr os's"é‘if’eF's‘halsf”ﬁ'i‘seé‘ﬂ‘fE %a%f dt"l'ﬁetéﬁ esent exs e °"t?1a' s"P%'a
v

tch olo I! i ons 8 d " nment s
1 01 :;r;vef;s enf ::o remo fpﬁ:@ ﬁig J‘ gal ‘gs{r ﬁ?ﬁ . &Z&Qrsa%sjggﬁ gf t(O?
con @§Q§1 | She¥E V6 gl‘lll §r§:1 11 nidr- SW' ch % i€ npdta &nph?é(&e een renoved,

cer t gl BuSiMwaidduiBls® When these?w iéNel@Pt i cal swi t Chi ng network having N i nput
MENtSonisChdle bb Jﬁ%‘éé‘d Qiahdin QRfchl BBUL  andz, 0RG dtidat switthing n@t@drk hadiydNNhgut put
POT trsonfsHARAGS hiRb Sk chilinBbkland BRY/ @kt 29BOUS| Yorts! 4@ Meoutil Gofts CRARROTERISED N g.

THAT MaaiFladbodd thies sHRthOeldMR! .90 2, i N THAR M &kl M @rer oplare @dwaté bih2,dn
opt 1168l canays EGpladde with a optical whvegdidesai d por tist sadeporoera edht@iona Sibdketeraad € and

CoNnBhrbtting tehsngli i@k end hpsinglaodipdthe si ngl é tbatthpustwork compriseshat  t he net wor k
CONAItbrStBs remdbdl of svitble elprentsy&id aofineswi t ch el enehnumberrfl switsh seges (84-88) equal to 5
nurhien paifs. beavpatie of Fifige eneRa-AA®wodquatb t 0 t99eM plis lee2 Nt\rf!@fepeach &fege rasr| G 7
 eeieving, the\patem\gb FIR. 7 capghenttgdabripatesl s 1092 sinegiieiugberdom Liodess M %'“sa'ggz Mavi ng
t he \poreviderad bf 7 yitch nepwaday t hen be f abri cat"éi?q"e"c%f’ﬁ'hg‘ﬂ iUt RYRD 0y e PR 1 t o
[ err] WU riecepiag F'f"“F\T"‘L"oth PUW‘B%“ 3 by 7 S ch

s"@(jﬁﬁé”ﬁ@é’e GriBeA 4s g{g %geto t he out ‘fﬂerelﬁ' tﬁ%"ﬁ?"ée"éﬂ‘

{rat | possuble
t h?@nﬁv@oﬁksﬁ w es and s

Pered &% Missi on,

s Bre dég l?l?)ed as bel ng laid out on a

sin {‘ e O'a t v:ns €l a8) nunbered 1092 M [ . 1t would be
poss %Irvssrlf‘go &S i Iyst conpri ses ing net s on multiple:
subs't:gr;{' g d tggrb@ le éant ages of applicant2s invention by
fabrtbtgl mber of path crossovers in the ﬁlfré }net1 NGscrossing optical waveguides in the

ear | Yons a8 afe sHovePasaiplisnYoiaBs REJpH&l K and t hptcaby by 2eieh Bgmede(112)aad escbinber . .
of Daihh GidnRRE WARA Srel ddtively Sofidldbletusnet - 25 stigs betwddh 1m stigh dogalbbare thkemauti pt i on
1 el aGh@ SieduitaOfiinalsathe prédpittii@htio, Haw- 2 SWi t Clposd emprides odfednb® pf thevdimberdfi 15w t ch
el enkBt 3 Whti hited e saei batied ypaoswitetol | abl e Bseptical switchgalenipots\iede tdxb neargsige
109 Zeidvhcass dFdr hexarpign Lomb rof) tiel svdtech ieleal  ®i gnalstage Wrthe gagedenatM anduereitharsiagn ow-

por tsentstinpwipgerexange baldf begbpladed witunber of (_8_7)b'}mfl9(ﬁét('°92|@+ﬂ(99’“wlsﬂ‘ited to sueh - -

act i paesiveygignalssplittecshor combinerswithputideal switch el enents in the next nearer

el enmring fronr-the seopapigheinvegtigie of the switch ele- 30  MseNage to the stage .’

1092 M and where the stage ments in the prior exanple™cpuld be replaced
wi t helaims  (87) nunbered (1092 M + 1%conpri ses passwe signal splitters or

conbi ners without de- parti.n fromthe scoooga%
h twi ptic by I and ch
[er r'] A gptical switching nef ort compnsugg sh Jniz '% o

e betwe
SWi t chi ngswﬂ‘g‘f'\ﬂﬁs};ﬂ Ié opl gswuchm Oﬁg li” |‘élpl' ot qu’;b ﬁj"ﬁ’gp&t S
(11Q) 33 erﬁ % (3] cl ding:a by 1 optical switch elements msfhagﬁxt
bet V\ee@aﬁ;ﬂaﬂ%tas @Jn{ isi hﬁd out - an fdelMBidtags tBEsthgdibg.af)+apt i cal

SWi t Chiyoutput ports ardUit ports conpri ses one- hal fnteftondebtidn Nhisihe [(82p fforein@roamt S
(90-93), frgulputibdeqbe) dfoglica ARich ok 40 fidcting the 1p¢ N ©atbuts vfi dtagh lagk dhent s i n
t he nextensapd101Npath swiletgelea@itof issi Ng one | thpMkNpots obstege (logz Miédr er stage to
t he st agput(sldde ZoMprising ltvo tinpot pusEd peTts andinput interconnection means (80,81) for

i nt er ceRnaadut por; neans (82) for intercon- asenesglingube outrtscand dpypts of adjgpentc al

SWi t ch el ieterconnectiore cbgiang (B6+83) Mbetwelan out put s %igespfagﬁas‘fgéi’ Agmberedd thiepghslogz

(1 94- 10 Byieeeacdnesatistid bwitchisgygiagesiof sai d M. the Mk N |n uts of stage ([err]
M +1; oququ pgltegggl g@gﬂrwagqqqgeq ¥ i nput por pgtplémgprconqﬂg on meang ﬁ?dg .
i nter c@ﬁm@pggﬁlqutdﬁgs u*mnsongp out p outputs and inputs of adjacen

connectd g syiled °BWP3§:PJ§"‘3??B‘ ‘?“ﬁ‘bﬂtsg'd of adj ac%?rgg h lo E"% ﬁ?ﬂﬁ?\ é'j];{bered TR

( 80- 83)58%% w8 n t he st ages L QL [grlga]st
dj e cassogar &‘iﬂﬂgﬁg‘“ M‘i i
gpjt aggﬁf‘ [y e ui des agesut [ e Of the “ﬁ%&&hﬁ% edabp@a&%g%{:f r

con- Congs dgaﬁtﬁh:r? %tea eﬁ ir qu‘%%::ﬁﬁd tgsﬁe ou rQUto tﬂar&&sov&g of iwaGogliés
out Pt gk 87 sl ol it ot e L e o S Cent *ones. of

said ' gaat Q8&se Yetve sg@ apeSsuyendared (1092 M +1 stages, said pattern

i ncluding optical through 1092 M plus 1092 N, wavegui de crossovers
.CHARACTERI SED | N V\:h%l’el n the connecti-ons between at | east
"THAT one of the stages

connected by said input and said switching stages are nounted on a 55
sai d out put interconnection neans (83) com substrate and include at | east
two addltlonal pr| se optlcal crossovers of optical wavegw des st ages

N N\ Y I o e o r r Y .
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el enent s .of stage 6 fed by the d out put stag “l“ {l l‘l
switch el enent -e. g89 101 is re- EP 0 349 59%8é1 ‘in that sai d patter Hm l m““‘

‘wavegui des noved, all the switch el enents that feed into that

di ff hgedhr gmtcﬁateﬁleraybfsétigatae tddbyShérkl 'nterCOQatd@thutstag%W tch el ement and all-

of t ersS QApAt Mlch element, o.fle®iii®Re-r €gi ONs, andl thansddpdied aif dptvaviegeguiies - .
wav egiisdesl Bdewilcd cmente AV REd fntcomatt he pat t &rdiffusddion saii substamSIo \said Sntereml ude

" cr ose®Verssildi §idmsmednd @l itE isseiapdesent exaaione regiohs, sind & that said watdgaide

I enDwakeguifes shouldlble Sénicrbairdnth battemelpi orss (80 c@Spverdipelaierrossayers wiffussld iekaidrent s

101, thé bEesem exainple, tisdesulteinrthd matneval of - sai eubstrgteuin e degiens @083 tadigesnt to
connedkh elamems/ tdjuil theand Mhend theicipter-swi t ch ebaid input prdouipeiatagen renoved,

cert aimeceni wavegedes- When thes@ switth @it i cal swi t chi ng. network havi ng N | n ut

_ment gente hgve beep fempesdogpainpuitch ngiert  and %onén @atcal switghing priyaris haying Ny

pOr t SETHARACPHRVSETY P a'tt 2nheRpav-agddus| yp°'tsr?é%t4 uiRpPY ROFS @thE'SEB "3‘3

THATPH éq"\’a"“l‘qea'fsb( fete 54 "FH\RB‘FS‘* & 2 i THAD Moot %éferrggr%ea"ﬂm Pl d
“opt i ¢H “Rabr %‘iﬂ g ‘”""aa optic 'n ;“s"lﬁg rtsmélgf‘ %Or%comp d "ﬁfﬂg"t"?tgtagd and
conné‘lf‘f‘?ch‘@'t‘ “% I“te ‘gf' ‘E e si.ngl e "}S'm é}g ag+8t8hgquae3\/\ork L

fswntch
conp ch ele
- nu”b Z::é hg e ﬁ:g 'Fﬁ% ﬁua' to tk dggrraaﬂﬁerf ?ggam {0 tgzﬁi G 7 -
r erm o vndea ork 'l in em fide ro?r@ﬁ mﬁ&tq:gﬁs iosth@&'tpuhav' ng
3 fahs & @,@n&)& fabrlcat ghs: signed a nunber from1l:to
reg di g |o t- Bé
[er r] orM ré'ﬁes lﬂfeﬁ %u‘golalg LAVInGSsingie3 DY 7 swi tohBroN®s WREK (86) numbered loge M

| N GORYRRE | Wolid e lpd &.btendautbnwﬁvﬁtcto bhie Outgmpisdsn the preceding discussion,.

the myidb&bik§1gn Ridtiple substd@s bid stQfalks wer e descri bed as bel’ng | aid out on a -

Si NGIHe advantages onbilicintdiBveRitica®@ tdpbi&)- nunbered [err] M\[%g. It would be

POSSinglc@sding dofidar wavaduides Wi th€ barly s@fss conprisés ing net on nmultiple

subsbrr atseighiag detebdrk | dnd giarady trédciaglth@nt ages of applicant’'S invention by

f abr o humtiengl mattossssp@rsoptthecertiravd@irega$ des 'in the early stages

2 of warksAtot thhiabaye WesoriptioR relates to laeticelby r educiopiigaltinky 2 eyiteh eleroantsc(il 12) Pnd,eech

Cr oS Seigkplemants whieh e pitively pestrollablo Bs-wor k. - Al Slege betesen Bi9\#taoe logr M 356 ithsringut| at es

to ofpmisiegtical gigedis Jhe prepant Ivanfipn, &Pw-e| enent s PPTEED p’&P@’@&E'Ws'W "E‘E‘He"éf bRent s

whi chvearie nebimijest {p eushticiiel Wpe Switkh- st age®) g:g ”fat\?r and

t he PRPERS i Fﬁg t $92Pf %‘P 4hseleTHE pr es ? 5°r'| + ere '

conpfPeRL B '°ﬁa’faf"p B§reop 'El ffg wif f 1 by e """]bgre‘h ‘fgzl mf°mcfne5’ such

acti V%ss't’eyﬁ °'h°°m "ters switch el ements in the next nearer

el enBHig’! °f—’dr|’°s§x‘3frr°pf3'"v§"'ﬂ% of the svm tch ele- 30  Mhge to the stage

logzcmnasnd where the stage ments in the prior exanple ceuld be replaced
wth (87) nunmbered ([err] M +1 conprises passi.ve signal splitters or.

COthI, nel{nsopWaF Mbttmgqm%mm%&br% fromthe scog Etcgfz Byl e switdy 8Ethdri@/\110) and each -
Jerr] akaémﬂg a@gs PRLdi SW tch| Ng net Wolstigeds Sdtideh Slagd{logs M)+1 and the o0PL i cal
2 byl swhd ‘I«Jau:eLts‘d‘éE(sh)So &&@3: Anshigach swi t el gags 80n@PSB ohdRdiu ithegiumber of '
stage hadnwpeNGEAIeuch [s@iidhing emedt &Nd « he ortby arvpiicap sitcs teteg@nt§ 84 )thephext

opt i cal sa@wpitCstige Gomprising ongidput Por rel conpri seearasegdialtife sthe tidge Mitiber  of-

el enentigo @@k P3Js.aneach switchi ng el enent of id@connection Impans (@) for dftersegr t ch
el ements pmodtgue stag (B8)saiogticaingwitth gle-age corrpm@nmge dhe N eytauts ghslege lagedM to

near er 'senteg@44101) tdaeh switeolembOON soid + 1; t wiheddthigrutyRd stege Q&’ﬁd“")""

i Nt er couyiveCcsthggncampasig (MR2NPU oery Pder ¢Bn- an JPRYp lﬂtefsq"ag N 8830808k fE al
SWi t ch @peutputportinecting the M x N out puts 6?""3‘%"3%%‘;? ‘_L t?rﬁf cent
(94-101) _BlgeRnegiop ctzg'e'rSe ROIR) gptvesti d ‘agtSr?é Btﬁtfg 61‘“’%‘19 bich
5 ( [err] zMa -PE]_ Bﬂlt ﬂt Eé %ﬁ g SI ng t wo u;ufote}cgnn%gn mean§ (83) for COI'II nput

inter Conné’& Sr One out p the’ outputs and .inputs of adjacent

connect c't' he?'" ”g "5 dof *3d; acg er'G .‘8 B s
f W mehts of a ac ton d 1
(o0 a5 1 B e f“‘a e St 00k UBEHSL b I CUAT 03
adJ acenst J)g@%§ (EF fs Cﬁw ' . whersin the %nn@éﬁgnsabdﬂ%h &f Raff
es ' out PUt  ighd GBS LdnRdtod BF R8id (ripdt)ani OF
Con' Conn%& kﬂ&mk&%ta?&p% rﬂﬁhtta& oANd tshe 0UtsQ&'tou@erﬁtﬁrcon‘ﬁ&:tlorﬂQﬁ&dsn@mt&lﬁl
out put SsyBdkdie! M8 UhudeTat Aks0M8 Ntddidnal Ne SW t GhseCdphitie Brossokts G pRREREveQUIRS of
sai d  staged RE8H) dPhwilch@lefeme audisdidier ed ( 10Qffuddy mlsamitsagpese. said -pattern
i ncl udi @ subQalel Getbeen said input %dageough 1092 M pl us [err] N wavegui de

crossovers CHARACTERI.SED IN - _ wherei n the connectlons

bet ween at |east THAT ' ~one of
the stages connected by said input and sai d switching stages are nounted on-
a b55 sai d output interconnection neans (83) com substrate and '

i ncl.ude at | east two additional prise optical crossovers of optical

wayegui des stages (85 87) of svmtch eI errents rmunt ed’ on ~diffused in

M . o, o ol o~



1. ~ EP0349597B1 12 3. A i
swi t chi ng. networ k having N input the nunber of out pui““ﬂ'lt“ﬂ“‘“l“ulll“|“|
greater than or ports and M out putp paag 597a0BIARACTERI SED | N2 + ¢ equal 0+
4 and wherein stage ([err] M-1 com THAT Mand N are non-zero powers of 2,
in prises that said ports are nounted to a substrate and in that

t he nek won lepticahypitchings notwork having N input the number of output porfs A ssrgfeatefrfm?t%r of
switch spul§esd Mowtrgigrone GHARAGTERIBER IN M pl us ef%ﬁ' fo 4 ppdhereln tagefloge MgleCoMs as-

si gned aThihfeandil 6?‘?1'!9"12‘?5°P%"f’"g’°fl\ﬂ'$ﬂ us [err]P"8% n sequence fromthe input
ports o“‘f"r%'dcﬂ?t%ﬁfg mountechto 3 RSP 3¢dip adj acent switch el erents and ports;

in, n o
10 é'f:é{g:gber o?swciMc :Qg'ég DT3B oqMIG! © &tage (86) number dxN092 M com .
prises logz M plus logz N where each s is as- . 8 [err]
[err] signed a number from 1 to logz M 35, QUps of four adjacent switch el ements and

wher e eaff QLAtPidA 1 MphtGangloahEsthgat | N St a06ydB93r Moadthosih 3gRen( disicnls d- 1

I s assigpgg; a opti cal f by 2 switch el gnment stgdigLmacbmgrisage nunber in

sequence f ryndlelstdg (@tnm@g?emh@ mtege [err] Mand the input ports 20

conpri segrisage- hal f of the nunmber of 1 by 2 optical swt el enents in the

next nearer stage to the stage [err] M and where the ggy}e

8 (87) nunbered ([err] M + 1 conprises 25 and sai & second

i nt erconnecti on neaggqpeOom prises third interconnection neans incl udi ng

optical crossovers i Nt er connecti ng st agegr@ps of four adjacent switch eloments an

(1092 M -1 and stage“1092 M such that the fi%hete eggl greyp K |SaiRb plemepss inlage

group of switch ele- optical 2 by 1 switch éP®n¥"s $498 O L'y gesionedzf

ments i nogticaldey(g Bfiteh °'Rm@“f d each At ed to tWECHT HOEHRIWYLE ([err] M+ 1

andwgai d Peiyp§s he stage logz M apd E‘%gpﬁt “Z hi®d switch el ements of the same ports

conpr i seS§oHES °fh?'6f’f fhﬁ.é“‘g di© 2 by nunbered grMuN of stage 1092 M

and the § tfgt MCITAN tslsg{dw%ﬂ:: LeQents in the next neareérg ond switch

el enent gc‘a%%} o tg%#oﬂjt)gtl cwnggsh stage to the stage ([err] M +1 and wherein
st age err| -

5

el enent s ‘'h : I's connegt ed tHgaa6ReQRY ifiddonsodlidnGheafd eiwENt
in stage [err] M 3 the second and the fgudst hird \Widrédnslieeins indludmgd
stage ([err] M + 1 iM®™ssigned a nunber in optical tchRsosésEom idaRA@Etingr Sage i N
s]ca_ge |40\?Vr21 M [sequ]encezfrom-l t hr ough 5. Thqm@pMi—ca:znsagngE@ﬁ@;r:mw'gugstof
claim ere |[err switch eleméridn B gupOdi  Swi e-
ports N iopticgiraomt £switch alameénts #hd each stagequal t 0 Mengmid stabe flag IM)Jtingengdiedrte thel) +
1 com pbtwesh §tades lloge NMETICaningaict pwdput neans ( 89t and rihieic swikly olsmante of ¥®2sayieand
st age ([ @omg colvprises dneshalf bf thehaumber of 2 by numbered giowr ef| stage dag= Mortd therfBer ed
swi tch elteontical siitchselempots in 4% fiext pdarek] | s conn@dtwfich glersend \of prA BuaMRL ity -

i ng the shge tnthebdageded Mit! sadrwhereiber elements in glagy, fogz Jfii-1ois GATCLR ch
el‘eirent s eaeh enieal syiighcelompnt in daoadese Mers V) e Feogpyad '°év'éﬁ“ﬁgﬁk°"‘°"‘s of
([err] M;g;fé?:grmwm:ﬁ%af?@?@f WP el ement 19 FRMSUGRE YA FAICHR M nect ed
to a sw t "NVl ng ‘the sane 50 . —_— I ] er
and the sane nunber -1-in stage ([err] I\/pfl;,zgﬁ’ ticg s(g:c'icm ?L"ewqoikgoua&é;{h@gﬁb
meaks’ (80, 81, 83), iNbdNdi ng opti cal Cr QSSOVeLsal tfeE reinl Stag® (182, M)+ 1 cBHR-OUPS
of four switch el emepts’ and wherein substratgised or connecting the switch

el ements 55 each group of switch elenents i1 n stages ([err] in adjacent
ones of thegkGiBrkdthdtlorthéda$®2) connecting M + 1 and (1092 M + 2 is assigned
a nunber sdge S35 WEAALS Q6G. IMyt-@ sdoh tlate optical swi tchi nM!.t work of claim

3wher e 7 each ddd numbered switch element laRtdge 34% 597 Bl 16 14
logz M is connected to a switch element hav-
ing the same number and the same number groups of eight switch elements ad the stage
+1 in stage (logz M)+1 and each even num- {loga M)+ 2 comprises
bered switch element in stage logz M is con-
nected to a switch element having the same 50 MxN
number and the same number -1 in stage (log2 —_—
M)+1; and S 16 -
second interconnection means (80,81,83), _
including optical crossovers diffused in said groups of four switch elements and wherein
substrate, for connecting the switch elements 55 each group of switch elements in stages (logz
in adjacent ones of the remaining stages. M)+1 and (logz M)+2 is assigned a number

} in sequence from 1 to
4. The optical switching network of claim 3wher_e



el enments, in stage (1092 M +2 is connected to the first and
el.enent of the sanme 16 . nunb i‘m I"l“l

stage «([err] M +1 1fnd the secopd ¢Singiseh g8l errent of eacyy gro
and 5 el enents in stage

([err] M+2 is connected to said second interconnection neans further

the second and th XN)urth switch el enent oéteraaprspn stegs(loboM) +his connected to

| nt er connecti on n%iag%: i n- t he samee fighirdrieid syitehgienent @t"aig%me[err]
- cluding opticat®crossovers for intercommbered gayup of stage (Igg2 "é)t*d%?é 2092 M

+ 1 and stage ([err] M + 2 such that the fecengiswihielogmntaf each BOURY SE'

group &d 10 7. The optical switfchi fig net%?%‘sd'l’ s'€$°a(f°ﬁﬁ ) this cennesip

el enents #4¢ %e’t"’o’i'g &‘1‘3992“‘?(79"‘@?"32'”["? con- the spqop r'°”8'? sﬁg‘f'ggeb‘&‘r ts M

i s gr edPBPISEH NG tﬁ'é?ﬂ"%‘?!fmt d"eP‘?f’e'"Fr rst andt g F“I"t re \Ef"t’ﬁﬁ' Pt

equal t3 d'ﬂgogzlt&)ﬂ 18 V:ttj;' 'ﬁgé) M com of the same numbered group in
stage ( h%MSﬁ? é%t&h‘ﬁtla BB diaifl e vﬁgis

group 0 frs:ﬁw“ elenﬁoﬁ; (16)92 f output ports M is greater th
t: 2 0 output ports [ grea er mnan
'S Conrtt & é(ltﬁeof:et fid @%WE@ Ier‘r\ sixth Séﬂﬂul ﬂ'ﬁﬁyrelrpgtaéeh%gzsaﬂgom—
mber & 4l QHi duoerbR GRoub [lrﬁgtﬁde ;1 the tpisesl SWI tch el ement of each group

of sW t\ph 1EkiRNBRE tvircs teRgRn( &0 groups of eight switch elenents
and t heycub 30 Swith eltm&tdﬁs&gan@gmdztoxst he third and t ev- 20 ([err]
M -1 cofpbinRasd et Ssboid Aneltemeat of the same nunbe roup of switch

el ementswitéhrolediettge thé 388nuivbered droup in N6and the fourth

SW t ch seige regatM)afi. Badiird gwitohelegtent of [err] switch

el ementesch grogt efgeit¢h]1@@enig)in stage {lagz con- necgredpstobeight awifch glempntsipnd thehdagei ght h
swiLgh M)+25s cprapgigst todhe thisd aachthe seianbher ed gfiagap-bFomprises group of

four swvinticerieh ekt <of dirdsameef@ibfredwi t ch el ements in stage ([err] M + 1.
each gresyp ohpwishplemeniei Sieas flogz My + étages 1092 Mand ([eeW M-1 is assigned
a nunmbe?d "ﬁ"B"‘"T‘ﬁE"B T‘P’E&t eag't/\P’P‘d?rﬂ ng network of clai nr3gnhere
sequencsé’"‘f“r‘ﬂ?ﬁ‘ ‘ nput ports Nis greater than or 30 equal

h d wt
to 4 asig;c leﬁrt'téq‘ofé qtheOgr{ ea'é rt\liereé'I m%’ of f0ur svyitch elements a%& rVJhelB{nl Ses
[err] swrthelemensqrsa ﬂ‘o %@ terconneCtg ff ‘th{LllﬁémsOQ@B ésslggi
fourth Tn ?erconnect Pon fedns i n- groups of tha @g; qyg_eni = eeeRt s and
cl UdbngThQBBtlcgl%Lvrt&tr P%&Q&%ﬁclaﬁrﬂ& whbtb €1 CONNECEdqhigheshamEio [ €1 1 M+ 1 conpri ses
stage %} a6 N(ik Glebthr tMn-ck swech that 40 the first swtch

el errenteqeél t@a&h vmsreru RBta§d (1ogyWh £hcdn! 1 ] MxN _
el ementgisdsn stage ([err] M-1 is connected to the fi and the fifth

.switch element of the sane nunbered group in stage [efT] M the second

‘switch el enent of group of switch groups of four adjacent swtch
.el enents and 45 enents in stage ([epd M-1 is connected to where
‘each group of switch8elenents in stage spifl secgeciplargonppetion maansfurher

'switch element of the ([err] M + 1 and st gepriggseloph I'W"’QPQ“GF‘?“a@S“I" rfed
same nugweHes @Hm #liggent rpwigha@femenisr 3 Mt he 9!“‘?%%?3' |cf?s

t hi kg stiioe dpp2dM) & ePreP8es each group of swi t(‘h | f cﬁ M
'is connected to [err] o4 ';r:t:“":cstee °|§ dc’ é,@gf
seventh switch el 8@t of the same nunbere E:em qher n

st age [err] M and tghe fourth switch el enen mm,g dQJFdEHﬁn geSWb}Wthe
elements in stage (1092 and said second i N{&LAPMIG didnRRt JTBEA Drdul BF switch

M -1 i SyGR00EHuE Dol e Qbihdat 30 the el ghhbudini 6 (bddi Mch isnbRleeBNRECt i ON
means I‘meteuéttmgmup SiSwitchDntehd ithRFENt  Of 1 e SERARP arddURDBRESHIET SoHbnOE litieC Al

CI 0SSOV@gs Mb O add'kk36 Qe MG Riidgsigheage santf nBWeloB yradh aiBRGE logh M5 tueg e
1092 M&? uh{d8in Bdquanc@rénd st age ([err] M +ihid Suitdh dida@bt ¢f Feact grbgt ofSswit¢hc h

el enent in each group of switch 8. The nebihets ofstge bgnitngisaoenmepted tal

switching 8 15 peN EP @0 349 B@Mim@and the seventh switch element of 1igp
—— same numbered group of swilch elements in
8. stage log: M and the fourth switch element of
each group of switch elements in stage (logz
and said second interconnection means com- M}-1 is connected to the fourth and the seighth
prises third interconnection means including 55 swilch element of the same numbered group

optical crossovers for inlerconnecting stage of switch elements in stage log. M.

(logz2 M)+2 and stage (logz M)+ 1 such that

the first switch element in each group of switch 8. The method of designing an optical switching
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Fgﬁ\r,\?rgo??\s“ ?:IQMSAICKI]'EE} Sggr}il ‘?’E&TMMO;;;EI)U}\I are non-zero pOV\Brﬂ‘M\W“‘\“\\“\

[err] M in that sait ports are rERUOBEISI7BE substrate and

nmet hod conpri ses: 5 times the nunbef of switch

el enments in the def| ning a nunber of switch stages (84-88) stage, where
i tis t heitAH Epvings N ?H“bl"mfs 9o¥ °”§’dbhal to [err] Mplus [&r] N where each
‘stage  POS{CEARGRIEEYPED ! thg adonnectlon has been is5iounted to said
substU%mazﬁ'H et g agn (igf e/ mined, and where cach group in a stage

b f :[l t0.a wbstfate an N

nenber hg ds] err IN S€%mes the numb&@ SEIRANESmenE @A H OUP
in an adj agg n»\ S Cb'f'?\}}lféﬁséd’e@'@ﬁ&f I nput QQ?J Svh&@ i e Abkhd¥r of pric? regions 2Nd
each swi E&;Qlt o% s SddR sBgsS! t I oN Py Lehich Jpﬁféﬁinéf QRRRtidA| haS Hefn
‘stages bglRQne&Rs sald sWs{rzﬁé Bnd BSigflaQHP; and AbBlfiida,Nind WhEHe @Béh grélpdn SisBge
[err] M aggbet ®6h]1 to logs M pluSl@gENTIEeNY @ pat tceiedpddlis RONPRGH OB adient age- 1
bei ng sep@héd @6m Do AnpuC PHBY 1o gl duput 10 taidb&4ah EWiRh 8Minért hascd @wpe pasitiof t he
two st agpsitsd@fiacétit Bgpsaf Bdidritages 6bingog@bi cal swi twithin thbgroup; and  separ at ed by the
sel ect edaied bpregbos; land $tage loga 1M sndf(og:. each of t hdstesrvisige 8, patithe ok cannectignsaiye
i's eachMpwi bably sebaaveiity drotrrggion gi ven posi ttwesn thenswitss plementhefr thel t{ocstagps M
conpri ses defining a number of optical gilgh elen group ispParard kit thgeseleatpd Hegionf susntidhe -
cent er r eghte for ieachob i stegesd whase He siaPa cHS el emeath vy ﬂ'e"‘e"‘ having a given position in .
havi ng t 8 waseredlogM cpBRSES on in the cor- PePBrITYRS" 't‘eb ofamﬂeﬁémﬁd%“%cent

stage nearer 20 to the center region ar‘?&“t d°9é°“§ o'on m
correspondi ng group NN ng a position opti cre:"of]d "8 12)
and each equal tOofhe given positi 9” pI lﬁ?pg'&gnt on?a

t hengt age 1092 M and fhe i nput P og{ﬁ a§indr!a
CorfeSDO“Sl.canWtésvﬁ Eh&?éﬂy%ﬁn&ﬂ of theeﬂ eni nplusohm"gmé‘p’

and 2 Opgf ahd 'tid ihgdf NeExt n%ﬂl’h@éf of ch elomerfiin Ao Botbdpondd
pattern g nsccg,qa%ggg,,grp,gﬂgqhe,ﬁﬁ‘gg%f{gyt e stag® d&pfdndM and where the stage
tween the gwdal Ghaich | RRAL Sn Mo M maRAt &t ages (&Y&mﬁﬁ@heﬂaﬁdn (ol Q6hedtbnstbel
conpr | S€S1age to the stage log: MR h&b @6 siye t he Centiedenriggsvitth abments afl ddjacnhigages
regi ons lgymunibedd Bogo M) @ commiesconNnect i ons  desepdratadnbynibel cerftat vegion after all other

30 9. The nethod of designing an optical swiregidms hererhed ampatierrhef\comgetiEns deput

ports and Y out put ical 2 by 1 switch el dermimeds ( 110) and each -ports
where X < Y CHARA ED I N THAT stag® between stage ([err] M+ 1 and the-
out - sai d ports2are nounted to a subSt (ke aveting of designing ﬂbPQ‘@a'éﬂ\‘PﬂF‘gses

one-hal f of the number of 35 that the net HBB"’E',‘OWFQ 3%5‘9‘2
switch eloelispty | prilch gleenis (110) and each ncr 8% Wg; c{' Vo W0}
i s not n&RgRpetege @9? 8°98 W@*é d%'@f’?(? rr% 453' e ?)8'\'5@ t° of" 2m
bei ng th@“’rf@?f CORF seqd@ 3'8";:} o °°mpr"°ﬁf§begﬂnmeh%ggot
B L R
v 10 a nif i?nm §°se§u2nc fn,ﬁg.wg the srfy b Wit
el ements @& of iy t he next? anab&ak AR, RN KNG
towdrd t *E ﬂallés@gdnwgr éf%é ch e»lementQf 4 10 Y% pJv@f of (2] Qﬁ?elihe'n Wst Tbwer
reg' ons Qﬂ&jc SritRlihgdoward the center rddRh i@ Ng a nurdpeko Bf switch stages (84-88)
t er nat i NGorNBREIVREN doBL N} oS ahd Mh @LIt T'egi ON  defining @ darhbet of switehrstaghd (©4-68)
[err] N whedify @&@benShagarthed uipur aagiob he cent exqual églognM plrs loge N wheretdaeh stage
i S nount g8B) ti@mS i deedted sdgloat @t gptdinathei gned a is egudertto seiddsubdivatef and tabrigied Rnput
regi on f rsequenceddnd theu fdest fnpatnnediort o er #5] M piugber] feony ] td\logn Msilus logeeN depr-er
regi on ndtte geeter fegior it yelay tresemensauitl  quencwertoeokAm e Inp u@"“ d?ttﬁe ouPethe
out put alall regiegs exept éeccepser regien aembegn r egi on R?E&é‘dlb@é'rP"es ol stagesoping SeRit
ones of el 'sthagwemfei ng sep- placed in thea@% fons (81'83) a“d stage log: M
arated by refiehs pelpm efrprneglions OF g [err] I\ﬂ"ﬂ Wi” %""Eaﬁef’@?t?f’ By @ center
connect i d?%mf‘ar‘“"ea?fﬁed sequefich b(f salertio ) 501" pePH d qicqes%c%rele_
region i ﬁ"et'ﬁ%mdé"f‘f'ﬁ ?ﬂ'"%deﬁﬁ‘éeﬂ‘%s' DY 5l ecti ng '"'"? Y "um °l g%zp

’wh ﬁ%’

ents for

in the def ng. &8,

swi t ch elwllgn: Vigts (Ware 'mo “?ﬁ suoilsw“m e'ememéach Si deu?)'?a tﬂloe rrents for each
of the st S8y wher e t fe stage selectegf region into gn&of swi tch

el enent s nunbered [err] M conprises wherein the nu f groups in each
stage i s given by

[err] 2 9 17 EP 0 349 597 B1 18
optical 1 by 2 switch el enents and each sage determ ning a pattern

of connections be- N



bet ween t-he stage [err] Mand the input ports tween theswtch
el-ements .of the adjacent conprises one-half of the nunber of ““mﬁumu‘ll‘”“l
st ages separated byzthe center ERPQi3ga 57 Bar all optical 1w tH ‘

t he next nearer ot her regions have had a pattern of tonhed $tade
to the stage [err] Mand where the stage 5 tions determned; (1092 M +1
conpri gtical 1 by 2 switch elements and each sage depgtgmwgug[\@ Rattem chgan@pl@nqa B%s in

stage rhghBey the slagrjlogici @nd thg "E’a‘cﬂ‘?"%vm tch el @WA¥Nthej sitcly ejenents of the adjacent
st ages ﬁ;tl]c%fgésr 8’5’"‘2‘" Pfrtlg'ﬁm mb‘[ré’tf bf whi ch i SStigg?; ﬁ@&‘t"?@v"t’ %rfgggtgg%%"?: il s
fromt ments i P&t |
switch gﬁg’e %‘aqe?’a 92 M98 v %ﬁ??@ﬁagﬁ by 1 svxﬁ'Qf' %%‘lé‘ ang each s

( prises etn swctc ee e
([err] err']" ﬁ? and del eting each swit gﬁ Ie S ,mifggﬂ and
t he out put el ement in stages ([eﬁl d Qt ,Eﬁ witich isPOrt's
conpri ses one-hal f M¥Nthe nunber of 2 by comjc gt,g ecole slgn\g{glf,g,fq theSdeforianect ed
to provide sig- 1 omlcal swtch el egents ket B6mdn®id stRar &d 15 nals to
the switch el enments deleted from stage st agedt,;gtmghﬂ-yst;a&a 4@(},&@ ) stagel;
([err] dMicarz byl £5vith Bbmentiedni BhdhGtage SEQUENC (RS M@UIRNS HANGoletis 8:h Bwhdnr St
regi on taglkeét eBfe (16g.t Mp+ SlaRanehautputy t he lélemehhér stmjoh qiol. o) +dewsi(gmi mpr-of
cl ai m Poitadoiripeides emsetalf eithe munilrarf 26 swi t ch @bge MM twhich istconmagted to provide sig-
conpr i gi owicdl seitcht elgments in ¢l mesi nagreeacis swi t ks to itheswiteh dlepveats deletbrbiraesidger
r egi on sfage to(thecstagp (I0ge-M)+20 el enent havi ng o9 ¥ blegz Nnput connection and

([err] defining ® peguenqe] oft ragiens £PMRYiSGIt | ng bet ween one outgut connection
wi t h a aisiaegigncpdiappst torthrostagerhaviegsthe out putler B 'Bﬁh‘?dr ginflesigeing: g sigim § durther

t ween tsﬂ‘&l'esﬁ el ?fcﬁ'ft‘%‘c‘t'eI"t?ﬂ‘sé’ﬂﬁc?rnat out u?° feistep f r pﬁc't‘%éacge?dtﬁgnce
_ana\-t/hé‘"‘t“ NPrH%fgt‘he centor @?'@n 2 b | nffut r e%\a tf‘?"lS'Pn°g ctlo@"?:g‘ﬂtt %v?:v'; not
yet in 9f ﬂ"g,eﬁ.o Oggqgggg t il con® t.optanaqﬁt fir Uche
connect Ver m tt%ungsnet zwer k mt: Vermtt-

regio ﬂﬁgé il 4 P@le SelzseCtP%@gtanspmchel ungsstufen mit: the

reg| onqe,r ggjdﬁ, ei ner Ei ngangsstufe (84) aus
opt i SChend tpaueFH M'cdﬁda&.owﬁr §atcﬁges OR. e@gidctivl ARrmiiturighRtzwer Gnit: Valn@iENt en

(90 bi Sreg%)m W9 Bslined S6HASNCSDBY Aolobling- Sel ect mrbsse@a @k | Nto groups of switch
‘el enentife regionsKEé dékféd sehuraedNgsst uf e ei nen &hed GRP@BIsIULE (B9 @s eptischioh SchatHTher
‘of gr oupsdivifing @R INstbAGR each side of thad el AslefgIPObIS 93)cnwdtkidiedes Saiedlelei ner

.gi ven huglected region into groups of switch elements ment der Eingdngsgieie (et (Hirgafg88rt aus
‘opt i schehereBaladumbbreof givepstieeach 8gdiss 101) , wwolbewsi | AvdgragsSortva brittdiite und einer]
.35 giveeby der Ausgangsstufe zwei Ei ngan@@p@gﬁ%ﬁmﬁﬂ!’) @5 eptisghgn eigror t

‘enthglt; Verbindungsberei chen (80 bis 83) Poftat (94 Pisaiy) erePeirieden Sc ‘°'°
Verm ttlungsstufenl tinmes the nunber %%of smﬁ"ﬁ'&l‘f"’él"\%’?ﬁé\’ﬁs§“‘f?rFW?'hE'“ga"gsm"s und
efTiem Mist er” aus opii schen Wl Tenl ei tern st' pogsport;ent T"hszanunb r of

prior regions 40 zum Ver bi nden der Ei ng‘%p 'C'I? dzs%sg% ch a

pattern of con me\bctlon has ' Aus nte von

‘an- Het 'ﬁ?-, in '[q?cr aus_oplisc en Sle Hrf en,

wobei e a i |s t e num| &-ﬁ of 6(1)'pc1r£;e J&Qn dS t o aA %rbmden der g@lg}ﬂéntes E@rg%n
vel | enl eﬂnn r@%&gaew TeukBt hal t. a et g e it e

uni que &9§§p5dd9rto a groupdRCHI b@ikbeRied@BNZ el Chnelvened@ibriotkhbutdigspEikeRmaaNd
45 and Ghdh sWRdhBidhiohthB9)8 Giliqlo@Bsitn |  €i nem Gadosh GeuenrasichneledaBr M Ni Ng a
pat t er nwidfineGpstpeantii ons be- geokgnet 8ib Emitfighgseutingit €ifksn Butdirat an-

zust at z| | detériiig 4 Petterd\Vidf tcodmectionsTBnt S Of t hgeordnet siidagreiswenigstens zveh eusBidf en
(85 bi stwéeh) the ewitcb@livedebte lob tie e stages par at ed the Stofen 88 bis t8&€)dvane$phgnlementén t hat
ent hal tseparatel by dhef sdiesiod eagi@estobnthales Subst enthalien, diaetf beident Spitercdee Felstratéravi ng
a gi vereagostitch geménh having agivespdsition ider  Ei ngamyepberufder (Rindangestueyysd der diugen
group i#oeregiorrmisethe slephdarthdrrfom thee &0 50  owarRdsangeRsacllfpdbr acht  si nd;

cent er 9eg\gs 199ion i§ censpriaside agwiten olemedti t ch el eﬁ@rﬂ'“s‘er de’d’&%s‘:'l‘\?ﬂé”(e@ nleijerau schen

Viel | en| Evipg theagameqrpiPneRF{ir it B8 Lhme gr oup "V 'b B'F'C"e" sindit-

Subst r aPsAepd 69‘i°“9é’f E:{ gfgﬁg?w &P ﬂen ei ndlf %’ﬂel er kr zu unkte Ege
ggtdaggnge%? t?@agt% e 8 oy | §,, U7 § &bm a.t o .ﬁdgs%tﬁstab;te age
the corfR, 5 il 'ttgh A M E. o o e o 09

ent haltﬁ as rat ‘eq ual to t hg; £en p05|t| pl us one-hal f of
t he in gfen Berel chen (80, 83) angrenzend an d| e nunber of switch el enents
I n the correspond- Ei ngangs- und di e Ausgangsstufen eindiffun- ing
group; diert sind. 10 19
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2. Optisches Vermttlungsnetzwerk mt N Ein- nacl i st naheren
Stule zu der Stufe 1092 M gangsports und M Ausgangsports, uwu mlJuIIJ“lIl””II,
ent hal-t, und wobel dje Stufe (87)kp ¢las g8rt81( 1092 dadur chagek
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