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BACKGROUND Connectors to attach pi eEddLEo an opto-el ectronic nodul e exist,
but in all cases, the I t chip in the nodul e
is smaller than the spé%#ﬁghgg?&ﬂg%gpﬁgnggﬁ%%QQﬂhﬁlaﬁénents for exanpl e,
the guide pins used to ensure accurate, reproducible alignment between

fibers in the connector and_the nodule. This prior art arrangenent is shown
in FIG 1. A fiber bundle | FIEEPONAEE INKENEIONonnect or whi ch contains a

ferrule. pi R t

hol ds t he md%ﬁs}g&%{t ﬂ#vegeél{sfézlazﬁ}sggaccurg);rg%do%{ofrﬂf)é%g%%@ t%%@%%ég%ﬁgsteﬁer and
it holiddibeheptmuddmmplueichtidnemrsanganserds.gr oup, very accurately with respect to
the particular alignnment features so that when the connector is plugged
into a mating connector (holding additional fibers or on a nodule), the
two connectors al i gROJCRIRSINERFOREL ATEIAPREICATIONG T TSt
connector with the corresponding features (elther f| ers or optical or
mechani cal dBué @mﬂ)catibnaclalrmwmrﬁy vpdat3édISGil d9Ge) @) sElniteil StotenLodvisiondln

order t int I,n connectors together,

t here aﬁaég% iF‘{&if’ ‘\%J\%l @ﬁ;@@%\%gﬂ?@iﬂégga&?ﬁ es that are spaced apart
over sone di stance. However, to maintain the accuracy of these alignnent
features with respect to one another, they cannot be separated in space by
too great a distance. This is beBé@éGRm%NDmnuf acturing parts with
extreme acc I r of, .t he
a1 gnment 1 cat ot ARRLGREL40 bl AR BLA Rkl B 0L Y B et eapar
Hence, dikeofftRabpioateonoait fag diép Bthe addliRris smaller than the spacing between the

alignment elements, for example, the guide pins used to ensure accurate, reproducible

alignment between fibers in the connector and the module.

This prior art arrangement is shown in FIG. 1. A fiber bundle 1s terminated into a
connector which contains a ferrule. The Connector-Ferrule combination performs two
functions: It holds the individual fibers very accurately with respect to one another and it
holds the multiple fibers, as a group, very accurately with respect to the particular alignment
features so that when the connector is plugged into a mating connector (holding additional
fibers or on a module), the two connectors align the fibers that are integrated with the first
connector with the corresponding features (either fibers or optical or mechanical devices) that
are integrated into the second connector.

In order to maintain high accuracy when plugging two connectors together, there are
usually two or more alignment features that are spaced apart over some distance. However,
to maintain the accuracy of these alignment features with respect to one another, they cannot
be separated in space by too great a distance. This is because, when manufacturing parts with
extreme accuracy, the manufacturing error in relative placement of the alignment features
increases as those features get spaced further apart. Hence, the features need to be spaced far
enough that they can control such things as X-Y positioning and rotation in that plane
accurately enough, but not so far apart that the accuracy of the placement of those features

themselves interfere with the accuracy of the connection.



enough that they can control such things as X-Y positioning and rotation in
that plane accurately enough, but not so far apart that the accuracy of

t he pl aceweni3/ooso7bhose features thenselves interfere w trdimsoaezgsacy of
t he connection. WO 03/003070 PCT/ US02R22094 2 For purposes of
conpatibility, the industry currently uses a few standard connectors, for

exanpl e the P(r) connpector_(a rtggi,stered trademark of US Conec Ltd). The
MIP  connect BT BEROSEHAT eATRatibEy: 16F st cpralysisacetrrustandai sppestorsas a
result, i i S b this
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i ncorporate.chips into havin r nd nore optical,..deyices.and,. in some
cases, b ERoRE et Rariat bF areh v 3RS g epigh BV oLy the So R of
devi cesapnfhdntBELIi@OBINst Y 1 ncrease, the chips get larger. Thus, the
connector can becone a limtation on the size of the chip (and hence the

nunber of deds tiss wogsssTpiotlctmeme conpbnanis) or nSulnbesUaste hggute probl em i s
the fact that. i.n nmodules current avai.l abl e, the .alignnent features on
the modtiee el lpERThbEGrE eh it tof BBt ieeh Atk dfeerrree
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the alignment features on the optical connector. Thus, as shown in FIG 2,

t her e i ehips gt daeem Thyist the gprnectr fan hedomeractimitetion on s sign of He chini@nd si de

t hat ﬁﬁ;ﬂf' Jteri .Qyconnect to currently avail abl e
commpgﬁ%ﬂ&@gennec éépgdg‘;&ées dgggls%ﬂﬁf(gﬁfgg{%%a%ﬁ' to the problemis to design a

whol |y new cGomgoeiuating the pustsiemiis the fhértiysy inahddides ddenemtle hvailablenget or desi gn

is expensive and typically o?tside t.he business areas of producers of the

chi ps. NEFE¥REfcatrfRemnt Seylewge v Hagitadiae the medpledaskagtcept ance of
conneat o 5. |1 il PRiSrtiiohl®, et DEW(IPmEinchl pOphstr GHF, (BRI
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One possible solution to the problem is to design a wholly new connector for use with
larger chips. However, connector design is expensive and typically outside the business areas
of producers of the chips. Moreover, there is no way to guarantee widespread acceptance of
such a connector, thereby limiting the market for both the chips and connectors. In addition,
it is desirable for such larger chips to nevertheless be compatible with existing connectors, to
avoid the problem of widespread rejection due to the inherent obsolescence effect it will have
on existing products already in use.
Thus, there is a need for a way for chips larger than the alignment pin spacing to be

- able to be used with current commercially available connectors.

SUMMARY OF THE INVENTION
We have developed a mechanical connector piece which provides a way to attach a
multi-fiber connector to an opto-electronic module when the size of the opto-electronic
component (i.e. chip) for the module is larger in areal extent than the spacing of the high
precision alignment elements (e.g. guide pins or other alignment features) used in commercial

connectors.



able to be used with current commercially avail abl e connectors. SUMVARY OF
THE | NVENTI ON W& have devel oped a nechani cal connector piece which provides
a way to eld@mos@o nulti-fiber connector to an opt o-el ect rEgiigsopBsigh e when
the size of the opto-electronic conpgnent (i.e. chip) for the nodule is

| arger in areal extent than the spacing of the high precision alignnent
elements (e.qg. guide pins or other alignnent features) used in comerci al
connect ors. %@ {t}bf,ﬂg@gmdﬁ@ztpwg@z;scz@g@geregl arpe few wé Hicagay adventegestandes
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be consjdered limtations on the invention as defined by the clains, or.
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ar e appbé dmllteneously pnesenisipecingié embediieye rBimdlarly asoehel adapithges abd gpplioatsit her s.
Thus, this summary_of featurea.and ,??g)ivantg‘?ges ﬁhOLﬂ,d not be consi dered

di sposi ©iq7 3pechet Be RvsrHELcqdinARPlicable toQibgrs Thug, this eupmaryof fpaiurssioatht ages
of the } | jql o ] ChhpkiAn, from
he. dr st Ao B O R BSAEI i R AR s ' F
1 showsfeaturgsrimd atlvantaged ofrtiguhecndion gritlibagpri@agpaeenp i the feltdwingdGcriptisipows t he
probl e thg.&5 &J\AII. be e(ﬂlgoug ered when a commerci al connector needs to be
connect 8d™dH° &2 b EHAOE Ee‘éla]&]i’ﬁ'p with a larger area than the spacing of
the alignnent features of the connector; FIG 3 illustratesa coupler

adapter with alignnent features placed on optical conponents and
configured to mate w tHBREEE DEMRRIEIION O EHE DBAWRGS ng t he connector;

FIG 4 shows | res, of FIG. 3 ipntegrated with the nodul e
package; Flgé!g SI?IHVSSQ{E:S glﬁee%&%ﬁg aqqugenar%!r)l%%getgttﬁ? Igoro ’FIG 4 with the

addi ti on of BIG2;shawe theproblefh thhiowt] W eresiitode evhich @WoimercidBdonasdtoof t he

coupl er adapter in FIG 3. . L. .
needs to be connected on a module having a chip with a larger area than the spacing of the

alignment features of the connector;
FIG. 3 illustrates'a coupler adapter with alignment features placed on optical
components and configured to mate with a commercial optical fiber holding the connector;
FIG. 4 shows the alignment features of FIG. 3 integrated with the module package;
FIG. 5 illustrates the alignment features of FIG. 4 with the addition of stop; and

FIG. 6 shows an exploded view of a variant of the coupler adapter in FIG.3.

DETAILED DESCRIPTION

We have created different variants of a connector usable to attach a fiber bundle in a
commercially available connector to an opto-electronic module with high, reproducible
accuracy. The connector may be one which is designed to allow the fiber bundle to be
‘plugged-in’ just once or could be applicable to a removable style which could be ‘plugged-
in’ and removed multiple times. A few examples of such cables are the as MTP, MPO,
MPX, SMC, ST, LC, MT-RJ. While an apparatus constructed according to the teachings
herein could be used with any opto-electronic module or connector for such applications, it is
particular useful for opto-electronic modules where the chips to which the fibers in a fiber

bundle must be mated are larger in lateral and/or vertical extent in a plane containing the



DETAI LED DESCRI PTI ON W have created different variants of a connector
usable to attach a fiber bundle in a commercially avail able connector to

an opt o- elwerdsroosy7¢ nodul e with hi gh, reproduci bl e accuraggr/gdees@pnect or
may be one which is designed to allowsthe fiber bundle to be ~plugged-in’
just once or could be applicable to a renovable style which could be
"plugged- in'" and renoved multiple tinmes. A few exaqgles of such cables are
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according to the teachings herein.could be used with any opto-electronic
nodul e @%C%&ﬁ_ﬁga%ﬂ@%?%a%‘ﬁe%%??%‘éﬁ ons, it is particular useful for
opt o- el ect r ORiGeriREH Bk WNepitcal BEmpdlicAts 1110 ¥ @bdilbpatkiagenso ar smadlleber
bundl e nust be mated are farger in lateral and/or vertical extent in a

pl ane ciban dierfipagng hEmap A@enoeaoizatursT20308 fapds aligumens featpigs £ &kt Mh¥&) f or

exanple, in.the case of .guide.pin I: | th
pacy gtk 8% Rt WL U RLsR 8 AraF oS L ghBott 618 Mool 12
conponewhichkdftals aderaldU e tHapHaget dothgamentsiid Cennectdrdiertufeconfianition of

mal e al i gnnent features 120 and fenmle alignnent features 130. Sha Is a
prior ahfﬁd%tmdﬁﬁ@@ﬂrﬁhﬁrst"ﬁé&t aqeppaily adthgesnepdp opg Aaptaerang it Qlé? %ﬁt"@g“}g\ﬁ%t 0 a
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holding fiber bundle 240 needs to be connected on a module 200 that has a chip or optical

components 210 with a larger area than the spacing of alignment features 220 of the
conmnector 230. ‘

We have devised at least three approaches that overcome the problem noted above.
Moreover, we have recognized that using certain variants of our approaches in some
applications will introduce other problems previously unrecognized. However, we have
devised other variants which overcome those problems and provide further advantages.

In one example approach in accordance with the teachings of the invention, shown in
FIG. 3, we create a coupler adapter 320 which is can be placed on top of the optical |
components 310 of module package 300 and is configured to mate with a commercial optical
fiber holding connector 330 that holds fiber bundle 340. The coupler adapter 320 is designed
in such a way that it has alignment features 324 built into it and is constructed to have holes
or an optical access window 322 through it to allow optical access to the underlying optical
devices. In addition, the coupler adapter 320 may include a base 328, and a securing means
326 generally used in the industry to hold the base to the optical components 310 or the
module 300. The optical components 310 and the coupler adapter 320 are designed together
in such a way that the portions of the coupler adapter 320 that do not allow light to pass



conponents 210 with a larger area than the spacing of alignnent features
220 of the connector 230. W have devised at | east three approaches that
over come Wwaeososab em not ed above. Moreover, we have recogiizeshbh®l usi ng
certain variants of our approaches inssone applications will introduce

ot her probl ens previously unrecogni zed. However, we have devised ot her
variants which overconme those problens and provide further advantages. In
one exatiptughalopod dupeadt theaapemtivarnd thanhithatdier the petiomumcodf theenddwkeastd on,

shown in, FIG .3  we create a cC er apt.er. 320 ich is.,can be placed on
top of Wh%leogﬁscﬂllc’wséléﬁﬁﬁﬁl _engg% Fs %ﬁd@ﬁmﬁ%a% 33?18??%8 i gur ed
t o mat e339 dpAcall inAMRHE] RnpaRble&Ath hilsh Pelcidé Fhildstapansehe ihedtflickihat hol ds
fiber bundle 340. The coupl er adapter 320 is designed in such a way that
it has edgmppaeitto beaf ur abitgrily bbuge tizé.nto it and is constructed to have
holes or an tigal access w ndow 322 through it to. piical access
to the underPRgiBbyREER RS HORE ARt Dokl PRLAER or 520

may i ncubstanialBelseeB¥idld nndllaws &swohfiguiig tpracité ofandhakiaalighe@ni N t he
industr*y to hold the base to the optical conponents 310 or the nodule 300.
(S
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Alternative variants use a sinpler ap as shown in FIG 4, that
has a substArhirdbptyor iswamilarite ki fiorst appkdaohsxéapt, withnthefirstrepptdaeh grimct i ce of

havi ng the. allgnment f ures,, integrated with a nodul e ckage,400. In
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for an area slightly larger than the cross section of the alignnment
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protrude s
540 from being inserted to far. The module package 500 further includes optical components

520 having through holes 522 in the optical components 520.

One advantage arising from the first and third approach is that forces incurred by the
module as a result of the insertion of the connector will be applied to the module via the
adapter. Thus, they will be distributed over a larger area and hence produce less mechanical
stress on the module.

FIG. 6 shows a further variant in accordance with the invention in exploded view. As
shown in FIG. 6, a complex coupler adapter 620 having a window 624 is used which is
capable of:

being attached to an optical component module 610,

of containing the alignment features required for high accuracy and for coupling to a
fiber bundle 640,

of being fused with a coupling element 650 into which a fiber bundle connector 630
would fit, and

of allowing all of the optical signals from the fiber bundle 640 to interact with all of

the optical devices on the optical chip.



Athird optionis simlar to the first approach except, with the first
approach it is possible for the adapter to flex and/or sonething on the
connect or wignpz@osy7o ude such that something on the inserted@aNest@i can
potentially inpact the devices on thee¢chip in sonme applications. Thus the
third approach incorporates stops 512 on pins 510 that mate with the

al i gnnent features 532 having recess 534 to prevent the connector 530 that
hol ds fi ber Bamdied absyd) ilie erwplesiadaptent@Omtiend can be agadily mmdesdubatidaskithge 500

further includes optical ,c onents . 520 i.ng thr h | e 2. iLn the
opt | cal “EBTE PSS 45 RRED S Taiantes Oth 5 7 pombaitae it of MAESHIF o
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insertion of the connector will be ap{)I ied to the nodul'e via the adapter.

Thus, t ¢rEyeeipr systran.dltedsojcounests io\aelerrale wlrige hasgitgr gwide hisrdesprrdbiipies | ess
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of : being attached to. an optical conponent npdul e 610, of containing the

al i gnmebindiesdo bedsed wigh orpepupdy afarjer- adwewrouplpr adnpter dvrtles mpay haye seroadaryi per
bundl e ! Lt i t 650 into which a fiber
bundl e O%g%@kﬁﬁk%%&%ﬁﬂg%lﬁ%&%%?% dai%gl\fmﬁr%@al | of the optical signals
from the fi bErshouddheeddbd mdentterdhbt the tboval desafptionieonlptrepradentieive 6£€s on
the optjcal chip. 03/ 003070 PCT/ US02/ 22094 6 As noted above, the
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connector system It is designed to be ultrasonic ed to the coupler
pi ece oprizgiplkd of the saveatiowr Thydeseriptian hasinobattempied tsexthoustivebranuirerashalth has
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for a portion, is not to be considered a disclaimer of those alternate embodiments. One of

ordinary skill will appreciate that many of those undescribed embodiments incorporate the

same principles of the invention and others are equivalent.



bundl es to be used with our coupler adapter. The coupler adapter further
may have secondary pins 626 to further assist in the alignnment of the

fi ber bumbas/ioodoro shoul d t heref ore be understood that thePabase2/e®scri ption
is only representative of illustrative enbodi nents. For the conveni ence of
the reader, the above description has focused on a representative sanple
of all possible enbodinents, a sanple that teaches the principles of the
invention. The description has not &liAdM8 ed to exhaustively enunerate all
possi bl F itl o(g That alternate enbodi nents may not have been presented
for a s@g‘@ tion of the inventi on, or that further undescribed
alternate enpodl NBRbE pleRydpeer 236 drihige for a portion, is not to be
considered a disclainmer of those alternate enbodi nents. One of ordinary
skill will appasecitske that many of those undescribed embodi ments
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coupl er adaptheat lea@mpe aBgmbent fediasdeingt@nétucteioit alphRtndh hBMMEBEr hedid!r e
di sposed upon the base, the at | east qgne alignnent feature being

const r Jetaawpf%ﬁle&tr@%m&u@ tonpppit frapsspssiomel epticelpignelsdistween the tmvétmberfmdul e
to per i i f . bundl e
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opt o- elmodule largerrnrhplaa them d @agag of aligmasnt elearns wedii etlgarmfnel&ial g n rrent

el enent s used ‘ﬁ;tgma ? %é ect or that holds the nulti-fiber bundle.
2. The ‘i%‘f}fﬂ‘érr haidshe gruliiberp %erel n the optical devices further
conprise at | east one of |asers, detectors or modul ators. 3. The coupl er
adapter of claim2, wherein the base is attached to the opto- electronic
modul e. 4. Tihe coﬂ“ﬂibeouml@taqﬁ@pﬁerofclellnail,nwhqremher ein the base further

conpri ses w. ndow, fiber

bundl e and t Bi;aﬁ gSch%fg.\ﬁ}?th%r ompnse a east one of Bsers d%?ec%ors or moEiulators

3. The coupler adapter of claim 2, wherein the base is attached to the opto-

electronic module.

4, The coupler adapter of claim 1, wherein the base further comprises walls

defining at least one window between the multi-fiber bundle and the optical devices.

5. The coupler adapter of claim 1, wherein the at least one alignment feature of
the coupler adapter is constructed to attach an alignment element of the commercial

connector.

6. The coupler adapter of claim 5, wherein the commercial connector is an MTP-

style connector.

7. The coupler adapter of claim 5, wherein the commercial connector further

comprises guide holes and the alignment feature of the coupler adapter comprises a guide pin.

8. The coupler adapter of claim 1 wherein the coupler adapter is located on top of
the opto-electronic module and the coupler adapter is configured to mate with the commercial

connector that holds the fiber bundie.



5. The coupl er adapter of claim1l, wherein the at |east one alignnent
feature of the coupler adapter is constructed to attach an ali gnnent

el enent ofvd dmos@omerci al  connector. 6. The coupl er adaptwr/eo2eb@ism 5,
wherein the commercial connector is ag MIP- style connector. 7. The coupler
adapter of claim5, wherein the conmmercial connector further conprises

gui de holes and the alignnent feature of the coupler adapter conprises a
gui de pin. 8. The coupler adapter of claim 1l wherein the coupler adapter

is located og top,0 - troni c modul e;and the.c l,er adapter is
confi gur ed tg’ mat & %‘ﬁ“@’#?f‘ ﬁ%tt%of%?agh% a on r'lée%&ea%)?owgtor H’@?ﬁ@df A Y her

bundl e. %€ MBAR)3&EPridReg:/ USO2/ 22094 8 9. A coupl er adapter for attaching a
comerci al connector that holds a nulti- fiber bundle, conprising: a nodule
package: an 8p19dulgpraskigsonent attached to the modul e package; and at | east
one alignmen j i n of the commerci al
connect or fo%ng |g¥xﬁ8 t eggﬁc%l?qﬁ%ggmgﬁfﬁ(ﬂ%ﬁ%’ %lﬁde optical conponent to
perm t transailsast one alidnnogpit ifeatire magetawih blignrhdie etaments 6 the orbmeetig t o
interact with the optical c nent when the size of the optical conponent
is lar gfé‘?nqeﬁtoﬁ %éhﬁﬁ&ﬁ%ﬂmuﬁggﬁ?%mék t the %tﬁ"@]rﬁ?é‘?ﬁonéméﬂ@ﬁ%lt UERYSIION t he
COMTET ChPbptiaNaselPfor tHlmuiiEr& BRI o ﬁﬁ%ﬁft%iﬂ?f e%gﬁbmcﬁmpy?&{t%éﬂanmee
alignnment feature is disposed on the nodule package. 11. "The coupler

adapt er sig¢ otihgioptidad compenat is latper oparee than dlonypacieg of therdligament eleheates wal | s
definin ethrglgegh- hoéeslfor the alignment feature to protrude through. 12.
The coug? grm a(iﬁngp 16y 8?%6%05’0, wherein the alignnment feature further
includes a stop feature. 13. The coupl er adapter of claim 12, wherein the

stop feature is positioned distally wth respect to the nodul e package.
10.  The coupler adapter of claim 9, wherein the alignment feature is disposed on

the module package.

11.  The coupler adapter of claim 10, wherein the optical component further

includes walls defining through-holes for the alignment feature to protrude through.

12.  The coupler adapter of claim 10, wherein the alignment feature further

includes a stop feature.

13.  The coupler adapter of claim 12, wherein the stop feature is positioned distally

with respect to the module package.

14.  The coupler adapter of claim 12, wherein the coupler adapter is connected to
the commercial connector and the stop feature is positioned in the commercial connector and

wherein the commercial connector further includes a recess for receiving the stop.



14. The coupl er adapter of claim 12, wherein the coupler adapter is
connected to the commercial connector and the stop feature is positioned
in the comp®hgo@hrconnector and wherein the comerci al copoegker22hey t her
i ncludes a recess for receiving the stop. WD 03/003070 PCT/ US02/ 22094 9
15. A coupler adapter for attaching a commercial connector that holds a
multi- fiber bundle, conprisin a base having walls defining at |east one
hol e t her et hrldugh; Acwniﬁchsﬂhptepgvmﬁg@mmcmmpml conmstordhat hobdsraimigtipi ece
attachecn}-blgf (ﬁe RS, rrlJoduI e package and the base; and at |east one

al i gnme t At ure (Wlslﬁgged on the base mated with alignnment el enents of

t he commer ci alba@@nm&ﬁg%ui@éﬁrﬁhg geag ohdBolBWMdréthfdupRy bundle to the opti cal
corrponent to create an Optl cal interconnect and permt transm ssi on of

optical sign#TBodwe BkREEhe hole to allow the nulti-fiber bundle to
interact w thytg ?ﬁf%gﬁnﬁgheﬁ%%%eﬂfecem&@héd’\%t\% 5t|h otdlaﬁa %a%f{)é Ieca%d ﬂgorrponent

bearing piece i ane perpendic
el enent dasd;had the spacing of the alignment el enents used in the cormerci al
connector. 16._ The coupl er adapter of claim_15, wherein the alignnment

feature is metbastanerlignmen fpptisslignoseron th@&aﬁeamﬁteﬁwwl@amﬁlémams of
connect qfe Ak BM 'coﬁﬂe@ @%ﬂ%}nﬁr& thd mul b%hgtOQS@%I?al s n@hi®
ary 18.

further conprising secon nment eatures. er adapter
of cl ai m:réh’iq anppgrcel mtwmamd@amt alangmrson of egticat signalsﬂmmghsthe belede pins.

19. Th h d | t
f eat urg ?F’élg 35?@@1“%1 tgdn e%gwﬁthg?e‘?riﬁ{ﬁla n%ﬂ%gﬁtcemhar%ﬁgé% g{gt%gn wher ei n
the opt lo@abaucmcr%bﬁaﬁ Besing Sect BHratd Slong QPldnG pergeRiRIGLEE highMren a PC

card and a pat panel
elements, than the spacmg of the alignment elements used in the commercial connector.

16.  The coupler adapter of claim 15, wherein the alignment feature is mated with a

coupling element containing the commercial connector and multi-fiber bundle.

17.  The coupler adapter of claim 15, further comprising secondary alignment

features.

18.  The coupler adapter of claim 17, wherein the secondary alignment features

comprise guide pins.

19. The coupler adapter of claim 17, wherein the secondary alignment feature

comprise guide holes.

20.  The coupler adapter of claim 15, wherein the optical interconnect is a parallel

optical interconnect between a PC card and a patch panel.



