0 5 114. 1' M SPECI FI CATI ON OPTI CAL | NTERCONNECTI ON APPARATUS AND METHOD OF
-FABRI CATI NG SAME Field of the Invention This invention generally relates to
the art of optical fibers and, particularly, to an optical fiber

i nt erconnection apparatus and a nethod of fabricating the apparatus.
Background of the Invention Fiber optics are being used i@ ?j q@ronic
systens with ever-increasing frequency and intensity, be é.‘%* btica
fibers can transmt nuch greater quantities of information than electrica
conductors. In increasing nunbers of applications, an optical as well as
el ectrical interconnection is desirable between circuit conponents.
Electrical energy is translated to optical energy which is transmtted by
an optical fiber or fibers betweenSBEEHIEANION:onponents, such as printed
wiring or circuit boards. One of the problens with using optical fibers is
that they are extrenely small and difficult to handle. A typical fiber may

be an acrylic coated gl asspiicdil nYAMREONNECTRON AP RIETUS aneter of 250
mcrons. These tiny fibers bifopd seeetmiet § ARind abrupt turns
or the like. Consequentl y; 0 bon e fibers to flat

flexible substrates to formwhat is called an optical backpl ane. The
present invention is directed to inprovements in optical fiber
i nt er connect itmgld 1 108r backpl anes to address the problens of

mndl Ing or manipul ating.optlcal,f ée% Ir'r:ﬁlyi Po1dBe G5 CRRNGE L AOBpEYAL BEs and0S1r
particularly, to an optical fiber interconnection apparatus and a method of fabncating the

apparatus.

Backgroungd of the Invention

Fiber optics are being used in electronic systems with ever-increasing
frequency and intensity, because optical fibers can transmit much greater quantities of
information than electrical conductors. In increasing numbers of applications, an optical
as well as electrical interconnection is desirable between circuit components. Electrical
energy is translated to optical energy which is transmitted by an optical fiber or fibers
between electronic components, such as printed wiring or circuit boards. One of the
problems with using optical fibers is that they are extremely small and difficult to
handle. A typical fiber may be an acrylic coated glass fiber having a total outside
diameter of 250 microns. These tiny fibers are fragile and cannot withstand abrupt turns
or the like. Consequently, it has become known to bond the fibers to flat flexible
substrates to form what is called an optical backplane. The present invention is directed

to improvements in optical fiber interconnection apparatus or backplanes to address the

problems of handling or manipulating optical fibers in interconnection Systems.




Summar,y of the Invention An object, therefore, of the inventionis to

priovi de a new and i nproved optical fiber interconnection apparatus.

Anot her object of the invention is to provide a nethod of fabricating the

i nproved optical interconnection apparatus. In the exenplary enbodi nent of
the invention, the apparatus includes a flat flexible bgdy.epgher defined
by a peripheral edge void of any projections. A plurality of optical
fibers are nmounted to the body nmenber so that their ends extend beyond the
peri pheral edge, and the ends of a plurality of the fibers extend to
different 1locations of the edge. As disclosed herein, the optical fibers
are nounted to the body nenber by a pressure sensitive adhesive. |In one
enbodi nent ofRufringari o getihemtioa coating is applied over the body nenber,
adhesive and fibers. The coating goveﬁgfs t he ends. of the gi bet,1 dﬁ_@%@gﬂj ng
beyond the peripheral ddyebiectnderedre; Hfghe BvEPHaLS 1 PRGNS Y TRl "havi ng
a silicone resj. 3S e il f enbodi nent of the invention includes
a second fIg’?h%lzlgfs'ﬁﬂntee%@(ﬁd?n%ln%{g%ﬁofér the plurality of optical fibers,
along with a second plAncahdriopjeof ofapt invehtidn iber srovslgratreethedof fabrisaiwanls body
“menber. The invention contenplates a nethod of fabricating an optical

i nt er connect iMpreypH apagal NteicARIEGHPMAPRAIYSt eps of providing a flat rel ease
substrate. Adhering a,flat. .f i bl pEhdRe: . & isHhaty At e,
wi th the body nenber %ithnegexﬁing)ﬁrggﬁb\?\n&gﬁna perg?np\;ﬁglr]gr:ﬂq}éécigdeﬁ\?/%i d of any
proj ections. fy Plekib®d bddy Afndpt Hefled By beesplaural adgantoddi of any peojeivys.ménber
as descri bed above, and the body nenber and_ optical fibers. then are el ed
as an assenblpjurtliymitdpscaldikess aresmpantediicthe oy meBPEOsthay @S’trlﬂ]g%c’élﬁ‘gf

advant ages Ofbegigned tihcr:] %grri];g}i]e%] c\gigtl:,l aHQQh@Qrpc@ro? rﬂtplmrality of the fibers extend to different

locations of the edge.

As disclosed herein, the optical fibers are mounted to the body member
by a pressure sensitive adhesive. In one embodiment of the invention, a coating 18
applied over the body member, adhesive and fibers. The coating covers the ends of the
fibers extending beyond the peripheral edge. The coating comprises a conformal layer
having a silicone resin base. Still a further embodiment of the invention includes a
second flat flexible body member over the plurality of optical fibers, along with a second
plurality of optical fibers mounted to the second body member.

The invention contemplates a method of fabricating an optical
interconnection apparatus, including the steps of providing a flat release substrate.
Adhering a flat flexible body member to the release substrate, with the body member
being provided with a peripheral edge void of any projections. A plurality of optical
fibers are mounted to the body member as described above, and the body member and
optical fibers then are peeled as an assembly from the release substrate.

Other objects, features and advantages of the invention will be apparent
from the fotfowing detailed description taken in connection with the accompanying

drawings.




fromthe follow ng detail ed description taken in connection with the
acconpanying drawings. 2 0 5 MAY M4 Brief Description of the Drawi ngs The
features of this invention which are believed to be novel are set forth
with particularity in the appended clains. The invention, together with its
obj ects and the advantages thereof, may be best under s{laddsbyilir ef erence to
the follow ng description taken in conjunction with the acconpanying

drawi ngs, in which like reference nunerals identify like elenents in the
figures and in which: FIGURES 1-4 are plan views representing sone of the
steps in the nethod of fabricating the optical fiber interconnection
apparatus of the invention; FIGJURE 5 is a fragnented section through one
enbodi ment oBrithBescription obtheddtworgsappar at us; FIGURE 6 is a section through
the ends of a plurality of fibers extending . beyagnd the body t he
apparatus, as m ght be¥bﬁk@H”6§ﬁEWéWP?“%WU%ECFPﬁgmg9 (§P%8ﬁ¥§§§g9%?ﬂgﬁﬁ

FIGURE 7 i's a.yiew si £ Ei g e 1SR NGHAR oBedRostdTent
i nvol vi ng nul”ﬂ‘?érﬂ%}éy'%!)ag}# A ok Qppdiitkd lairhd, ST Cintentthl SRAME BOAR CLoEROS

Det ai | ed Deseiagtareires therdid, RaebectiosewhdEnsodi hysefesenRe foshe faligwing deseriptiani ngs
in greater detail, and first to Figures 1-4, the

i Nt er connect tasan EpIPANRCHSN Wil rﬁl@r%F?WP%&W%@W%STG%@ﬂ%}fﬁ?ﬁce pgerals
I nvention identify like elements in the figures and in which:

FIGURES 1-4 are plan views representing some of the steps in the
method of fabricating the optical fiber interconnection apparatus of the invention;

FIGURE 5 is a fragmented section through one embodiment of the
interconnection apparatus;

FIGURE 6 is a section through the ends of a plurality of fibers extending
beyond the body member of the apparatus, as might be taken generally along line 6-6 of
Figure 4; and

FIGURE 7 is a view similar to that of Figure 5, but showing an

embodiment involving multiple body members and associated fibers.




wi'll he described in conjunction with the nethod of fabricating the
apparatus. This will provide a clear and conci se understandi ng of the
structure of interconnection apparatus 10 by proceedi ng sequentially
through the steps of fabricating the apparatus. Wth that understanding,
the first step in fabricating optical fiber interconnectd@gu?@ﬁﬁratus 10
is to provide a flat rel ease substrate 12 as shown in Figure ™ 1™ The
substrate is covered with a "l ow tack" adhesive to, in essence, provide a
rel ease sheet upon which interconnection apparatus 10 can be fabricated
and fromwhich the apparatus can be renoved. The substrate nmay be forned
by a pol yester sheet which is inexpensive so that it can be discarded after

fabricating PesdilegDesaminadfuse PeferdedfBrabodinestsbl e body member 14 then is
adhered to substrate 12 as shown |n Fi gure 2. Ehe.lfln%tf.f{exf[_..blt% kfgcp)phe
menber is a flexible p&ejsrEns dpEwtdrawngh mgreaer dpal v Iye' rat’efical ™ The
body nenber is.. ral r i - 108 LiPHE b Athe i1RE8§onl 6
void of any BPB‘?‘%?‘ﬁ?ro'H{se?(mfﬁg&g’g%yb%@#%}reqﬁéhgg%tl%ﬁte\% tﬁ ag ﬁfessa;e_ .
sensitive agfiRBkBscribegth @nj@etive it asthesthue of fabricalngythagiarares. thicwat ed

rel ease paper. This adhesive requires_ the appli cat;ﬁn of sone ]Eressure for
adhesi on and praviés etlormand coneiss pregerstanslingeichGSEprtene o INERFORAHCH B gpparatus

adhesives. A plurality of opti.cal fiber | b sk GG ALSnuUnt ed to
body nember 1@@’6&70‘&%1“&3??91‘%’”%’313 %’F%uéﬁﬁ%gtg%sg@@?@%}lgghe&@e t'her eon, as
described above. Ends 1§an @bt @Rbérs@hdihbeles fitd aui endabeyaing pmidapibeal
edge 16 of body nenber 14. It can be seen that the ends of the fibers

extend to di fiftercentediocappoalss 16 topravidea 8 releaserrubyens 12 AR D TH¥ hext
step is to apply a coating over body, nmenber 14 .fiber i ds
18a in the cdﬂf'g}ﬁélugﬁtfaé?ﬂs%&i%diwﬁt%ﬁyé%‘?’éa . a%]he,éwc%%‘tlp%&S]eg%%g?%w{'%gpégﬁaggsure

S.elnfi Li ve. - a%ﬂgfﬁiu\f}%n QhiBP H¥ertBHREf onl dppaRfus 10 Bk E@sicattd Bed feadshibliahas
W e

apparatus can be removed. The subsirate may be formed by a polyester sheet which is
inexpensive so that it can be discarded after fabricating a single apparatus 10.

A flat flexible body member 14 then js adhered to substraie 12 as shown
in Figure 2. The flat flexible body member is a flexible polymer sheet, such as of
polyimide material. The body member is generally rectangular as defined by a peripheral
edge 16 void of any projections. The body member is coated with a pressure sensitive
adhesive, such as acrylic adhesive typically applied to coated release paper. This
adhesive requires the application of some pressure for adhesion and, therefore, is easier
to work with than conventional adhesives.

A plurality of optical fibers 18 (Fig. 3) then are mounted to body member
14 by employing the pressure sensitive adhesive thereon, as described above. Ends 18a
of optical fibers 18 extend beyond peripheral edge 16 of body member 14. It can be
seen that the ends of the fibers extend to different locations 16a of edge 16 of the body

member.

The next step is to apply a coating over body member 14, fibers 18 and
fiber ends 18a in the configuration shown in Figure 3. The coating covers the pressure
sensitive_adhesive on body member 14 and "ribbonizes” fiber ends 18a as will be

described in greater detail hereinafter. Figure 5 shows a fragmented section illustrating



descri.bed in greater detail hereinafter. Figure 5 shows a fragmented
section illustrating 4 0 5 MAY 7006 the coating 20 covering an opti cal

fi ber 18 adhered to body nmenber 14 which, in turn, 1is adhered to substrate
12. The coating is a conformal coating, such as having a silicone resin
base. The coating holds fibers 18 dowmn onto the top of body nenber 14.

| nt erconnection apparatus 10 shown in Figure 4 then is rﬁ @qmﬁs an
assenbly fromrel ease substrate 12 by peeling the assenb sq% f of the
substrate so that a conplete product is fabricated as shown in Figure 4.
Figure 6 shows a section through the ends 18a of a plurality of the optical
fi bers extendi ng beyond peripheral edge 16 of body nenber 14, as m ght be

t aken al ong tHeidoatife BO coveRingan@pycal fiber & arﬂi'@r@e@rboﬁbime%l%ﬁﬁflér"r‘ﬂﬂFhvng{mng 20
substantially surrounds the_ _fiber ends which originally, |lay f : op of
substrate 121s aphered &%ﬁbﬁﬁa‘ﬁé?dgﬁﬁf ‘Ff?“f‘gbseal%on??r?}&lf‘%éwgasﬁ%? o ﬁa\é}s@ é F\@lg?ﬁe

" i bboni zes" L e, [} D9h 803 3R1ds Herd (1030, oG IEboantheater noL - broken

or tangl ed. ﬁsgure 7 "shows ternative enbodi nent of the invention
wherein a second body IftefbgtieclidiapsarappllD atiowwy ér Figord ¢ aherf isyemeveadasgii ch

are adhered to first body nenber 14. The second b er can_be adhered
to the first asemplnfaivaelease suaﬁléae\%l%év\mé@wgéhﬂa%’?lgijmw@rs&gsf?%f’ el
enpl oying the pressure sensiti.v Ve Gf of the first body mnenber.
Second body %ﬁﬂ@fmim&dg‘f%% %Egﬁgggg%%s\%rngg%&rgmath a pressure sensitive

adhesi ve thereon. Ther gfafree siovaarebiomihttughitieends 1 8pofi apllrainbefitbe dgikal can
be nmounted on second body nenber 14A as described with fibers 18 on first

body menber fibdrs eAgailing beporidqrengherelrger #§ opbodygneipparilddesgiight bHdkeLHoRE t he

fﬁcgin SUPLU;élliiaE: %éﬁ?ﬁ%éﬂg :4tC ?tlcaxfa lbg Seen tl?a?gogfgrema %881@1% ﬁ%qgst%mrsu%uﬁcﬁ tiRown
fiber ends which originally lay flat on top of substrate 12. The coating holds the fibers
together and, in essence, "ribbonizes” the fiber ends so that they stay together and are not
broken or tangled.

Figure 7 shows an alternative embodiment of the invention wherein a
second body member 14A is applied over optical fibers 18 which are adhered to first
body member 14. The second body member can be adhered to the first body member in
areas between and outside fibers 18 by employing the pressure sensitive adhesive on top
of the first body member. Second body member 14A also has a top surface with a
pressure sensitive adhesive thereon. Therefore, a second plurality of optical fibers 18A
can be mounted on second body member 14A as described with fibers 18 on first body
member 14. Again, conformal coating 20 is applied over the top of the second plurality
of optical fibers and the second body member as is shown in Figure 7. Of course, it
should be understood that further body members can be employed to further "layer” or
laminate the interconnection apparatus of the invention.

1t will be understood that the invention may be embodied in other specific
forms without departing from the spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered in all respects as illustrative

and not restrictive, and the invention is not to be limited to the details given herein.



shoul d be understood that further body nenbers can be enpl oyed to further
"l.ayer” or lamnate the interconnection apparatus of the invention. It

wi |l be understood that the invention rmay be enbodied in other specific
forms without departing fromthe spirit or central characteristics thereof.
The present exanples and enbodi nents, therefore, are to be considered in
all respetiAdM& illustrative and not restrictive, and tiheMaw¥dhti on is not
to be limted to the details given herein. 5 CLAIMS 1. An optical fiber

i nt erconnecti on apparatus, conprising: 05 MAY 2004 a flat flexible body

menber (14) d bRRes afud t&hoMehel of any projections; a
pl urali t]$ of %‘étq’ﬂﬁg?lﬁ’b Eéaﬂ?g& (18) lmﬁ]ﬁ?edu{’o tﬁe b%dy menber (14) by a

pressure sensitive adhesive so that their ends (18a) extend beyond said

peri pheral edg ) t he ralit o i t o]

different | ocﬁtﬂ%n&e"(‘@S%Od&f‘“F‘I’i‘gereélgqé ‘?aﬁﬁ‘ﬁg 28 ‘D’Url?gm(ag%)dEé 32§)St ﬁ?& §P3n$

menber, grg%% & and fibers, the coating covering the ends of the fi bers
ey

extendin ond sai d perlpheral edge. 2. The optical interconnection
appar at us of alpdurality whepedah fﬂmsd(wdammgect 20 thecbagt msaaber {18 b &K o RESSY ayer

havi n aS|I|cone resin base. T opt.ic inter f
claim| BB ST BT s ids (355 BUBHE beloBl S PAFHE S SEPY RS
4. The OEHdb gfaﬁ{ycmﬂ@%é@@x@ﬁ@@d@ﬂfféﬁen@focadl@isrmaa) dfnisé edtiengnd second

flat flexi 4a) over said plurality of optical fibers
(18), and a seccoanlng)[l&)adwt Weolﬁoddpmﬁ@éﬁr bR al(dlﬁgf)’s n@ﬁrﬁoéﬂ“% GOYHEESBE ond

body nmembe c{s of the fibers extending beyond said peripheral edge.

2. The optical interconnection apparatus of claim 1 wherein said coating (20) comprises

a conformal layer having a silicone resin base.

3. The optical interconnection apparatus of claim 1 wherein said body member (14)

comprises a flexible polymer sheet.

4. The optical interconnection apparatus of claim 1, including a second flat flexible body
member (14a) over said plurality of optical fibers (18), and a second plurality of optical fibers

(18a) mounted to the second body member.

5. The optical interconnection apparatus of claim 4, including a coating (20) over the

second body member (14a) and second fibers (18a).

6. A method of fabricating an optical fiber interconnection apparatus (10), comprising

the steps of:
providing a flat release substrate (12);

adhering a flat flexible body member (14) to the release substrate with the body

member being provided with a peripheral edge (16) void of any projections;



5. The optical interconnection apparatus of claim4, including a coating
(20) ‘over the second body nenber (14a) and second fibers (18a). 6. A

met hod of fabricating an optical fiber interconnection appafadAigilt10),
conprising the steps of: providing a flat rel ease substrate (12); adhering
a flat flexible body menber (14) to the release substrate with the body
nmenber bei ng piawitisigdo Whd body penibphby al predge {ebs}ive aidliesofe amplprgipjoéepiienhs;
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pluralit fthe ers exte 0 erent |ocations (16a) of the edge;
appl yi ng a coappitng 20patingef20) beetibe porte mxenber aathhesive end diderfsi Wish shapredhing he
coating being applied ov%% tqﬁéfnds of the fjbﬁrs ext.e dqulgg¥@nd sai d
per i pher &FnedgRlichAYeT tlaetndiglt lmﬁﬂ?uﬁﬁﬁﬁ%?ﬂff paid PEIET e T er s (18)
as an assenbl ef:lﬁﬁ%ih%%%d?%&ﬁ\?@ (1DUBRLIRLS £HE2) (187 as T asBLNO G0 he rélkan:6
wherein said coatinhg (20) is provided as a conformal |ayer having a

si | i cone substare id@%e. 8. The method of claim6 wherein said body nenber (14)
is provided as a flexible polyner sheet. 7

7. The method of claim 6 wherein said coating (20) is provided as a conformal layer

having a silicone resin base.

8. The method of claim 6 wherein said body member (14) is provided as a flexible

polymer sheet.



