WO 02/ 12937 PCT/ US01/ 21690 SPECI FI CATION TI TLE "POST ASSEMBLY

METALLI ZATI ON OF A DEVICE'" 5 BACKGROUND OF THE | NVENTI ON The present

i nventi ow@erimBns to a devi ce package wal |l feedthrough aBeEmRéy216%hi ch is
netallized. The invention nore particularly concerns a fiber optic device
package wal | feedthrough which is netallized post assenbly. Conponents
found inside optical devices sucls P& OtFE@ AtTBOSNN tters, detectors, 10
nodul ators, anplifiers including diodes and exposed, uninsul ated
conductors, such as wire bonds, may beIdliEEeptible to environnental
cont am nat es and/ or re?kﬁﬂg ST | S ~as or fluxes
which can result in ga vanlJéS%%rrom %VﬁE’g%g,ithﬁg‘rléﬁg?F%lgﬁﬁng es whi ch cause
the optical device to no | onger operate in an acceptable manner. Thus, the
interior region of the optical device na <] r,ﬁ/ uated or filled
with an>15 inert element su ) WNe devi ce housi ngs

are then her met ifgalhienSRAREn pHRNBYES » dRvik o RIS SRS afieMbiNe

L&

optical signal wll penetrate the housing whilst maintalning herneticity
and wi t houtvhinhatscmpteliizeé dEgr mdentioormone parécularbneoricems anfibgr egier déveee of t he
optical signal. A r of general solutigns haye been devel oped to solve
t he probl eﬂ?%ﬁ_g%}?aﬁg%?@é%gbVﬁ‘h@dfg’gtaﬁﬁggﬁﬁ%éfﬁeﬁ tion of an optical fiber
over a 20 porti @onfponédts$ fdud GlsieRdptiol deQicas SRRt Yophtdl frahdigittbReddteniavgh
conmponents which then allow for the formation of a hernetic seal during
t he asd@nbmpdplatss sannlifisisciariuging 1fiesdeg lend repessed wpsulptesosandy@pige puch] asoy .
These desi t . i

Qi dhRds Stfevsg%%gﬁﬁ‘é ?&‘Eﬁvﬁwﬂﬁl écy('%)a?@ﬂ&‘tés SRR ey ?és,{@%lé)lgle

assenbly process dn € consi at1on e reductron o

stresses t breatigh sudiesirgsinsaordluasssehibh yamesistio dogabgwic Guokion and bther filuens ar e
of particul ar, i nterest en 25 eppl oyi ng pol ari zati on mai ntajping fibers.
The' f cedt hSEGh b FA5F SSHRBRUGIS '@ gP INES| GeRy ™ At GPRBECDRPYEigh t Ube
that has prayd obSInerRde S Be oéﬁ/dal 8&8VidYmBY b0 eRdr RYacubiiBll @r B FRMI ol €
extendi ng through the device package wall . nufacturing such a device is
expensilve itheet ¢lometesuniylas inpkagenetipidally nide stewiss housingsaars éhdsl hersrebpallywhi ch
are foll owed ol derin t eps., Furt.her .the.current ..30 fe hy ough

esi gns. ©y SIELSY IVETED ~oalert B At ovir BRAFL SGE v oy BRI | e
assenbly. HneEEnhiStathigh BMnBEciRend witobturbieptdl ddpRMhtitd iAhd irdrishfdsion

f eedt hr ough ) o .
properties of the optical signal. A number of general solutions have been developed to

solve the problem which typically involve the metallization of an optical fiber over a
20 portion of its length prior to assembly with the feedthrough components which then allow
for the formation of a hermetic seal during the assembly process typically through the use
of a soft solder alloy. These designs may also take account of the stresses created during
assembly process and give due consideration to the reduction of these stresses through
design and assembly methodology. Such considerations are of particular interest when
25 employing polarization maintaining fibers. The feedthrough is then subsequently soft
soldered into a feedthrough tube that has previously been sealed typically by brazing, into

an aperture extending through the device package wall.
Manufacturing such a device is expensive due to the multiple metallizing steps
and assembly steps which are followed by soldering steps. Further the current
30 feedthrough designs typically only take account of a single optical fiber within the

assembly. There is a growing need to be able to provide multifiber feedthrough
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Anot her objcentainof the invention is to provide a netalli zed fiber optic
cable which 20 is inexpensive to nmanufacture. In one formof the j

i nvention, the assenbly includes a first elenent having a first surface
and a second el ement havi ng aspANINERTOF 63 INVENTION €l enment positioned
adj acent to and contacting the second element SO as to forma gap between
the firkdx el endierefng ithe apechjod af @nmresenmidvalstém tof pevirdst alproasssrandr i al
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a herneti c gsRatagb@tayeen the first el ement and the second elenent at the

gap. I n another form of the invention, the assenbly includes a first
el ement haV| ng 4t isfstill gnotbendbaess ofithe iavestion toprevidene meetallivechibes oplic evhle
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which is metallized after it is assembled to a sleeve.

It is a further object of the invention to provide a metallized fiber optic cable
which is easy to install.

Another object of the invention is to provide a metallized fiber optic cable which

20 is inexpensive to manufacture.

In one form of the invention, the assembly includes a first element having a first
surface and a second element having a second surface. The first element positioned
adjacent to and contacting the second element so as to form a gap between the first
element and the second element. A layer of a metallic material is then adhered to a

25 portion of the first surface of the first element and to a portion of the second surface of the
second element so as to form a hermetic seal between the first element and the second
element at the gap.

In another form of the invention, the assembly includes a first element having a
first surface and a second element having a second surface. The first surface includes

30 first, second, and third portions. The second surface includes fourth, fifth, and sixth
portions. The second surface of the second element facing the first surface of the first

element, and the first portion of the first surface contacts the fourth portion of the second
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el ement, and the first portion of the first surface contacts the fourth
portion of the second 2 WD 02/12937 PCT/US01/21690 surface so as to form
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for passing a fiber ™ optic cable rough a wal a detector and to
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vent Lon provi dadiih S bbul et e WS EHTR Uk, Ay Al fRFRs A° e
sane tilge heidlieatyo tlemsmetd edhWiiger. TS thaddess iatldddssBe fildheep ofipthchicher
features of the 25 invention are set forth below in the faollow ng detailed

descri pt i ofirsrlepiest pliasseie e sepnndrelsmestisaario SreriyicepRperevipseringsion oF
THE Fi GJREQaﬁA‘leWe@n BRI CLEmRRPLRChE SbRd Yentdh® FBN&AhLS A fing stEBY af the

at t endant
second step. The second step includes the step of adhering a layer of a metallic material

on the device so as to form a hermetic seal at the gap.

20 Thus, the invention is superior to existing devices or processes for passing a fiber
optic cable through a wall of a detector and to hermetically seal it thereto. The invention
reduces the number of parts and processes required to provide the hermetic seal.
Furthermore, the invention provides a device which is inexpensive to produce, while at
the same time being easy to manufacture, install, and use. These and other features of the

25 invention are set forth below in the following detailed description of the presently

preferred embodiments.

BRIEF DESCRIPTION OF THE FIGURES
A more complete appreciation of the invention and many of the attendant
30 advantages thereof will be readily obtained as the same becomes better understood by
reference to the following detailed description when considered in connection with the

accompanying drawings, wherein:



30 advantages thereof will be readily obtained as the sane becones better
understood by reference to the follow ng detail ed description when

consi der adobmiennecti on with the acconpanyi ng draw ngs, PeHEs&/216903 WO

02/ 12937 PCT/ US01/ 21690 Figure 1 is a side view of a fiber optic cable;
Figure 2 is a cross-sectional, side viewof a ferrule; Figure 3 is a side
vi ew, shown par Fig@kéyig Asi@é ORGr SRCfile@Bptiotabldie fiber optic cable of Figure
1 nmounted in the Terrule of Fiqure 2 sg as to forma cable-in-ferrule 5
assenbly; Fi gur51w¢%1%a@rpéﬁeswg@wl,%cﬁﬂ)mwlsémf@wl@;y in cross-section, of the
cable-in-ferrul e. . i . r ' '

nmetal lized so aglgfug@ ?%P%lée Qir?e“}t’:gwlg%%l%l%ﬁec??gﬁ: g cg?o?mgkgﬁfggisbfgﬁ%[?t% galb:legsgur e 5
is a side vwf&@igmet It heoumddald itlre derodblof-Figuktel rsul & &b sanblay cable-F-fpauée 4; 10
Figure 6 is a side view, shown partially in cross-section, of the

metal | i 2ed 3SEHBI%- i n-ferrul e assenbly of Figure 5 soldered to a wall of an
i nstrunment or o L i1y Bl gt i vi ew of
anot her enbodi ng;h%ﬁ-%?‘i'sf gﬁﬁeﬁ’ﬁﬁéﬁbg }l}é?ﬂ ?ﬂr??fseer%}llbj ’eﬁgs?%{énb %feﬁleﬁ gure
8 is a per agenbiywef \Higurco8, twheres tirs talde-esfdmané ng) metgllived/ @s 4sotardorm taher ei n;
and Figure 9 if ei%(?pe{?s.gecti ve Vi of a nulti-fiber feedthrough assenbly
utilizing DeilizefsabiedariPaple @S :gure 8. 20 DETAI LED DESCRI PTI ON OF THE

| NVENTI ON Ref er midige 50w §ife VRG% SHBMnRENize MR8l fdrhiSads 6By T e BET al S
designate identical or corresponding parts throughout the several Vviews,
and norl® parti cliignre ¥ isoa sideguicws sovam gaiatii én endss-sactian, if therivartaliieedt of

Figure 1 1 SHeUrrandy abtuPil o Rl SoonRL G o o R iR o S o 4

i ncl udes ageviePbi g@bktdré;ber or core 6 covered with a sheath 4. The sheath 4
is made of a polynmer material_ having electrical_ insulative .
charact eri sti csFigpse7 ape ipeespeqtiveaicvs of anathesieaiodiment @€ the metallized cable-

in-ferrule assembly;
15 Figure 8 is a perspective view of two substrates having v-grooves formed
therein; and
Figure 9 is a perspective view of a multi-fiber feedthrough assembly utilizing

the two substrates of Figure 8.

20 DETAILED DESCRIPTION OF THE INVENTION

Referring now to the drawings, wherein like reference numerals designate

identical or corresponding parts throughout the several views, and more particularly to
Figures 4 and 5 thereof, a first embodiment of the present invention is a metallized
cable-in-ferrule assembly 20.

25 Figure 1 is a side view of a fiber optic cable 1. The fiber optic cable 1 includes an
optical fiber or core 6 covered with a sheath 4. The sheath 4 is made of a polymer
material having electrical insulative characteristics. The optical fiber 6 is typically made
of glass or, generically, of optically transparent fusion products of inorganic materials
that have been cooled to a rigid state without crystallizing. Typically, the main

30 constituent of glass is silica, SiO,.

Figure 2 is a cross-sectional, side view of a ferrule 8. The ferrule 8 has one end

bored out so as to form a large aperture 10 and the second end is bored out so as to form a

4



of glass or, generically, of optically transparent fusion products of
inorganic materials that have been cooled to arigid state w thout

crystal | iwdnyg129Fypically, the main 30 constituent of gl aBeTWUSo1ZI1kY0Ca,
SiQ2. Figure 2 is a cross-sectional, side viewof a ferrule 8. The ferrule
8 has one end bored out so as to forma large aperture 10 and the second
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material. Preferably, the ceramic material i s nade of zirconia, ZrQ2.
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fiber optic ca e w';]ﬁt > . 5 i i 3,
the optical fi bgig%ée%ggzds%@ ?%‘rvbug hﬁgshéﬁ@%glrlgén g%é%%%ﬁgn’l(g daiér:&lﬂt&ﬁe
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mat eri al a gap at the interface 14 between the sheath 4 and
the | arife #pdittenppticd@bleThis pasisionds] witloh theHarge ipdsbwe b of ihe derhiles.1 Imerdet he

Vew whi ol iR by T e s SRR oo i ettt £ °°
ferrul e assemblisedioe 1HNGtHEE Be kikafhed ind Be 3556 BRrdard 60.NBBe BREALIYRIFALd | zed

wth a layer of a nmetallic material 18. The netallic naterial 18 deposited
at a gap afibetmwticselde § a0é thedferrpe Swesths ntnecableeniferage pisgmblyild. of the ferrul e

8 and the optical_ fi . ' ti.G. L BiicC
ceal. The resul Tl SE488 ey Sk e neRRial R sl AOIDIRCIERISE O )
20. 20 1B gidrenl®©adsemblySialeTiv eiblesin-fEingle assembly Mehasciidbh enctailifedrwith 1agssenbl y
20. Figure 6 is a _side view, which_js shown partially in cross sectjon, of

the metal | PEaetatiigmateripl Fer The @eﬁgicé%mal 38 dPquSttefla !‘“'i g9 2 ePeFpss & or
OPerLg of veTE B ki 2t e e mnChpRE e altncrsial Lo
t o be sol destde 1 tfanishehemmietit bdab Ted desiiting dugureefofins h owtallsaet delle-in-ferrule
assembly 20.
20 Figure 5 is a side view of the metallized cable-in-ferrule assembly 20.
Figure 6 is a side view, which is shown partially in cross section, of the metallized
cable-in-ferrule assembly 20 fitted into an aperture or opening of a metallic wall 26 of a
vessel or other device. The metallic surface of the metallized cable-in-ferrule assembly
20 allows the assembly to be soldered to the metallic wall 26. Figure 6 shows solder
25 material 28 at the interface between the metallized cable-in-ferrule assembly 20 and the
metallic wall 26. The solder material 28 provided a hermetic seal at that interface.
Additionally, or in the alternative, soldered 28 may be provided at the interface 20.
Preferably, the metallic material 18 is made of a silver based compo‘und and is applied by

way of a metal vapor deposition process. Other deposition processes such as hot dipping,

30 flame spraying, and electroless plating can be employed.



25 material 28 at the interface between the netallized cable-in-ferrule
assenbly 20 and the netallic wall 26. The solder material 28 provided a
hermeti c veat/1287t hat interface. Additionally, or in therpalfsswasiove,

sol dered 28 nay be provided at the interface 20. Preferably, the netallic
material 18 is made of a silver based conpound and is applied by way of a
net al vapor dep i Binkh ﬁﬁ&{? t
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uneven surface roughness. The first substrate 42 has v- grooves 46 forned
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formed of a ceramc¢ material. In practice, nore optical fibers or
cores 6 ar8uficasaughpetsneldi Sffmdﬁvbsyﬁteeﬂ%asg/e&f@ﬂ@Sé@tf@Wéﬂé@remz Thegfirstrhe

V- grooves gye t 5 between the
V- grooves %gisegén@é&fs?% g% Elgﬁg&es%@ggé t(}bogt%rcat es é’ﬁ% %8 as the first and
second subst r at Bsprticed Bvaoremonegpticdl diveus ds ce®s b aoetlbiemedlh&twdenpimﬁlisbmsi of

surfaces 44 an nt.a ch other or _are h | d .t oget her an adhesi ve.
The aceemniront sutsai s 3 TRE BB e o7 e Atrpd Sagedn P fhe OIS 6 ar o

et al | irsedneflogtife Rofiioupd STRahd KRR bh@BedoRisaBlMs OB, 416 o' it AR

second substrates 20 42, 48 "and cores 6 whi are netallized.

met al | i zat sesand supstratsed?, éSaWs@ﬁowardpp@@m#herbmﬁmfmmWésmfacsa 4%@119&0 ate 42
and the seco strate 4 ap 54 present between the
core 6 and® %tF?&%tﬁ%{ﬁaagﬁ%@age&fﬁg’? "~ 48. The seal created are

%r metic seals. TheWSsenithg offihé lﬁx@‘tlahaarseﬁ@am&tfsﬁate@ 42538 rHal thé Rotes 4 ardred.
e entire
metallized. Figure 9 shows a metallization region MR on the first and second substrates

20 42,48 and cores 6 which are metallized. The metallization layer seals any gap 56 present
between the first substrate 42 and the second substrate 48 and between any gap 54 present
between the core 6 and the first and second substrates 42, 48. The seal created are
hermetic seals. Thus, the multi-fiber feddthrough assembly 40 is formed. The entire
assembly 40 can then be soldered to the wall of a device or vessel so as to permit multiple

25 optical fibers to gain access through the wall into the interior of the vessel.

In another embodiment, the first and second substrates 42 and 48 can act as a
feedthrough for a single core 6.

Obviously, numerous modifications and variations of the present invention are
possible in light of the above teachings. It is therefore to be understood that within the

30 scope of the appended claims, the invention may be practiced otherwise than as

specifically described herein.



assenbly 40 can then be soldered to the wall of a device or vessel so as to
permt nultiple 25 optical fibers to gain access through the wall into the
i nterior voo 02/lm3vessel . I n anot her enbodi ment, the first RPOTUS@CIn
substrates 42 and 48 can act as a feedthrough for a single core 6.

Obvi ously, nunerous nodifications and variations of the present invention
are possible iQﬂl{%@S:Of t he above teachings. It is therefore to be
under st ood t hat the 30 scope of the appended clains, the invention
may be practiced otherwi se than as specifically described herein. 6 WO

02/ 12937 PCT/ USQ1/ 21690 A CLAIMS:, 1. An assenbly conprising: a first el enent
having a first SurfhSEcmblyLOUBHRE el enent havi ng a second surface, the

second el enent E‘?ﬁétteilém&ﬁ'h @Q#gg@gtsmt ecand contacting the first elenent so
as to forma gap between tﬁe Irst elenment and the second el ement, the

second &l enent bessagndretiement havingrawstmndesefacel the sochdaelempet pofitianeret al | i ¢
mat eri al adhered to orti.on . of .the first surface of th irst. 10 el enent
and to a p?)‘%fl? tgfa h‘g’n?é" %&%QFSF a’{z’(':eén‘?f‘? & e@gﬁda gp%%ﬁyeegothgsf?r% form
a herneti glefRal alPhvesdnl RRnfdnf, $te fLSMEAEmeNthelMenSRCENL BBt BMerdd]; t he

gap. 2. The assenbly according to Claim1l wherein the first elenent 1s nade
of an opteedlly transparent material. 15 3. The assenbly according to

Claim 2 wherein_the ceramG.mtger.i qf .th co e LScalreonia. 4.
The aseenbly. acedtiat Rhe T S EL e Cianplsdio f e RNt nE n A Rl bk B fid 15
mat eri gl i sleffiRdeamf toda pottiearof Higs @dosd BIAGALRDS the sebbld akERADIY aRCREEi g t 0
Claim4 wherein the optical Iértransparent material is glass. 25 6. The

S

assenbl y abemsratichgalihstwgeniths Brsiplementandibe sesged clementpbtheedanl | i ¢ materi al

is deposited on the first and second el ements by a netal vapor deposition

2. The assembly according to Claim 1 wherein the first element is made of an
optically transparent material.
15
3. The assembly according to Claim 2 wherein the ceramic material of the

second element is zirconia.

4. The assembly according to Claim 3 wherein the layer of the metallic

20 material is made of a silver based compound.

5. The assembly according to Claim 4 wherein the optically transparent

material is glass.

25 6. The assembly according to Claim 5 wherein the layer of the metallic
material is deposited on the first and second elements by a metal vapor deposition

process.

7. An assembly comprising:
30 a first element having a first surface, the first surface having a first portion, a

second portion, and a third portion;



process. 7. An assenbly conprising: 30 a first elenent having a first
surface, the first surface having a first portion, a second portion, and a
third pow®omny2937 WO 02/ 12937 PCT/ US01/ 21690 a second el er€nushizaissg a
second surface, the second surface having a fourth portion, a fifth
portion, and a sixth portion, and the second surface of the second el enent

facing the first séJ[an fe:iﬁg&{t ﬁ%%gfai §e§5nc?§tﬁfﬁ%9,tth?ts nﬁisﬁﬁﬁcegﬁvtiﬂré)ﬁ' &t he

first surface contac urth portion of the second surface, the
second el epenionpei fifth padenptnd & sxthepation, amt theisabondandfael afythe setoml

netallic material adhered to the third portion of the.fir rface of the
first el emglmeghfpcmng the, grsé F‘%tfar?e. 6 ithe é‘ﬁt FH‘F%H@JIEW@?H ‘Pé@@ %é?t 8°%econd
el ement sOqo@5 thig thO kit ﬂ?)_@ﬁéf%f Be $6@nd &hrh e t1#ARecontik1&nedtRIRSHEIDLY

according to Carm 7/ wherein the first elenent is made of an ‘optically
t r anspaSent camtrae imateria . andhe assenbly according to Claim 8 wherein the

ceram c material .of the ond, el nt i inLcania. 15.10.. The assepbly

according to C &il3%es O\E\/ﬁg?%ﬁ cp}%eqag? er%ift%ttﬁeé{nlr@tpml?rbo“#ﬁtfg?ti ngﬁ?esoﬂgde of
a silver bagegtscasmenndd tohe skigpativaBbthe s8ecirdife dfahéhaond dRmiesei n t he
optically transparent 20 material is glass. 12. The assenbly according to

C ai m 11 whetoeformiathermeticesealdt thengapret al lic material is deposited on the
first and second elenents by a nmetal vapor deposition process. 25 13. An
assenbly conprising: a fiber optic cable having an optical fiber

substanpi al 'y sgr rigndeshtily accosdigg td Claimewh@tindhas fifdt blmenaikemade afan

optically transparent material, the sheath nmade of a polyner material;
optically transparent material.

9. The assembly according to Claim 8 wherein the ceramic material of the
second element is zirconia.
15
10. The assembly according to Claim 9 wherein the layer of the metallic

material is made of a silver based compound.

11. The assembly according to Claim 10 wherein the optically transparent

20 material is glass.

12. The assembly according to Claim 11 wherein the layer of the metallic

material is deposited on the first and second elements by a metal vapor deposition

process.
25
13. An assembly comprising:
a fiber optic cable having an optical fiber substantially surrounded by a sheath,
the optical fiber made of an optically transparent material, the sheath made of a
polymer material;
30 a ferrule having a first aperture and a second aperture, the first aperture being

in fluidic communication with the second aperture, the ferrule being made of a ceramic

material, and wherein, when the fiber optic cable is mounted to the ferrule, the optical

8



30 a ferrule having a first aperture and a second aperture, the first
aperture being in fluidic comunication with the second aperture, the
ferrul e vednylavatle of a ceramic material, and wherein, whe€nushiibdober
optic cable is mounted to the ferrule, the optical 8 WD 02/12937

PCT/ US01/ 21690 fiber is positioned wthin the second aperture and t he
sheath is ‘”hﬁhﬂ} , g/\ﬁ@sr

formed bet \%@gfnfst eﬁfggﬁc ﬁ%gsrecélﬂnc{jéﬁe sée%dgﬂrillg Shg%%r n%ﬂéd etlfflle of a
nmetal | i ¢ ndirerapatturediet etietem a gaprit farmedbetweendhe bpiadal ffi bbeanchtmb geoomd 5
portion of the ferrule so as to forma hernetic seal at the gap. 14. The
assenbl y a@E@F‘H?rﬁﬁ‘dto Caim 13 wherein the ceranmic material of the ferrule
i's zirconia. 10a11§yer5@%rﬁ§t§m@*}h%eﬁacaqwe@% E(ﬁoﬁoﬁ'dﬁtﬁéom%& hfirol Ayer of
the netallic material is made of a silver based conpound. 16. The assenbly
accor di rig tport@naif thelfsrvleesoais to fdrm 4 bgrmetiofeal hichergaml lic material is
deposited on the portion of the optical fiber and on the portion of the
ferrule 15 by a netal vapor deposition process. 17. The assenbly according
to Caimil6, funjghahetRsaiblsiaberaingas En0aP whbRingrtetdntic Shaaid) ofnkk t he
first aperture. 20 18. The assenbly according to Caim17, further

conpri si ngf%tﬁﬂ@ﬁo%?o%terl al positioned in the second gap so as to bond
the first aperture to the sheath. 19. A nethod of netallizing a device, the
met hod conprising the steps of: placing a first elenment adjacent to a
second ® enment 946. dbhd asst@blp accdaling o Cldim 14 whassn clee byt 0 tle grmiliet ween
the first el errent a%q\% second_el enent;; and after the first step,

adher i ng anaigrEl igpa silvey baspd fPpndon t he device so as to forma
hernmetic seal at the gap. 20. The nethod according to Caim19 wherein the
first elenment is nade of an 30 optically transparent material, and wherein
t he second el emiﬁt Tl mdmblyf a@;or,oéngm €laimat e mihatein dimd laphepéite tietllnet al |i c

material i %a?erfa'l cFeposﬁa % tﬁe 1%)1? 10n of the o\llo\Pcﬁ%jb]érz gr?d7onpﬂq1T /pléjﬁg)o%ll O%Jfgg garrule

15 by ametal vapor deposition process.

17. The assembly according to Claim 16, further comprising a second gap
between the sheath and the first aperture.

20 18. The assembly according to Claim 17, further comprising an epoxy material

positioned in the second gap so as to bond the first aperture to the sheath.

19. A method of metallizing a device, the method comprising the steps of:

placing a first element adjacent to a second element so as to form a device, the
25 device having a gap between the first element and the second element; and

after the first step, adhering a layer of a metallic material on the device so as to

form a hermetic seal at the gap.

20. The method according to Claim 19 wherein the first element is made of an
30 optically transparent material, and wherein the second element is made of a ceramic

material, and wherein the metallic material is a silver based compound.



21. The nethod according to C aim 20 wherein the step of adhering includes
a netal vapor deposition process. 22. The nethod according to Caim?2l
wherei n weorvewamni c material of the 5 second el enent is PCT/OSMI2A69023. A
mul ti-fiber through assenbly conprising: a first substrate having a first
surface, the first surface having first and second portions; 10 a second

substrat e havi ng; a heeabENCLRRR: ol ClEnP S GAGRIIEIES JIAMhIEheliRlldes?d

fourth portions; rrst optic I ber; a second optic er, and
wher ei n t henetdl vaporaiepositibn prdoess. and t he second optical fiber are positioned
between the 15 first surface of the first substrate and the second surface
of the second substrate, and wherein the first portion of the first

surface of the fHhr slfhesﬁigﬁlhﬂaafcé‘orﬁﬁftg% AR Wher&if thdicE@mid HatdrR offihd he

second surface of the second subsfrate so as to forma first gap between
the first senohdelensht islrrcbhiast substrate and the second surface of the
second substrate, 20 and so as to forma second gap between the first
optical fiber and the first and second substrates, and so as to forma

third gap betwees Wh@uki-fibdr tBiddgh ekemblyehipiciges, and wherein a |ayer of
a netallic material adhered the first substrate, the second substrate, the

first optical feistsubsigete haviagediet wpfers dhe firsh syrfacs havingdirsioand geord net i ¢
seal 25 b§5%% the first substrate and the second substrate at the first
gap, and s6 as t'o forma hernetic seal between the first optical fiber and
the firgt and sacesadsubstateh®sngd sdcbrd swwécente gaond audacehamag ttiord andn a
hernetic seal between the second optical fiber and the first and second
subst r at es fQHthneEioNs; r d gap. 10

a first optical fiber; and
a second optical fiber, and wherein
the first optical fiber and the second optical fiber are positioned between the
15 first surface of the first substrate and the second surface of the second substrate, and
wherein
the first portion of the first surface of the first substrate being adjacent the third
portion of the second surface of the second substrate so as to form a first gap between
the first surface of the first substrate and the second surface of the second substrate,
20 and so as to form a second gap between the first optical fiber and the first and second
substrates, and so as to form a third gap between the first and second substrates, and
wherein
a layer of a metallic material adhered the first substrate, the second substrate,
the first optical fiber, and the second optical fiber so as to form a hermetic seal
25 between the first substrate and the second substrate at the first gap, and so as to form a
hermetic seal between the first optical fiber and the first and second substrates at the
second gap, and so as to form a hermetic seal between the second optical fiber and the

first and second substrates at the third gap.
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