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al so rel at esdaptagal conponents produced in accordance with the process
sensitive conponents, such as lasers or 15 photodi odes, from environnental
i nfluences and help to ensure a sufficient service life of
conponents. Hitherto, glass-netal joining technol ogies mhium_mmmmmmmwmlper
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produci ng a housi ng body or parts thereof, in which preferalP§®*
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caps of this type, the netal and gl ass conponents were joined by neans of a

5

The invention relates to a process for hermetically housing
optical components, in particular for producing a housing
body or parts thereof, in which preferably optoelectronic
components are hermetically encapsulated or packaged, and
10 also relates to optical components produced in accordance

with the process.

Hermetically packaged or encapsulated housings are often used
to protect sensitive components, such as lasers or
15 photodiodes, from environmental influences and help to ensure

a sufficient service life of these components.

Hitherto, glass-metal joining technologies which are known
per se to the person skilled in the art and in which the

20 housing comprises a metal component and a glass component
acting as a window, which are hermetically joined to one
another, have been used to produce housings/optical céps of

this type.

25 Housings of this type often comprise a sleeve-like metal body
and a glass pane which can be received in the sleeve and
serves as a window. In the known production of
housings/optical caps of this type, the metal and glass
components were joined by means of a glass solder arranged in

30 the form of a ring which was used as a sintered shaped part.

In this case, before the components were actually joined



- toget her, the gl ass sol der shaped part had to be produced in a separate
operation using sintering technology. Then, the shaped part was inserted in
an accurately fitting manner into the sleeve-like netal conponent and

" covered with the round 5 glass pane. This was followed by the fusion
operation in which sleeve and gl ass pane were joined to one another in a
hernetic and force-fitting manner. To ensure the desired hernetic sealing
of the housing, the position and shape of the glass sol der between net al

sl eeve and gl ass pane in each 1o case had to be adapted in an appropriate
way. Tight toketisces theydlas he Gisksar eddpsst Py hae todxe nyredmphein s

and for the_gl l.der. r ef , i - td wﬁ& 0 paid
when produciané’ggﬁégic&r‘?sgD t%r-r%g%toﬁleq%ﬁgsgg%sqgit gﬁgn:cpégéd{%cig?' I crif iés)r?(_e

ti me- consunshgpand PE3 texigensinse.r tefcdt e, aim ararutiaidlar it ting geymet into
inclined jolRing ) SULLAGESe Ife MBS c%%é%r hel 658 ';m@%ab' P tﬁ{eevﬁcg}n&' gh
scrap rates, since any running of th Elass sol der shaped parts led to

i naccur &t e gpplsiscaginen. T2( sFwatshdioddoared fiys tthec gl logy drse edrifarortred wi t h
pronounced feasibility, |im¢ts.as soaqn _as the .gl.ass, wi ndQw i | onger
required i nwﬁﬁéhf Srlr%e)c()’ gnrdo nl °di ?I?,nebﬁqterreatj%é?leva \tlgho a peolaygooncglaﬁroclgqntaour,
in particul aerastacriaght fanglee farttiimgotaemeshafes addude ded atess ifreain a

si nmpl e roun eonetry or, .the urface which.is to .he covered wth ass
S0l Ber | o nBEIROETEONERIGE ConiEE i isrige. tAF BRI R SR A,
there are vehy goasksdebablee bestvdett imera10m ltdhereglaass Geldempsstmped gadd S
whi ch can be_produced by sintering.technol ogy, especially, w t he degree
of acc&Pacycﬁgauﬂﬁéd%o?}éeTﬁ a(?&r?\?ieﬁf‘i Sﬁalapé’%@éésa%ies "A¥s0 Td'l’é{}i table for
optical capsplthenwesdbaseof oMbieC Bbake vadr daged fald itgeelhpusinge nmetal lic
sl eeve, on account of an excessive quantity of s&]deriﬁnd on account qf t he
sol der ringCQWPBBFﬁﬁsbépgrgoFttP§ P& SO 985 -ddNiST§ THE s SIderidng able
operation. atdehtion Ba¥heo Beephiianwhenbaseduen nghenebjiecle rafi ndevaloopi ng
an accurate process, which can be used for various housing geonetries, of
the type deS¢RPBedCiAeEhengPesnBratsr Wharh 1S &R QP I dRg &%l i abl e

and i nexpensik¥enspyef ebahley, henmBhirei @k 1@ ReePRdUceF helvmer et al
sl eeve and gl ass pane. This object is achieved by a process having the
features of JELBLRY1SUAAGCEY s aitoifponBRVERATRAG SEhdMPeSSIPds P AIT&vYIRRE9. 10

There are cpinghdskabperadvant agasel bnyheudhassy ¢ dek i3 aRPldadieas a
shapeable material, 1n particular as a paste, _before the housing el enent
and housi ngSBRP8AgRAERE AFE {6 ABdCaHEatReagPadsaddoder is pre-vitrified
and its shape fixed by 15 energy being introduced at |east once, in

particular as a result of organic constituents being burnt off, since it is
20 Furthermore, this technology is confronted with pronounced

feasibility limits as soon as the glass window is no longer
required in the form of a round disk, but rather with a
polygonal contour, in particular as a right angle or in other
shapes which deviate from a simple round geometry or the

25 surface which is to be covered with glass solder is not
horizontal or convex in shape. On account of their shape,
there are very considerable restrictions on the glass solder
shaped parts which can be produced by sintering technology,
especially with the degree of accuracy required.

30
The conventional process is also unsuitable for optical caps,
the windows of which are arranged obliquely in the metallic
sleeve, on account of an excessive quantity of solder and on
account of the solder ring slipping before it is melted or

35 during the soldering operation.



- possible for-virtually any shape, both two-dinensional planar shapes and
convex shapes, to be provided with glass solder in a .locally accurately
~defined manner. After the housing 20 el enent has been inserted into the
housi ng arrangenent, it is then possible to produce a hernetic join, at

| east in regions, between pane and housing; arrangenment by heating. In a
particularly preferred enbodi ment, the housing el enent 25 conprises a

wi ndow whi ch consi sts of glass, and the housing arrangenent conprises a
housi ng cap. The gl ass sol der paste can advantageously be applied at |east
in regions to the glass pane and/or the housing cap, it being 30 possible

to exactly : isght :qf val ol 5§§%' g antity of
gl ass sol de?%%pgplﬁgg%&%%né%nggof ﬁjgl gﬁq-gé;s 0 dﬁ%%%nﬁ%%ﬁ%ﬁd%re t han
once. |f theécghasdespirgsressastdiich appl ined Usad fde Wolshuy epsing 35 a
bear ing sur acea2r5a006d d B G BT IRNELAl LY Pind tod Sams th ROBSLAL G, 1,
gi ven a cont’i nuous arrangement t he gl'ass solder, t'o produce a conpletely
herneti é j oiwhicht aild owsefaulre lilmbdar tainclliare xphears el atpnelgrdlak gehepraeit i¢i es

5 of gl ass l.der. _a i f | as | .d past e | i t he
beari ng sur?gég ;:Cr? %%e%%?é’éllclﬁg tgraég:“%r?%aieooa e?:{lr eql oﬁar{vﬁii@hpaoglés%g%rﬁél)'m ted
fromthe renmai nder of the bearing surface by a bead. 1o Surprisingly, the

gl ass sol de ste.can he appl.ied to an antireflecti.o ti or._scratch
oroof | ayer HRCCREIS ok Fange oy SCh Yo PGS ST TR HBLeT g ATEnEreS Th
particul ar eflatile 1w Rdewpbyse tchaipdnients heodsidlthd o gaume high-cusdm ty9 .
optical elenents,. such as for exanple |enses, spherical 15 |enses,
rcylindﬁpcal | enses or also optical filters, such as DADM filters or

gratings. | Thegeadvranttagedds riablichedsfaapiayg sofi ft hegldss saldetepasdé e, in

articular the.crqgss section or .the thickness of an. 2o applied section,
Ps i nf | uencB88Pan§Fof Ssét .S%‘;‘?F’?@'Earlien@‘attﬁeuraﬁeoll@gip@&&lﬁﬁ’é‘paerrlto S it

pgst e, OIsi nCBﬁEBrtehitﬁeC?&@stih@ ¢ileaesitt éé_r@_f htdm%jgﬂﬁaa&r&@igtgremﬁ% Cjailrndxt@j
adapted to t rticular unting conditions;, thinner ribbons of solder
canpbe prodﬁegdegF Cofer ¢i° €8§iﬂie§r§mﬁHﬂﬂ%ﬁaﬁdquﬂuﬁﬁf(%%%2§:5ﬂ%ﬁ9 By

hi gher 1vi sceseirg@Sbelupt hatrBn@celna tr URRISRY dfce,ha mpRidtatylidbas of

sol der can be influenced or matched to the nounting process by neans of its
viscosity. FESPRE §faSs988tiGeropasis ucdtsppsied Rt &fdd MRy theldhs 30

of a neteripgsappacats, viReRanthCuhdt shadeSPeRer tand Anefriaal i dmans
of a needle dispenser, it is even possible for lelquel¥1runn|ng surfaces
or surfacesSWAPER R&fe CN¥EHPSERPERr e &Cdidfe RIICTHAC MG &158 DS Hs @by

provi ded wi 5h1gkassysSakdarakB19N (RETHER! lati R edefraed MRY n3B A%y a result,

by way of exanple, éven cylindfical surfaces of

: 20 element has been inserted into the housing arrangement, it is
then possible to produce a hermetic join, at least in

regions, between pane and housing arrangement by heating.

In a particularly preferred embodiment, the housing element
25 comprises a window which consists of glass, and the housing

arrangement comprises a housing cap.

The glass solder paste can advantageously be applied at least

in regions to the glass pane and/or the housing cap, it being
30 possible to exactly set the height of glass solder applied

and also the quantity of glass solder applied by means of the

glass solder being applied more than once.

If the glass solder paste'is applied into the housing cap to

35 a bearing surface arranged in the peripheral region, it is



- 5 housings or cylindrical |enses, for.exanple in optical recording or
writing systens which scan in the x and/or y directions, to be joined to
one another. It is extrenely advantageous if the netering apparatus is an
~annul ar or 5 rectangul ar di spenser provided with a nozzle, since, given a
sui tabl e application geonetry, it is then fpossible for a single, netered
and preferably time-/pressure-controlled application to suffice to apply
the entire quantity of glass solder required. 10 As an alternative or in

addition, it is also possible for the thickness of the ribbon of the glass
sol der appl PE§SiR1EasGé VEdr @ COME TSI aRATYr etthe T SRvEnt $Eous

way by SUIthlﬁr%@h%@thO@O@fl@&%1§;$@§ﬁ§ﬂﬁiﬂQ§Qhe or the dinmensions 15 of
t he nozzl e atively.largé surface areas can advantageously |ikew se be

coated with glass solder.in a single application operation if the gl ass

sol der past g § sapRlired bxnn%%%l@ul%trewén 2Q 0 sntd Ing. 13@@&5&(—1&@1@{@
means of “screen printing technology, to the giass pane. If thefe is a

mul ti pl Bci t pfoBlpgentiodaierorrs nisest, éerﬁEé?ﬁ glafmFdG@ar irvF tani e made
i nexpensi ve Jby 1§ighst 0t nall 25 i3y ‘%p sﬁjﬁﬂh@e QITI‘?‘SC%'leS(H(H%rlTM tdy 1FH edef i nedr

surface geo ry to a nother pan Ines or conpris

mul tiplicityegfionnghiictudls @&riegllt@;d thheony | tdes rasedardeseialy tﬁ‘r&a -Rgarifged
and its shape fixed, by i ptreduction of energy, in particular as a result of
organi ¢ constituents beln %Bur nt of f, individual 30, panes being divided
fromthe nmother pane, and the |nd|V|duaI pane mnth pre-vitrified glass

sol der .hein r % nt th Si %ﬁgh rggi 10l q§;wﬁgn

gl ass pgne gn g&éﬁ g éaghgeﬁ%g%%ro ce§P6§ e ac |on%§ﬂﬁnéﬁ. It is

advantageouant@meﬁhecmadmvw@uahn@a@e w@ﬂaiqh\pnnnffhananiuhﬂnnrﬂﬂ gl ass

pane by scor rr%n g Be e%lﬁl n%urfa@é m%a %ethouass% Cel'iteg'r{er}xgc', in particular
of the window, so that it is possible to mount high-quality
optical elements, such as for example lenses, spherical

15 lenses, cylindrical lenses or also optical filters, such as

DWDM filters or gratings.

It is advantageous if the shaping of the glass solder paste,
in particular the cross section or the thickness of an

20 applied section, is influenced and/or set.by setting the
rheological properties of the paste, since in this case the
viscosity of the glass solder paste can be adapted to the .
particular mounting conditions; thinner ribbons of solder can
be produced at lower viscosities and thicker ribbons of

25 solder at higher viscosities. Furthermore, the running of the
applied ribbon of solder can be influenced or matched to the

mounting process by means of its viscosity.

If the glass solder paste is applied in metered form by means
30 of a metering apparatus, in particular a dispenser and
preferably by means of a needle dispenser, it is even
possible for obliquely running surfaces or surfaces which
have a complex three-dimensional profile to be reliably
provided with glass solder in an accurately predefined way.

35 As a result, by way of example, even cylindrical surfaces of



-5 1n order to be able to benefit fromall advantages, in particular
including the advantages of conventional processes, in the case of
geonetries which conprise sinple and nore conplex structures, it is also

" possible for a sintered glass shaped body and pasty gl ass solder to be to
applied to the housing body and/or the housing elenent in order in this way
for larger quantities of glass solder to be applied by neans of the
Sintered gl ass shaped body and conpl ex structures to be applied by means of
the pasty gl ass solder. 15 Furthernore, housing bodies with a portion of a
pre-vitrifi dQUSLAES ©F1 dorl ladrdamd rlé?p‘rsaﬁentf%fr RHAML SAHie PREMCDe mar ket ed

| ndependent lige Sidies 8:PULahaSY FAANAGH S Sk housing 1 ae/Ls,y such

as for exanple w ndows, |enses or filters, 20 into the housing bod and can
herneti cal | yllgé@@rl@ntshemq Iper gioined rteatqrmg ayotther i ity dducdtorereglener gy.

A partioul ackiaprelerd ed ousing, i ol es: & 1t ald Lo sl pevey || ke

cap, a hou5|ng ele whi ch prefera es 25 a gl ass pane serving
as a W ﬁdowreaﬁdnauglaas§l§@le@@reratprmigéiﬁcbewte‘erﬁ Vi arove -arfd- s al 9icegn dhe

invention i Mich red f red
enbodi mants%u(EiL %%lt hgggflgrcgﬁcla% t?%he a de#f&%gﬁﬁﬁaﬁgﬁb%%\egvﬁ cf: Fig.
1 shows partiofle, hweuerr@db@@yd \Mneoﬂenainwltsm;eﬂmmumcmmmﬂm

opt oel ect r oni Qn e prese a r ser t he
formof a 3§|p§>rlgg:s S8 8na|uf|tflhll L?gt i atair%’c?r% | ﬁﬁ}eh aneQ]g’fuaﬁ‘tt%t>l 4 gléé‘s

| ongi t udi nalscdaxies Xeththd.optlcal cap, Fig. 2 shoms a viewinto the
opticahocap illustrated in Figure 1 in the direction marked by arrow Y in
Fig. 1,,°5 Fig. 3 shows a detail of a cross-sectional view of a rectangul ar
opti cal capAwhiaah ail% eirhlattS tvieatord iinn adds. teinrdn,r gty disn ajrsmssnmjﬂdm fior Rl

4, Fig. 4 sh a cros ctia Vi M/ hr ough a r r. o tlcal ca
showi ng t he §6§| o 8& %ﬁ é£§qn ‘% % %ﬁn é} %é) £
shows a pl afformewoobko mlfeurea@ean@uﬂda/roromejtcaln Gap aldvlamsiargeﬁcmt ma_\,Fmg,z 3

ang 4. Flo. §;oNpte 2 pkan view onto a rther, ehodiment of, & rectangylar

15 of the nozzle.

Relatively large surface areas can advantageously likewise be
coated with glass solder. in a single application operation if
the glass solder paste is applied by means of stencil

20 printing, in particular by means of screen printing

technology, to the glasé pane.

If there is a multiplicity of identical or similar elements,
manufacturing can be made inexpensive by first of all

25 applying a glass solder with a predefined surface geometry to
a mother pane, which defines or comprises a multiplicity of
individual panes, by the glass solder being pre~-vitrified and
its shape fixed by introduction of energy, in particular as a
result of organic constituents being burnt off, individual

30' panes being divided from the mother pane, and the individual
pane with pre-vitrified glass solder being inserted into the
housing cap and a hermetic join between glass pane and

housing cap being produced by the action of heat.



- 15 Fjg. '7 shows a cross-sectional illustration of the rectangul ar opti cal
cap fromFig. 6 along the plane BB illustrated in Fig. 6, Fig. 8 shows a
detail fromFig. 7 denoted by Vin Fig. 7, Fig. 9 shows a detail fromFig.
- 6 denoted by Win Fig. 6, 20 Fig. 10 shows a further enbodi nent of an
optical cap in the formof a partially crgss-sectional illustration in a
pl ane whi ch enconpasses the longitudinal axis X- of this optical cap, Fig.
11 shows a nother pane with a multiplicity of windows 25 which can each be
di vided up to form.individual wi ndows whi ch can be nounted independent$$®

Fig. 12 show$ aSdefypRrtpmeessr &0rokhsr tgE Wsturer Ridite §9 IRFstGEtRET nt

11 after thehapRbkeatl @028k Pades b30lsd@rindP P brEd ISRV @ by means of
cross-sectional illustration"through the detail view fromFig.” 12 al ong

pl ane CC, Filgser4cyké&wdga cross-sectional illustration through an optical
cap and a di spenser having an annul ar or rectangul ar nozzl e before and
after application of 35 the gl ass sol der paste. 8. Detail ed description
of preférrednepbddrntnt beTabgendr kenetfid ifThadhtdldn aldeh t@dfisassi ol der

whi ch can bg,5capehhed :83184303PeRR & MAKYRs J Ridkrablidhaal ass sol der
paste, as the join between, tor exanple, a nmetal sleeve, which forns a

housi ng bodproaadsetor iaxshpl easg §lifagsopeieiashivet dhoraesmpoy tssusiimple

el ement. W t I lder. i for; f I:ty1ieS sjble for

t he shape o%nghggé a§§552%§0%§gﬁg§gqggrvg?§qugﬁ$§f§%§fﬁ%}5%68 to the
geonet ry of stthéecedr gdpendishgpieddibvidguandpartssy lgd ass sodaler itto ke possi bl e
to realjze vir l,l'y any desired shape qf i l, as l.der, Y

conpl i &8¢ edaggwggeXfStégoﬁgﬁsilgg (lk}gn ybénr%lt&?rab h% %gzjl%ilzgj e‘llﬁe%%n\?ceﬁel
accurate fopridby $ni takhkewsgl gotri dargkrt @mandrinessordi g agEplsicdatadmiro be

techni que. Since the shape of _the paste can still b |tered after it 20
has been apBPPga?dtﬁg BSEPS 8§nt§8nﬁéH§§f§df8Fa§ﬁy5%P%§€§F8ﬁ% %nﬁgccuracies
whi ch may stbhhplbe presentireGomnsegeenbbpy i eich® ymatealn ss lofe\vréd eameh swiynddve scsan
be joined together with a nore accurate fit than that provided by the

i ndi vi dual 8%288ﬁents al one. 25 The position and shape of the glass sol der

paste s only fixed during a subsequent thermal process, for exanple after

t he organi c_constituents_have been burnt .off. There is generally .no .l anger
by nead f oF SERRBAUPE FonhP SopetabPoncroith 3 DOThE on® UL i A

glass solder already represent products which can be marketed
independently, since a purchaser can place his own housing
elements, such as for example windows, lenses or filters,

20 into the housing body and can hermetically secure them

therein by heating or the introduction of energy.

A particularly preferred housing body comprises a metallic,
sleeve-like cap, a housing element, which preferably includes
25 a glass pane serving as a window, and a glass solder arranged

between window and metal cap.

The invention is described in more detail below on the basis
of preferred embodiments and with reference to the appended

30 drawings, in which:

Fig. 1 shows part of a housing body which comprises the
optical cap of an optoelectronic component, in the
present case a semiconductor laser, in the form of a

35 cross—-sectional illustration in the plane of the



- 30 produce a separate gl ass sol der shaped body. This process can

advant ageously al so be used to realize optical caps in which the gl ass

wi ndow is installed obliquely. On account of the adhesive force of the

" paste, the shape of 35 the paste is retained after it has been applied
either to the 9 glass pane or preferably, to the netal sleeve. There is no
| onger any I|ikelihood of undesirable slipping of the ribbon of solder prior
to the fusion operation, since the respective local quantity of gl ass

sol der applied can be netered very 5 accurately and is not adversely

af fected by the shapengfitsidinededxglsass ofoltder qriritanl faap.exanpl e by the

m ni mum t hi ess r i e r htS. f-ol P r1 bes
specific angiigr'e err%glglwfogef‘r{%g i lr@%tog%&te toﬁ-gl?cr?\}er#afﬁgnﬁq%g%a%gﬁsﬂ of

vari ous housi ng bodiféguaerd lhonsithg eliemsition suotkeab ot sdarvd Yopitn cal caps
for TO52, TOO05 base%.%r ﬁlso inclined optical caps for T052 bases. 15 In
the description whi ¢A foll'ows, identical reference synbols are used for

i denti cal oFigi.nBl ashpast s diletbhié s pe cirioss -edoddionsnit s7iww of i ffer from
one anot her. Furtherrmrteh tge ill%strq;ionsvhp he varﬁp% gié&ges are_ not
necessarily to scal ECCrATGHAEF RBEE ta&FPadt ¥ omd He U Snd 20
conprehensi bility okntheeeysenceroflsst kedtivwentimmridgrid@, 1 illustrates an
optical cap,.den tedhoverallvb% . reference nunerg] 1, durinqn;he 1
production 8pdrafi ofifOFRi & SpPPear eCap T ohe"s e LGN ih S TA B AT
frustoconi cal netal opbigsheevap? solwhing theopgit-iaden rE JIhen ddtsaidase
surface 4. The through-o ening 3 s sujtable for allow ng, for exanple, the
light of a laser beam8f-FRGAP uAEE™ R i rFl uence of optical el ements,
such as forreganpl eshenses pnahi htiews ont® 3B epass tligauar idpt iAedorgliphg to
the invention, a pasﬁﬁ glass sol.der_layer 5 is applied to the inner side of
t he base surface 4, tint ﬁéaﬁﬁgséﬁtFéﬁanslén@oﬁpletely surroundi ng the
opening 3 asig.3% rkhban af p3ahden cUsindocd aneedi@ < SRR ment HE Ehe
conpletely continuous circle which is _forned as a result can be seen nore
clearly fromFig. 2reghprERUsREWSPALI¢ReWCRRY0 the optical cap illustrated in
Figure;d fremythe diregki @nceokldseakednlY anneWi¥atlonl &f kneAs can be
seen fromFigure 1, the needle 6 of a _needle dispenser nmoves into the
interior of the net&FCsRrBEVEaZ SRE1SPPI Fep EHROMEdty §l ad9TSolthér Rlgf& 5
to the lower-side epd {1t1hgreateqaNegdiredi gpensers of this type are

mar ket ed, for exanple, by Sieghard Schiller GrbH & io Co. Kg., Sonnenbuehl,
Germany, unBég-tRe ehave raretpAli A&om §pensdr denoted by V in Fig. 7,

Fig. 9 shows a .detail from Fig. 6 denoted by W in Fig. 6,

20 Fig. 10 shows a further embodiment of an optical cap in the
form of a partially cross-sectional illustration in a-
plane which encompasses the longitudinal axis X- of
this optical cap,

Fig. 11 shows a mother pane with a multiplicity of windows

25 which can each be divided up to form individual
windows which can be mounted independently,

Fig. 12 shows a detail illustration of the mother pane
illustrated in Fig. 11 after the application of glass
solder,

30 Fig. 13 shows a cross-sectional illustration through the
detail view from Fig. 12 along plane CC,

Fig. 14 shows a cross-sectional illustration through an
optical cap and a dispenser having an annular or
rectangular nozzle before and after application of

35 the glass solder paste.



- This, makes it possible to achieve |ateral tolerances of the glass sol der
layer applied of 10 um and within these 15 tolerances it is possible to
effect further needl e adjustnments, also allow ng nultiple.coating

" operations to be carried out next to or on top of one another with the sane
| evel of accuracy. 20 High | evels of accurgacy are realized using piezo
transl ati onal adjustnent systens, the adjustnent or advanci ng’ novenent of
which can if necessary also be controlled by interferonetry. This results
in accuracies in the range of less than 1 um Preferred thicknesses for the
applied glass 25 solder paste start froma sol der ribbon thickness of

appr oxi mat epg 390 edMy WhirG B tG N RIPNLT AU PP EIne At the width of an
applied ling;There s no restriction to the width of the paste according
to the invention. 30 The application operation conprises controlling or
setting therspged ofjmoverent(fh ke dissRensen need@ &ty Lagsty dund i
application of "the gl ass sol der paste, the pressure under which the gl ass
sol der past érereegdedsand shireerbke fertewtiadh e ffiradsl @l dera Fasiel &&ier ges,
so that i1t bsskn this® HRY 133 PRstiAlG [ Qcicl i lay e AduLknass, 2
particul ar single 11 apallcatlon. I'n the case of 'the application

oper ati on i Whiashr dpatsi a Fiogsing bledyneedide &drs exianpdd t r cligiearPadrRyl e a
of 5 approxj |y~ deg - rel:at tQqt I i 1 Xi s
X of the op%q ﬁggﬁ 35839‘1? gng‘l%i%%l %s%ﬁ%é‘g %ﬁa?é%he?%teo%tlﬁ%% os\(/\ug?i%féglerp?u}}%‘aace
4 al ong an ébkinpeé whpelsties dlbil igueosistib lieefpactthteo sthiagpeaxdfs the Thiess

i nclination e ha rfa i | s r oxi I es- r.el ative
to 1o ?he |SﬁgF%gdF§a§%a§%§yx%%ﬁﬁ€8§ﬁ§¥i3€ﬁ$$“¥§éﬂﬁggﬁ¥éé%mggﬁgﬁéﬁbJié%d
paral | el tocbheekpngdtind naldiatidsaY phrttlse optical cap illustrated in Fig.
1. 15 Repeat applications can be carried out in regions or over the entire
periphery in order to achieve thicker layers or layers with a thickness

whi ch increaseshiin shgpsitAfitepokbébikas® seladerzehads rveerl 1appinyedie tiheed

netal sl eeve 2 éo %o §t herl \’s\“hogge gl ass s%ledercol a elrca%eids sqle%taecde, W th
the result TR&PStR g §t G168 846 der P8y &7 S WIS X
15 geometries can be reliably realized in a very accurate form

by suitable selection of the corresponding application

technique.

Since the shape of the paste can still be altered after it
20 has been applied, the paste can compensate for any
dimensional inaccuracies which may still be present.
Conseguently, the metal sleeve and window can be joined
together with a more accurate fit than that provided by the
individual components alone.
25 |
The poéition and shape of the glass solder paste is only
fixed during a subsequent thermal process, for example after
the organic constituents have been burnt off. There is
generally no longer any need for an additional operation to
30 produce a separate glass solder shaped body. This process can
advantageously also be used to realize optical caps in which

the glass window is installed obliquely.

On account of the adhesive force of the paste, the shape of

35 the paste is retained after it has been applied either to the



' then fixed in position. In the process, organic constituents of the pasty
gl ass sol der are renoved. 25 The result after this process step is a netal
sl eeve whi ch can be marketed i ndependently and into which, by way of

~ exanple, further elenents can be introduced by an end user and then fixed
in position relative to the netal sleeve 2 by heating. 30 In general terns,
the gl ass sol der used may be all gl ass sol ders nmarketed by Schott d as, for
exanpl e the gl ass sol ders bearing designati ons 8465, 8467, 8468, 8470,

8471, 8472, 8474 and conpOS|te gl ass sol ders desi gnat ed by the . 12 nunbers
Q017-002, GU1PS34BANENPY BIGLCAEPIY3A® taFITeiEd CPPESoT A ASIP as
wel | as crysbalkirziah qllac%ql%%ld&eroaf s ias 1Y exaplgy tde Wassiwmadders
8587, 8593, 8596, 85 and gl ass wi ndows can preferably be soldered in as
housing 5 ePéméRtgert @é@@rwt@dm@ EXEH FaARfF & NTghe 9ferthid SRR 1YE

i.e. a hi gh%cta@m%%%% e gtl@%% tSRA (e ot r&rﬁqiéi%étr&écem&rﬁture
of the glass solder used. Preferred glasses include speci al asses

desi gnafed BEZ63rat6lAF3Nd AR4BOBRZAYE IBGf |a<feft€r:1\?@31 ama B ¢Flana
produced bys%ﬁ%@&%dGbﬁﬁssN%' e r % &LV ike tﬁﬁpngﬁﬁﬁﬁﬁgbly

consists of a netallic alloy i'ch cont’ai'ns cert a unts of nickel, such
as for 15 exanapkeeshe raldudyedediognastued MaRdSr.. A pIurallty of optical caps,
whi ch are not shown in the figures for the sake of sinplicity, can be
coated in parallel wing nufti-needl e dispensers. In this case, netal

sl eeves 20 ®ihehfpdéntiiogl Itgxer idesicead bess isbieorid 1ar @nal mareded dad nul tiple

carriens and:geatadnil 3:540g 9 0R8RAL00USROURYI Deels bRy
depre55|on g met al eev |nteract|ng W th a
correspondlhghyeshapddhbuglm@ al@memmen,sammOW§ srendeg oppitdalalcgeps o be

si mul t aneously RgsbliaRed 1.2 agcunale .angylar RESIIaN . several yingdr ed
optical capS can hée on-carriérs—of thistype prOV| dwth ass
sol der pastbkaussng nufti-needl e di spensers operating as steppers. 30 ﬁﬁter
the gl ass solder has been vitrified, it is possible for a housing el enent,
such as for exanple a pane of glass 8, which is shown in its nounted
posi tias i nIhi ghel@esteibeiphaeidchnifeltibess! eeleatd.calhe fleassiqeangmbols
Kgpﬁ;sts of OneugLd3?ogh?d%%%%%nﬁn%&0g?%lqg%s%%%t%r%&u%%% g%;%gggfvéaew
embodiments which differ from one another. Furthermore, the
illustrations in the various figures are not necessarily to
scale, in order not to detract from the clarity and

20 comprehensibility of the essence of the invention.

Fig. 1 illustrates an optical cap, denoted overall by
reference numeral 1, during the production operation. This
optical cap 1 comprises a cylindrical or frustoconical metal

25 sleeve 2 with a through-opening 3 in its base surface 4.

The through-opening 3 is suitable for allowing, for example,
the light of a laser beam or light under the influence of
optical elements, such as for example lenses or filters, to

30 pass through it.

According to the invention, a pasty glass solder layer 5 is
applied to the inner side of the base surface 4, in the
present example completely surrounding the opening 3 as a

35 ribbon of solder using a needle dispenser.



- 13 After the glass pane has been inserted, the arrangenent conprising netal
sl eeve 2 and gl ass pane 8 can be heated, = with the result that the gl ass
sol der layer 5 softens and 5 then produces a hernetically seal ed sol dered

" join between the pane 8 and the sl eeve 2. The gl ass pane 8 consists of the
abovenentioned gl ass desi gnated D263 and ppoduced by Schott das, Miinz. 1o
The di spensing of the glass solder using a nulti-needle systemis
preferably carried out using a dispenser head with 2, 4 or 8 needles, which
multiplies the productivity of the application by the nunber of needles. 15
The offset control of the dispenser needles with respect to one another can
be inplementgd Ry, @l@%%ci'f AlOlo Y AdNke T e Lidindiee] € pasdd on
correction is reaF}ze by adjustnent axes ﬁ%lc are i ndependent of one

anot her, ea€RnNndediseeheimey ceqiigprdd iindm iRig owhy ividieeridents sy stisn ofno
axes . In athur to%%&cra&efc%g ad 18rMedi w0ty g eI Addd 1Al i en-oper@tion
can be carried out togethér wth the soldering-in operation as part of a

si ngl e Reat iingisedsd Wy ¥ tvas Ya 125 Figrr dspdrdiGrgl e difgsy dinmatFiognsre 1,

order to al Lc?ly Wegg'i'ec é%@%%%%h@lﬁmé%%r@éff“m&fés ﬁ%%@%%%‘i Ngr of
the assenbly fornmed may, although this I's not generally necessary, renove
resi dues of thkemertganisd eeorestd tamehtapp 13@ sFirttcharamine, g les mrs@lder naayae 3o

round t hroughy %B%“{l%%%rfis%% U259 RANGS & 'ﬁeéaﬁea'ogpsﬁg?ss%ﬂoé S LSS
rectangul ar, "el'Tiptical, “oval or polygon§1 openi ngs nd gl'ass panes 8 or
openi ngs 3 angdegkass mparkes 8, Wiicrh extaenrslpe cikfy chlldgh astthpsech ifldre it MenbH &
particyl ar pl Lcatiqn, or for .optical elenents to .35 be secur to the
housi néoel e?rr:gnt ggz.' gofﬁ‘eﬁibél.eh:%’i Helfgltarné't’esuna Fec haengtu aéfe et &l Illengucréer rier
9 to which aigbaasepane 10 has been secured by neans of a gl ass sol der

| ayer 5. 5 The invention differs from conventional processes, in which
hitherto netal |ayers had to be applied to the glass in order to secure
rect angul ar Tgliasmarases tobolskii®lieype taahirtval [liat cxarlr iterleraMdesh oferichd hen

soldered to the carrier 9 using a o
glass solder layer applied of = 10 pm, and within these

15 tolerances it is possible to effect further needle
adjustments, also allowing multiple'coating operations to be
carried out next to or on top of one another with the same

level of accuracy.

20 High levels of accuracy are realized using piezo-
translational adjustment systems, the adjustment or advancing’
movement of which can if necessary also be controlled by
interferometry. This results in accuracies in the range of
less than 1 pm. Preferred thicknesses for the applied glass

25 solder paste start from a solder ribbon thickness of
approximately 500 pm, which corresponds approximately to the
width of an applied line; there is no restriction to the

width of the paste according to the invention.

30 The application operation comprises controlling or setting
the speed of movement of the dispenser needle at least during
application of the glass solder paste, the pressure under
which the glass solder paste emerges and the time for which
the glass solder paste emerges, so that it is in this way

35 possible to set the layer thickness of a particular single



- 10 metal solder. The process according to the invention no |onger requires
nmetal coating of this type, and consequently this formof attachment is
very inexpensive and tineeffi.cient. 15 Nevertheless, for exanple in the

" case of housings for optical CCD sensors, the glass pane 10 nmay have an

antireflection coating 11, 12 on one or b9%h of its main surfaces. I~ is
al so possible for scratch proof |layers to be applied to 20 the gl ass pane
10, likewise in conjunction with antireflection coatings. It can be seen

fromFig. 5 which shows a plan view of the rectangul ar optical cap
illustratedapplkEcgsioB8.and 4, that the gl ass pane 10, once the housing is
conpl ete, may, for exanple, be arranged in front of a CCD 25 array 13. As
an alternative to the CCD array 13, it is also possible for adjustable

m cronmechantaakhai eaee s8¥Stars apbi cexdrpl epefratV oand IMiugea irea] eigt i on

- . devices, or other elenents to be 30 encapsulated with a rectangul ar input
"~ or output wEAEewd: FEgS Be§ﬁéﬁs6al§uFﬂﬁé@deﬁ@éﬁWﬁ@n@noﬁnﬁlﬁo&%Fﬁb

arrangepent _accordin 0 e inventiqgn, in which, however, the glass pane
10 doesgﬁota8858xfﬂggggxé%§iaggﬁﬁﬁéngi8n§e§§efﬁerﬁgF§$WFct§5t%&rrier 9.

%5 gnlghi S &haﬁgﬁtaﬁmhallt agige}xgbki f&h@arolpiSta_rcaa ke a \galm 14 \mjsrmaiﬁéi ][l_es 3
ea in ich_the glass sol der |ayer is arranged on a _support define
by the carrPéFaé;e#hEggF5§slgw§6lHéﬁei§uF§F€Faﬂlﬁq Qﬂiﬁptéﬂﬁﬁ§£¥%édﬁéﬂ7l4
and the beagslgpangukt wishaksgppessibl @ nko axse Xaf tréfe, imeNe rfataer |« tige
gl ass solder with a | ower viscosity. In the enbodinent illustrated in Figs.
6to 9 it |B2pBsERBERCT04T 6P alFBt APPEOXdAGE &l¥gisdn B TES Shé& SdSed Fort®
furthefghol dhBg1BHEPESASnallORxeXamRl € at an external assenmbly 17. The edge
region 16 may, for exanple, be used for a seal to bear on in the case of
recl oseabl e housi ngs or windows or may be applied to external housings by

means of fUA§9§£n§€§Uéi29 taehnkaues. cleasueh avilbien esaanheladhesine
bondi ng or soldering. The netallic carrier may therefore formpart of a

conpl ex housPngisvdieedr exipnYpaft tbgl aptacldr gap Addsisigaces ims BHw. 1.
alternative to being applied to a netallic carrier or a 20 netal sleeve, it
is also possible for the glass solder layer 5 to be applied to a glass, as
i |l ustiatedRepoptexrpppieatinnbi gen be rorriedreithénnmyeslionist Ikgutover the
restricting e pe..o i 1,OR 4 ik, o I p i r
gl ass solde?ﬁ?grgeﬂgggFFEE9b§?hgfgg?h§%n§?§ﬁ%%% gpég$§rgl%y%?ﬁeggzggi§ﬁ%
and to a glesshpanthocknesar vharchhonsirrgselseddnisteps.is al so possible for
conventional sintered shaped parts to 30 be used together with the pasty

gl ass sol der, in which case, _
' After the glass solder has been applied, the metal sleeve 2

20 together with the glass solder layer 5 is heated, with the
result that the pasty glass solder layer 5 is vitrified and
then fixed in position. In the process, organic constituents

of the pasty glass solder are removed.

25 The result after this process step is a metal sleeve which
can be marketed independently and into which, by way of
example, furthér elements can be introduced by an end user
and then fixed in position relative to the metal sleeve 2 by
heating.

30
In general terms, the glass solder used may be all glass
solders marketed by Schott Glas, for example the glass
solders bearing designations 8465, 8467, 8468, 8470, 8471,
8472, 8474 and composite glass solders designated by the



- by way of exanple, nore conplex shapes can be applied adjacent to a
sintered shaped part using a needl e dispenser or printed on using the

t echni ques descri bed bel ow. 16 Fig. 11 shows a nother plate 18 on which a
"multiplicity of preferably identically shaped w ndow surfaces 19 to 24 are
defined by the application of the glass sp,bder layer 5. 5 Al though the

gl ass solder layer 5 can in this enbodi nent too be applied using

nmul ti-needl e di spensers, the stencil printing technique, in. particular the

screen printing technique, is preferred for this purpose. to |f

screen. pri nbbngers G8eéd-00R,i S§0N7kevidse GI3gsi3F%, AW TsidtlablCd Isket i on of
t he screen, e r ti f1hhe o Gal 148 Pfg

gl ass soldegbggs?gg tghﬁgfﬁggncggtﬁel%hﬁgk qggqg tﬁé 8O§ﬁé sol ég'e%a ‘er

15 Accordi ngutb ehefpmverntiphe the glass solders $pd,5 8SH3, b@ﬁﬁﬁnﬂ&ﬁﬁkmto
a singl e-pi r 1 n ined f r it rifi can
be effectedgﬁg Hgg gn89h85§ %ah pthgﬁqagg5|%Fe%que?ﬁg-ﬁhd|V| uaé panes or
t he wi ndow sliehaoes, 19hEee2wlhdobe dawhd@@vupgabomggheeakmmgnedges 25, 26

and 27, 2o for, exapple.by sco br eaki _n r Iate 18. As an
al ternative® 8bééégphg a%d Br éﬁl erpe§a§FSO g ég? Fé F% use ot her
cutting or dbytdbpgndmegasbmderlsgchem@etamuEEamﬁlahbagéﬁseumbhqynnused.
ultrasound cutting. 25 As an alternative, it is also possible for a
multiplicity of window surfaces 19 to 24 which have already been divided up

to be held PQgEéhEédbglbBeeﬂDHHEQuﬁbabgetaalW@ﬂehsbs Uhengde$kgh&m6Hs a

or o~ vi E01 11 BE° TTRBFBPe. DR Dr{ PRATARobar DEE T Rt LA MLATH At ATSr ¢ he
respective sthdew suakacesia9.to 24 have been di vided into individual

wi ndow surf aces. 17 Furthernore, in a further configuration of the
i nvention, as diagrammatically depicted, for exanple, in Fig. 14 for the

optical caprhkl gseeabed; ks hbgsih@, chb p&e@@&&b@becbﬁﬁléti @@mmtméﬂaA1lc
continuous ribbon of solder 26 to be applied by neans just a sin

appl i cati on6peY atPefd fFﬁPEailgstﬁétﬁanhafﬂﬁén&sdOéf nécgﬁépeﬁél&h 5P rch
has anlgnnuéﬁam?@éztse2§1@89 pesfghabby a/lisa4gonprises a tine/pressure

control device for the application operation.
A plurality of optical caps, which are not shown in the
figures for the sake of simplicity, can be coated in parallel
using multi-needle dispensers. In this case, metal sleeves
20 with identically oriented positions are arranged in multiple
carriers and coated in a single operation using multi-needle -

systems.

A depression_7 in the metal sleeve 3, by interacting with a
25 correspondingly shaped lug in a carrier, allows all the
optical caps to be simultaneously positioned in an accurate
angular position. Several hundred optical caps can be held on
carriers of this type and provided with glass solder paste
using multi-needle dispensers operating as steppers.
30
After the glass solder has been vitrified, it is possible for
a housing element, such as for example a pane of glass 8,
which is shown in its mounted position in Fig. 10, to be
placed into the sleeve 2. The glass pane 8 consists of one of

35 the abovementioned glasses produced by Schott Glas, Mainz.



- 10 Furthernore, the nother plate 18 i"llustrated in Fig. 11 can al so be
printed in steps using a correspondi ngly shaped rectangul ar single or

mul tiple nozzle, with a stepper apparatus in each case producing an of f set
" preferably by the 15 width or | ength of one wi ndow surface of the w ndows

19 to 24. The processes descri bed above ngge it possible for even extrenely

smal | and conplicated gl ass geonetries to be 20 provided wth a gl ass
sol der layer with the required degree of accuracy, so that they are
suitable even for use in the housing of extrenely small assenblies,
i ncludi ng even individual mcronmechanical elenents, MEMs. 18 Pat ent

Qainms 1. AAEE89€§%ef%&a@%ogg%kn%a% @%&ﬂ'ﬁ%éﬁ?ﬁ@d‘”tht 585 geme BRI LS of a
housi ng body, 1'n parti’cul’ar “f'or producing an endapsu ation or packagi ng

f or opt oel ecompmiic icgnpenenit sleeorpr sinng cglles sstpepse &f Jagi Menghdaoget her a
housi ng el epe referabhly tal.l.ic hoysing-.arrangenent., bringing
hdusing‘éleﬁggb gﬁg %SggﬁﬁgtggFa%ggng%ﬁSﬁnféHégﬁ?ééyqﬁ;%M%q1Ef%ﬁzﬁé? '

sol der, swhetkeen pebdueetshe heusiend celldyerstadrd alsierg darjcdng éremtear eche

j oined, the_glass sald i s.,applied a shapeabl e terial, in rticular
as a paste,pgggmﬁe?gﬁn%bﬁeséﬁggg EOIgiﬁ ﬁiaﬁﬁefﬁﬁﬁrgﬁQQ?%hﬁ}%fﬁpgﬂﬁbe

fi xed by enebgyehenndonetr glaged dats ilgaasiedomes,3 iandppdddudear ks Schoasul t
of organic 8gnstihuents bei ng burnt off, and wherein after the housing

el ement has’bé&n 1'A$8Fted into the housing arrangement, a join which is
hermetic at least in 20 regions is produced between pane and housi ng
arrangenent, 2. The process as clainmed in_claim1, wherein the haqusing

el enent® conpPPs8L SRENPHRIWORNTER GORSEs 5816 TgNSdSafd "HHé IHGES
arrangenentsysapml§gsFaeh@@abmg eaRridd 3utThe iP0GEeSS spenGledl MRAJ WiGlAal M
1 or 2, MhEéEIn the gl ass _solder paste_is applied at |east to regi ons of
the gl ass pane?afd/ Br P"ERELRSusIRGCRaPULEOPA 1P EDS, BEesyicad vty Red tihe

claiml, 2 gppBicubersi Byt RReghagsesobdehcpastg . is applied into the housing
cap on a bearing surface arranged in the peripheral region. 5. The process

as claimed in one of clains 1 to 4, wherein
15 The offset control of the dispenser needles with respect to

one another can be implemented by a needle control station.
The resulting needle position correction is realized by
adjustment axes which are independent of one another, each
needle being equipped with its own independent system of.

20 axes.

In a further preferred embodiment, the pre-vitrification
operation can be carried out together with the soldering-in
operation as part of a single heating step, which has a

25 correspondingly longer duration in order to allow organic
constituents to be burnt off. Subsequent cleaning of the
assembly formed may, although this is not generally

necessary, remove residues of the organic constituents.

30 Furthermore, as an alternative to round through-openings 3
and glass panes 8, it is also possible to use rectangular,
elliptical, oval or polygonal openings 3 and glass panes 8 or
openings 3 and glass panes 8 which are specifically shaped
for the particular application, or for optical elements 8 to

35 be secured to the housing elements 2.



- 35 the gl ass solder paste is applied-to the bearing surface in 19 the
‘housing cap'in a solder region which is delimted fromthe remai nder of the
bearing surface by a bead. _. 6. _ The process as clainmed in one of clains
"1 to 5 wherein 5 the glass solder paste is applied to a pol ygonal,
preferably rectangul ar gl ass pane or housipg cap. 7. The process as cl ai ned
in one of clains 1 to 6, wherein the glass soldEr paste is applied to an
antireflection to coating or scratch proof |ayer which is arranged on the r
surface of the housing elenent, in particular of the window 8. The process
as claimed in one of clains 1 to 7, wherein the shaping of the glass sol der

paste, in paigiculanihe b2 & 35$e38GHN O ridVLknesHfr @y appld 8¢hich
section, is influenced and/or set by setting the rheol ogi cal properties of
the paste. 9. 9tRESpPedesd ladad Hewad siofudiesl ofY dsdss of 1o B2 hereideRo
t he gl ass sqggg& paste is applied in netered formby neans of a netering
apparatus, in"particular by nmeans of a dispenser, and preferably by neans
of a neeédle dispenser. 10. The process as clainmed in claim9, wherein the

netering 25 p N | gr._aqr r r .ﬁgﬁﬁ%ﬁr pr.qvi ith
a nozzle. 1{38%@%%5%&8?5%‘3?5@% %é:g I r?oglq;ae?%%gngarl CIH , er esi’n %Qhé,ﬁﬁdcﬁ"‘
t hi ckness ohithertibberradf lglyass selddéo deplaped lad pasttdd glms3do dirs order

of the mozzlB. *T5oH 5o el YR SR I R e A A e
gl ass sol derarsipressediocht wefret tbeneedlle eumdert qridss wee/ttiiere 8 using a
10 metal solder. The process according to the invention no
longer requires metal coating of this type, and consequently
this form of attachment is very inexpensive and time-

efficient.

15 Nevertheless, for example in the case of housings for optical
CCD sensors, the glass pane 10 may have an antireflection

coating 11, 12 on one or both of its main surfaces.

It is also possible for scratch proof layers to be applied to
20 the glass pane 10, likewise in conjunction with _
antireflection coatings. It can be seen from Fig. 5, which
shows a plan view of the rectangular optical cap illustrated
in Figs. 3 and 4, that the glass pane 10, once the housing is
complete, may, for example, be arranged in front of a CCD

25 array 13.

As an alternative to the CCD array 13, it is also possible
for adjustable micromechanical mirror systems, for example of
TV and video projection devices, or other elements to be

30 encapsulated with a rectangular input or output window.

Fig. 6 shows a further embodiment of a housing arrangement
according to the invention, in which, however, the glass pane
10 does not have the same side dimensions as the metallic

35 carrier 9.



- 35 control and/or the speed of displacenent of the dispenser 20 needle is
- 'set at least during application of the glass solder paste. 13. The process
as claimed in one of clains 1 to 7, wherein 5 the glass sol der paste is

" preferably applied to the gl ass pane by nmeans of screen-printing

‘technol ogy. 14. The process as clained in,glaim13, wherein the shaping of
the gl ass sol der paste, in particular the Thickness of the 1o ribbon of
solder, is influenced and/or set by virtue of the paste being applied nore
than once. 15. The process as clainmed in clainms 13 and 14, wherein the
shapi ng of the glass solder paste is influenced and/or set by 15 the

geonetry of -th r ng/ o] rinti encid . JJhe G :

claimed in (I)he%gigcgglgﬁél%gggté E@% eécgéiqu%f i%ﬁast of agi?laas 31 as“%béslasﬁderflscvath
a predefinedesintace feereldy ins wapehi edhet glaseotsedderangyashih gdef i nes or
20 conprises . MuLL! BL! &! Ly b individigl Ranss, Jde @ass wed%lgsss
pre-V|tr|f|e5 and 't s shape“fixed by i ntroduction of "energy, 1 nparticular
as a result sofldergasi tatemstilyuertld micieng byurtite ofef, lidndind dued beesatesl ar e

di vided fromthe_nother pane, a g 2% the individual pane with.pre-vitrified
gl ass solde?nglenéérFéagiHFSSFE Chodsiig ééﬁ%ﬁﬁd g §?§gﬁﬁJﬁ%ﬁW%Q%nmeen
gl ass pane ghdsboysilAgrcapths aprneteced iBydsievacti on of heat. 30 17. The
process as claimed in one of clains 12 to 16, wherein the individual pane
is divided fromthe nother glass pane by scoring and breaking or by nmeans
of laser cuthiBe &8bodhfieptOceITsaTatleal MR FiRysane afo d ditme sl gz slible
wherein 35 a9 Ntered;912s3,50208d,000Y And RASLY A 435 R IHe P 14ing
purposes, for example at an external assembly 17. The edge
region 16 may, for example, be used for a seal to bear on in
the case of recloseable housings or windows or may be applied
to external housings by means of further securing techniques,
15 such as for example adhesive bonding or soldering. The
metallic carrier may therefore form part of a complex housing

structure, in particular a larger housing .cap.

As an alternative to being applied to a metallic carrier or a

20 metal sleeve, it is also possible for the glass solder layer
5 to be applied to a glass, as illustrated, for example, in
Figs. 11 to 13.

Furthermore, without restricting the general scope of the
25 invention, it is also possible for glass solder to be applied
both to the metallic sleeve 2 or the carrier 9 and to a glass

pane or a further housing element.

It is also possible for conventional sintered shaped parts to
30 be used together with the pasty glass soldexr, in which case,

by way of example, more complex shapes can be applied

adjacent to a sintered shaped part using a needle dispenser

or printed on using the techniques described below.



- 21 applied to the housing body and/or. the housing element. 19. A housing
‘body which is producible or has been produced by the process as clainmed in
one of clainms 1 to 18. 5 20. The housing body as clainmed in claim 19, which
" conprises a portion of a pre-vitrified glass solder. 21. The housing body
as claimed in claim19 or 20, to conprisifg a netallic, sleeve-like cap, a
housi ng el enent, which preferably includes a glass pane serving as a
wi ndow, and a gl ass sol der arranged between wi ndow and netal cap. 22. The
housi ng body as clained in claim21, which conprises 15 an optical cap for
encapsul at i Aggepflicahowsmponenthsr gleltead 8 agemdiigh photddiigdesci 8. 0The
housi ng bod | at i |_ai ; .Sl g, or
motal ol covEr et A una nr LRt S e TR e S PP
subst ant i al Hgfdorgr bgnthei tppdn catien erfd thac glefss ko lvstrall steseve. and at
the-end side is in contact with the netal sleeve fromthe inner side of the
~latter, and a gl ass sol der which has been applied to gl ass pane and/or 25
nmet al “ sbeevalbjionmganshef gdiaspessilng rorl ayereeén gam A ridhi s2 mblvel ieouts | thgp

body as clained_ in.cl.aim,.23, r.ei.n the tal .sleeve, in.,ts .interior,
has a suppob? ?Bﬁﬂﬁﬁa 5Féﬂﬁdm$ﬁ§léﬁge§ﬁ egﬁgﬁ%ﬂ%%ﬁ$%;i§%ﬂ%ﬁ§?%ﬁﬁder past e
is arrangedpr3ft2hg thehhausieng ipogy rad callaimethd 3 odeanmp2dnther ein t he
support running around.the end side has a _.bead which delimts a sol der

Fegi on | nt eRBEAREBRCY h SgPAES CE3RAer oy GRiPHE B ng surface of the
support. 22

10 .If screen printing is used, it is likewise possible, by
suitable selection of the screen, together with setting of
the rheological properties of the glass solder paste, to

influence the thickness of the glass solder layer 5.

15 According to the invention, the glass solder layer 5 can be
printed onto a single-piece mother plate 18 in pre-defined
form, pre-vitrification can be effected by heating, and it is
then possible for the individual panes or the window surfaces
19 to 24 to be divided up along breaking edges 25, 26 and 27,

20 for example by scoring and breaking the mother plate 18.

As an alternative to scoring and breaking, it is also
possible to use other cutting or dividing operations, such as
for example laser cutting or ultrasound cutting.

25
As an alternative, it is also possible for a multiplicity of
window surfaces 19 to 24 which have already been divided up
to be held together by the mother plate 18, which is then
designed as a rectangular frame, and this arrangement can be

30 suitably printed and pre-vitrified.

The pre-vitrification can be carried out before or after the
respective window surfaces 19 to 24 have been divided into

individual window surfaces.



- 26. The-housi ng body as clained in one of clains 19 to 25, wherein the

‘pl ane of the support running around is inclined relative to a | ongitudinal
axis of the housing body. 5 27. The housing body as clained in one of
“clainms 19 to 26, wherein the glass pane is provided with an antireflection
coating and/or a scratch proof layer and {$ soldered onto the inclined
support. 10 28. The housing body as clained in claim21, wherein the
housi ng el enent conprises an optical elenent which is a lens, cylindrical

| ens or spherical |ens.
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$109BuBU&’ (L FRdAYEE §ha11 1008 complicated glass geometries to be

20 provided with a glass solder layer with the required degree
of accuracy, so that they are suitable even for use in the
housing of extremely small assemblies, including even

individual micromechanical elements, MEMs.
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comprising the steps of

joining together a housing element and a preferably metallic
housing arrangement,

bringing housing element and housing arrangement into contact

10 with a glass solder,
wherein
before the housing element and housing arrangement are
joined, the glass solder is applied as a shapeable material,
in particular as a paste,

15 wherein the glass solder is pre-vitrified and its shape fixed
by energy being introduced at least once, in particular as a
result of organic constituents being burnt off,
and wherein after the housing element has been inserted into
the housing arrangement, a join which is hermetic at least in

20 regions is produced between pane and housing arrangement.

2. The process as claimed in claim 1, wherein the housing
element comprises a window which consists of glass and the

housing arrangement comprises a housing cap.

25
3. The process as claimed in claim 1 or 2, wherein the
glass solder paste is applied at least to regions of the
glass pane and/or the housing cap.

30 4. The process as claimed in claim 1, 2 or 3, wherein the

glass solder paste is applied into the housing cap on a

bearing surface arranged in the peripheral region.

5. The process as claimed in one of claims 1 to 4, wherein

35 the glass solder paste 1s applied to the bearing surface in
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7. The process as claimed in one of claims 1 to 6, wherein
the glass solder paste 1s applied to an antireflection
10 coating or scratch proof layer which is arranged on the

surface of the housing element, in particular of the window.

8. The process as claimed in one of claims 1 to 7, wherein
the shaping of the glass solder paste, in particular the

15 cross section or thickness of an applied section, is
influenced and/or set by.setting the rheological properties

of the paste.

9. The process as claimed in one of claims 1 to 8, wherein
20 the glass solder paste is applied in metered form by means of
a metering apparatus, in particular by means of a dispenser,

and preferably by means of a needle disﬁenser.

10. The process as claimed in claim 9, wherein the metering
25 apparatus is an annular or rectangular dispenser provided

with a nozzle.

11. The process as claimed in claim 9 or 10, wherein the
thickness of the ribbon of glass solder applied in paste form
30 is influenced and/or set by selecting the dispenser needle or

the dimensions of the nozzle.

12. The process as claimed in claims 9 to 11, wherein the
glass solder is pressed out of the needle under pressure/time

35 control and/or the speed of displacement of the dispenser
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14. The process as claimed in claim 13, wherein the shaping
of the glass solder paste, in particular the thickness of the
10 ribbon of solder, is influenced and/or set by virtue of the

paste being applied more than once.

15. The process as claimed in claims 13 and 14, wherein the
shaping of the glass solder paste is influenced and/or set by

15 the geometry of the screen and/or of a printing stencil.

16. The process as claimed in one of claims 13 to 15,
wherein first of all a glass solder with a predefined surface
geometry is applied to a mother pane, which defines or

20 comprises a multiplicity of individual panes,
the glass solder is pre-vitrified and its shape fixed by
introduction of energy, in particular as a result of organic
constituents being burnt off,
individual panes are divided from the mother pane, and

25 the individual pane with pre-vitrified glass solder is
inserted into the housing cap and
a hermetic join between glass pane and housing cap is

produced by the action of heat.

30 17. The process as claimed in one of claims 12 to 16,
wherein the individual pane 'is divided from the mother glass

pane by scoring and breaking or by means of laser cutting.

18. The process as claimed in one of claims 1 to 17, wherein

35 a sintered glass shaped body and pasty glass solder are
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21. The housing body as claimed in claim 19 or 20,

10 comprising a metallic, sleeve-like cap, a housing element,
which preferably includes a glass pane serving as a window,

and a glass solder arranged between window and metal cap.

22. The housing body as claimed in claim 21, which comprises
15 an optical cap for encapsulating optical components, such as

lasers or photodiodes.

23. The housing body as claimed in claim 22, comprising a

round or rectangular metal sleeve and a round or rectangular
20 glass pane, which is substantially congruent with an inner

end face of thé metal sleeve and at the end side is in

contact with the metal sieeve from the inner side of the

latter, and

a glass solder which has been applied to glass pane and/or

25 metal sleeve by means of dispensing or screen printing.

24. The housing body as claimed in claim 23, wherein the
metal sleeve, in its interior, has a support running around
the end side, on which the glass solder paste is arranged.

30
25. The housing body as claimed in claim 24, wherein the
support running around the end side has a bead which delimits
a solder region intended for the glass sclder from the

remaining surface of the support.
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inclined support.
10
28. The housing body as claimed in claim 21, wherein the
housing element comprises an optical element which is a

lens, cylindrical lens or spherical lens.



