+;e3e5001d2. *3Nx464T5Za7 3SA.0164SGP Schott AG Process for the hernetic
housi ng of optical components, and optical components progMﬁulmmmlull“ .

accordance with the process Description 5 The invention r

process for hernetically housing optical conponents, in parti cudoms* for
produci ng a housi ng body or parts thereof, in which preferabl

opt oel ectroni ¢ conponents are hernetically encapsulate@38GL9ééﬂ§§8d, and lo

al so rel at sshtocto@@ cal conponents produced in accordance with the process.
Hernetical |l y packaged or encapsul ated housi ngs are often used to protect

sensitive conponents, such as |asers or 15 phot odi odes, fr#mmmeWHWMWWWta

i nfluences and help to ensure a sufficient service life of

conponents. Hitherto, glass-netal joining technol ogi es which ar@odaown per

se to the person skilled in the art and in which the 20 housing conprises a
met al conponent and a gl ass conmponent acting as a wi ndow, which are

hermeti cal lﬁé:dc%é?%&:" G el KEYS AP e USPEidL PESRbERents, and

housi ngs/ optical caps of this type. 25 Housings of this type often conprise
a sl eeve- | idpetinetlal cdmphnents pxpducedair agterdanee itk cehe cpreaesfe

sl eeve and serves as a wi ndow. In the known production of housings/optical
caps of this type, the netal and gl ass conponents were joined by neans of a
gl ass sol dgfesdriggtgiashin 30 the formof a ring which was used as a sintered
shaped part. Th this case, before the conponents were actually joined 2
toget heér, the gl ass sol der shaped part had to be produced in a separate
operati on Ugidg SidHEerdidrd BEHES! 8gYa Jhedess heoshagetle pachlashbusenged in
an accurately fitting manner into the sleeve-Like netal,congogent.and
covered wi taPtHeal RPN ESs Pankar ThFelahst b PHARUCH)It e PUSTBA

operation i, Wi Gh 4 Ley ec 19fde §F ASSn PRREcMEP Be F O ABTYt 6pOBelaBeEkbRIiCI N a
hernetic and force-fitting manner. To ensure the desired herneagcﬁgﬁgling
e

of the housFOPORGEL HORTE | RACBRHLSRAPE BRCRREUGRESd S| HAFXpEE t al

sl eeve, and gl &ss, LA & N §aGh: 102 Lassmpafle hOs Peradapbadihnadaoappnopri ate
way. Tight tol erances have to be observed both for the housing conponents
and for thevifiasthedeeeesTherefore, considerable attention has to be paid
when produci ng and inserting the glass sol der shaped parts, which is

ti me-consum ng and 15 expensive. Oten, in particular in the case of

i nclined jcﬂeﬁm@ﬁEmﬁ1hmeB@Ckag&ésoneeéﬁﬁhéug§§eﬁnb©§§FBBé ?6epP§§§ﬁtuﬁPGh
scrap rates, Sj y I o] S er, .S parts led to
inaccurate'%% ﬁ%gﬁ?gnséggﬁtgg?hé?ﬁ%?%?hﬁﬁfs§?éghégl2358?5 ggnfronted W th
pronourced 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 caps 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



‘feasibility limts as soon as the glass window is no |onger required in the
formof a round disk, but rather with a polygonal contour, in particular as
a right angle or in other shapes which deviate froma sinple round geonetry
or the 25 surface which is to be covered with glass solder is not

hori zontal or convex in shape. On accountZ2 of their shape, there are very
considerable restrictions on the glass sol der shaped parts which can be
produced by sintering technol ogy, especially with the degree of accuracy
required. on ti l. R i I i I i GAaps,
the w ndoWl,%gé%ta\ﬁlﬁrccéh\églrgegfati%%asng%'é3 %%%Isi &%&%ﬁ%ﬁ%ﬁ*%ﬁa Iklfeg psélz)giedvcgé?d olgr@
account of aaseprress weegadritin ysdngs ¢liddr Hmy drecvooaty of Thete sBitler
ring slippi befaore. it is.nelt r. 35 _durj t.he der.i NoleI I gt 3
The i nvent rsg“%ple B§§£dw8r‘? tlﬁgseggﬁ%ggtlno ndévde({]oﬁgr%gl%%lg%%lur te prégécelgg%o
whi ch can haeusédefver 1ndie mes aiousimpgprgaanetrd exyverfed hel ttty pehaleseunided in

the preanbl e of claim .5 whic l.| ows rel.i abl e and ine nsji v

pr ef er abl ygﬁré‘tsﬁeﬁa&e ‘i (erlvhrjrst &%emé& e?ﬂbeer#%oeﬂ 5sé]ee£e(a\fllcgl§¢1dle%l ass
pane. Thi s wahjceCls liepvachingyed d3s daprecasss hdimgl tthe dJreataneshef thaim 1,
and by a conponent havj t he features of claim 19. 10 There are

consi der ab?‘&rﬁﬁ’\}:&ﬁt é&‘glsr}l Cten'ng& IBHET sqngap?ﬂsl%%e 258 SHApeRDI e

materi al, herpertiiccwearn iagy @ Patiee hdigfiore tdtee howsi thigorel emendhape dibusi ng

arrangenent are joined _and the glass solder. is pre-yitrified and.its_shape

fixed by 15M€n&lGy SH&HgSh MRt gy ‘f%e%n‘%/ng];)aasr‘sfi%acﬁ%rl%se%éh

resul toof QEGRNINGCARSd WR: &piing dirddpafdrisiaiogay! Tsglpossi bl e for

virtual ly any shape, both two-di nensi onal planar shapes and, convex shapes,
a{%‘ilr

to be provit@e@LANAE SYIPEFE S0 RS FRsETGEHIN 2184 hed manner .

After the ROWSINGENAS My hagk Realsd Nserded. iITiord herdpusongiderable
arrangenent, it is then possible to produce a hernetic join, at least in

regi ons, bettieat igindaind DR infg Rrihefy UG AR d ntR SRt ANPat B cul arl y

preferred enbodi RNtlge t N HOUST NG &) TR IS & OFid SESn Sud fglognahi ch

consi sts of” glass, and the "housing arrangenent conprises_a, housi ng cap. The
gl ass 1$ol dexpsastiaeca® drantidyarist o pit | e ata$ea’f $RCEEYPOns to the
gl ass pane saNq{;9(q tég&ﬂg%gg,ngi@%s | {e 8k ¥ BOs POSHLHL 116 De XGCHLYvERE the
hei ght of &I ass sol der applied and also the quantity of glass sol der
appl i ed by hsdns afan et s sS syt elednN b el W Hpp | Pedt e r @l amanSeoheer | the

gl ass sol d%rhtaﬁ%%{)gﬁ%hsgﬁ%d ed, !i’]’&é%c}%%@%ﬁﬂi&%ﬁbfﬁ- 35 a bearing surface

arranged in region, possi bl e, given a continuous
arrangenment of the glass solder, to produce a conpletely hermetic join. It

e S S e
t he housi ngfesapi il s wsalideirt 5 egs ovoavhi h tlse delass tednfiponishaor éanbrder of
the bearin%equired 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.



surface by a bead. 10 Surprisingly, the glass solder paste can be applied
to an antireflection coating or scratch proof |ayer which is arranged on
the surface of the housing elenent, in particular of the wi ndow, so that it
is possible to mount high-quality optical elenents, such as for exanple

| enses, spherical 15 lenses, cylindrical 3 enses or also optical filters,
such as DWDM filters or gratings. It is advantageous if the shaping of the
gl ass sol der paste, in particular the cross section or the thickness of an
20 applied section, is influenced and/ or set by setting the rheol ogical
properties of the paste, since in this case the viscosity of the gl ass

sol der pasflaecamnviea tddaptied uamam@madtd ol jerc trmutdene logridia iaghs;  t hi nner
ri bbons of solder can he prod ce t Vi ri bbons
of 25 sol d&F “AF 3 gI?erroc\?’lssdos |gls% u%tvéﬁeursr?od?(ef%%lt h}eerfluoﬁ%dn%%%we applied
ribbon of sgelotert rdas,bef rtrhleuemmi drs qratiehied it o ehe maamiting Hrolosise by

means of its .viscosit | f the ass older aste is | e
form b mea'i‘sl g‘ﬁ‘ é@/srrﬁt & |lr?gab§‘p d‘sfl 5 npSaLthei c rarfoaf gadlgpglnés%ee%ln%

pref er abl y oy nnean»eofpravdieed ealiverensertal tslieseveyemdapls dd edrog.
obl i quely running surfaces or surfaces which have a conpl ex

three-di nensional profile to be reliably provided with gl ass solder in an
aC|C_ur gt el ylmrled?fkijw }&ey aS&%e‘\EECB Hﬁsaﬂginoldafsds/\lammrigﬁwﬁﬂ&a@m of
cylindrical _surfaces o ousi ngs or. cylindric enses exanple in
optical re a'orar\ﬂr Y [y PRI W H- ¢k S etantélgﬁsan‘?jg ocfl RE!

di rectiigons, to be joined to one another. It is extrenely advantageous if
the netering apparatus is an annul ar or rectan ul ar dlspe %ﬁerprOVIded

with a noz r%ﬂ%ﬁﬁECQﬂqu?Q?Qﬂﬁt%ﬂﬂ%?%ﬁﬂﬁq i 5%t hen

possi bl e fQpA WG e.a MR b BN & 218Dl Hh tpa&iﬁiﬁﬁ%@ £opds 0k ) ed
application to suffice to apply the entire quantity of glass sol der

required. Pefareadhy haufEna € AN AR o 1nd d&ran %“%%s?ﬁ?e]?b?e?he
thickness ofnd hed ik Afoitdier ol Assrao)der A | ah | e Pagh £pd Of 1%éQ@ b

i nfluenced and/or set in an advantageous way by suitable selection of the
di speriSer €% el iditradiss as Jcﬁaf’(themﬁﬂer@ FRr et ¢very Farge

surface argas,6an AAVAYAGROUS Yt d éﬁf‘%Mass bes £08 eeh il 4 b 9l a5gcgol dersin a

single application operation if t paste is appli means
of stenci| pregidls ifray, Vqunﬂklxnﬂﬁw &hﬁﬁﬁ%ﬂhﬁ?ﬁ Eﬂ@?ﬁ#ﬂ?ﬁ$h@$ﬁb P anar

technol 09y ofhddedl aspPANGnIded LS 8 AU ddPlheld Y%Péséd%laéﬁ' A

simlar el énel ts man cturing can be nad nexpensive by first of al

appl yi ng aagllamlslqi cmrcwwatielay rxieaﬂleiedlemarsrmlf ao?ef@%bn’QMyh@@Sangmt her

pane, wphich, deg[fér{’ce%a%f b%%H’“r?& Srfe U 14 Pl g élﬁé‘déi’kQHg&aQﬁBesltbyst he
gl ass sol der being pre-vitri d and 1ts s ape xed” by 1 nt uction of

ener gy, |nqhﬁﬁlnnﬂsmbkﬂstprﬁﬁndmceﬁach%ﬁW#tl@dh@lmtu@hthebetngnburnt_off,
ndi vi dual o, panes e g iy fled, 14 O {0 ot Bet panen: apd fbeci agivi dual
pane with préJ ri fie a§% sol der being nser Into ousi ng cap

and a hernetic join betmeen gl ass pane and hou5|ng cap being produced by
t he action of heat

s _advant ageous for the i p be
i vi ded 11 oM the THar PP RaNE b canrr e o Bk Re S bR EnkRs
| aser zsuttidiguprises a window which consists of glass, and the hou51ng

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 1n order to be able to benefit fromall advantages, in particular

i ncl udi ng the advant ages of conventional processes, in the case of
geonetries which conprise sinple and nore conplex structures, it is also
possi ble for a sintered gl ass shaped body and pasty gl ass solder to be to
applied to the housing body and/or the hdusing 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 neans of
t he pasty gl | der. 5_Fur Lo e, i i 1 r&d f a
pre-vitri fgggggjfoggé g&lvgér aa:éroélggfrﬁ%é%r @s%%?{d;}?ﬁo ﬁgto?v%%&lgaa%obgedl%{'et ed
i ndependentbypreduce a punmpiaserl ycarenpedde Hisirown housi ng el ements, such
as for exanple wi ndows, lenses or filters, 20 into the housing body and can
hernmetically secure themtherein by heating or the introduction of energy.
A particul atl yspuekénled imopsirg duddyr cdrgr irsds tal veeltial ld mge sjwevettide
cap, a_housing.el ement, which preferably .incl.udes 2 | ass ne serving
as a wPndowl gr]r(}se? g rs@lrﬁeﬁsfrﬁaﬂgedt%eet%aesns vﬁoa(f%\z/vlg n%stnegf& al cap. The
i nvention appdeser ithed hien baard rdetaidfdued dw arhd Heowmsisies ofp pieferselber

enbodi nents and with reference t.Q the a ded 30 draw ngs,,n whjch: Fig.
1 shows paFf93f"a“RIGdi g @%&ﬁ%ﬁﬁe&p fcré%gﬁ-ir}éeesr%r%aé”b R alglnng
opt oel ect r enirFacempgN@ntbead the present case a semiconductor laser, in the

formof a 35 cross-sectional illustration in the plane of the

| ongi tudi nal axis X of the optical cap, Fig. 2 shows a viewinto the
opticaly cagurdrystintigd ithedFiQuss lsdiidheditetdd0hetdkeridy asraw Y in
Fig. 1, 5 Fig. 3 shows a detai| of a cross-sectional view of a rectangular
optical capPWHire liee tiyan, Qaadiidy i9F i afth rRAESPT nl ¥ sWReeRibh in Fig.

4, Fig. 4 3hous RL/RSTHREGI MNAle \d W HA Y By reCdmaitl) ain OpAL€atutap
show ng thgﬁp05|thn of the detail to illustration frompFig, 3, Flg, 5
shows a pl &f EHhewwdmoeWwheT ddiangddl drS GRS Tl &P i TPWRE riat ey awe ki Y 3
and 4, Fi 9.opf 132G 13RI VIO HD foof Wldes1 enbodiant s he 21 €Lt angul ar
optical cap, Fig. 7 shows a cross-sectional illustration of the

rect adgul ad edFEiscalcYddmdrismiFilgr e alon@ e speherBefi1Festr atedi #SFi g.
6, Fig. 8 %ﬁ@ﬁ;ﬁiﬂygfg|o£rq¥3éﬁébsj denoted by Vin Fig. 7, Fig. 9 shows a
detail fromFi g. 6 denoted by Win Fig. 6, 20 Fig. 10 shows a further

enbodi nent of an optical cap in the formof a partially cross-sectional
illustrati I i ENGY .t he Lt udi pal i - this
opti cal cagt% ﬁ%g%#}f%%%nﬁ?her E%ﬁa?%&?ho a%t#%%?%i %?N(i) rﬁ’%ﬁ%ﬁl’s 25
whi ch can dacpaeidindiadedhe ¢cdorsedmnidbvi euat hev tlbekness chfcan be

t i nd dent | Fig. 12 . t al L1l i h th
e A R P gt
since in this case e

e € application o ass so
rheological properties of the paste,

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

applied ribbon of solder can

mounting process by means of

If the glass solder paste is

30 of a metering apparatus,

preferably by means of a needle dispenser,

solder at higher viscosities.

Furthermore, the running of the
be influenced or matched to the

its viscosity.

applied in metered form by means

in particular a dispenser and

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



"30 Fig. 13 shows a cross-sectional illustration through the detail view

fromFig. 12 along plane CC, Fig. 14 shows a cross-sectional illustration
t hrough an optical cap and a di spenser having an annul ar or rectangul ar
nozzl e before and after application of 35 the glass sol der paste. 8.

Detai |l ed description of preferred enbodi fents In general, the invention
uses a gl ass solder which can be 5 applied as a shapeable nmaterial,
preferably a gl ass sol der paste, as the join between, for exanple, a netal

sl eeve, Whh%t&sflﬂg:gs o? {&9&%ﬂ@%i%%gya]e%%%’s F o examplf.e 8 0laRs ane, which

forms a housing €l ement” Wth t ass solder in the formof a paste, it

i s possi bl &eferdihg Skape isfinghe y§itass thisdl dean ¢ rbé&hfery s natel y

mat ched to try of.the; I NG, Jeidivi qual; partiSseddn  his way,
it is possF F%C?§%5§é|¥§e%$i ?ﬁgﬁ*§%§ﬁ$ﬂleg?}egléhape 8? %%e 51as§ﬁsolder,
and even cedpkintagesdusuriffaddel hedeorivty iagpag@t Use irelaralfnnyledt idded in a

very agcur f.ar i e sel i L th ongki appl.igcation

t echni %ue. QEi%rchgglg?%lé%saiggé%o %trhg)rgjgélt&e%%cg{%tsq% ﬁﬁ{)ieze%qt er erg:%aff 'nglr‘}elcr? 520
has been appliitathlet hepldste ican qeompdnsat 6 tf drs aherdiprersilorealfamaccur aci es
whi ch may still. be present. nseaquent | t.ne nmetal_ sleeve and w ndow can
be j oi ned F&&ggﬁérmﬁtfﬁeg eFﬁéﬁﬁ?ﬁﬁ%ﬂ%i%l%%ﬂziﬁﬁﬁﬁuﬁﬁc)?iﬁﬁf%ﬁfgghe

i ndi vi dual appipeneiics alcore.f el pegilly drheareth tshapeywdnttiney ghfassl aod der
paste is only fixed during a subsequent thermal process, for exanple after
the organi €8Tt FEFEHES Have been burnt off. There is generally no |onger
any naed for an additional operation to 30 produce a separate gl ass sol der

shaped body. This .process can advant ously .al so be used to realjze

opt | cal cans P W e 6 4 W1 rIGW T T et alt B OB 1R L ont S ot

o; the adEQ&ii\gﬁnfe@rsCQ)lf_Ofthteh_a:iﬁﬁﬁirﬁ,oﬂ hhmérggmeﬁ@fsolﬁjémammee? I n L;?a@t@edh
after it s been ied either to, the gl ass ne or prefera to the
metal slee @F“Tﬁé?g%F§Qﬁ1WQQﬁﬁ4 %ﬂﬂ/QQIéﬂqléifoﬁéghﬁﬁﬁﬁq © Y pp¥ ng of
the ri bbon s@fi t3®1derseRfdc@i drp dfaHdH ip ORI Atliddt ] SiNE e Kb ed IRsperény e

| ocal %uantity of glass solder applied can be nmetered very 5 accurately and
i s notlbadvefséhp &R&dted by the shape of sintered glass sol der parts, for

exanpl e by the mnimumthickness required for such parts. The foll ow ng
text describes specific and preferred 1o enbodi ments of the inventjon on

the basis SRLA&IVEIY HeUnGWIAES iRP hirdt i @mgRUs Kuchl s st andar d
optical capg ity 1% gl RRSeR 0T AlS G iMeld NaSh BREd €8bn CARSr 4 €10 052
the glass solder paste is applied by means of stencil
20 printing, in particular by means of screen printing

technology, to the glass 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.



"bases. 15 In the description which follows, identical reference synbols are
used for identical or simlar parts of the respective enbodi nents which
differ fromone another. Furthernore, the illustrations in the various
figures are not necessarily to scale, in order not to detract fromthe
clarity and 20 conprehensibility of the éssence of the invention. Fig. 1
illustrates an optical cap, denoted overall by reference nuneral 1, during
t he production operation. This optical cap 1 conprises a cylindrical or
frustoconi cal ., I e 2 WL r -0 ' N 44

_ teﬂl;gl 1% 3 U dilvs RAB e rom
surface 4.E$hég$%§gﬁé%9§€§ﬁ%ng%§ Fggégf%gﬁﬂé orggﬁiqaﬁng, fG% exanpl e, the
| i ght of athasewotheamgdrsisi glatneuigers adrd ngnfangefgeadfingptdcdly dleafehtt
such as for, _e le.l.enses or filters, to 30 pass through it. According to
t he inventﬂgﬁé%ggﬁggﬁégglass solder layer 5 is applied to the inner side of
the base surface 4, in the present exanple conpletely surrounding the
opening 3 as a_35 ribbon aof .sol.der_ usi i qﬂﬁﬁi 10 The
conpl elgel yzi@oﬁtrl Fodd %er @Ibéemﬁ%ck?%%seé%r ?rfe%%gglgl %eqéﬁj\ t-Can ’bel seen nore
clearly froarfigular Wwhcihdihows: e \domritage hef aptrivcaiticapd | lustrated in
Figure 1 fromthe directigon 5 indicated by arrow. .Y | ' - - be
seen from BIGEESES 1t HE rjlngedlcéa%e oqta & enoélé%tlrele i swphelndsrgrfér{&/%%s? ﬁlor&ﬁ:%
interior ofanchewotet @onglesy et wtthapp/ s thelpastposs dske sbbdex | ayer 5
to the lower-side end 7 thereof, Needle dispensers of this fype .are
mar ket ed, oM TEEESHI%H 2%y SHARFRPIERTT & s(fr?bl-g%sfb %%i_é%_t?o ohnenbuehl |
Ger many, unRGyl itde to ade: nasms iy ivwl P apehserthd Meudkegse 1éngossibl e to
achieve lateral tolerances of_ the glass sol der | ayer nglied OL 10tgn%eand
within theSEdes tigl ddrce@y t£9% JHREs bl AV HiFettof (F1hef Teedfd

adj ust ment 5, AliSQ) 3y QWAL e tid e GOl id PRes atdionsed cobey caridi ed out
next to or on top of one another with the sane | evel o ccuracy. 29 Hi gh
| evel s of &EWlEey SHGRHIST P RF mPR DT aTRE2RS I&é%ij %%ﬁyﬁén? ass
systens, thgagdjustnent or advanci ng novenent of which can if necessary
al so be controlled by interferometry. This results in accuracies in the
range 16f less than 1 um Preferred thicknesses for the applied glass 25

ol der pastig, Sl ind oM 50 12 dd ARON. N KNGS S 26n ApoT 88 Ly S60eam
Yy 0

whi ch corresponds approximately to the width an applied line; there is

no restrictdlores ealve miakieady trROFREIRE REA U HY f%ﬁ?%ec?ﬂvgﬁtmﬁﬁke§8dThe
appl i cati Orhr}c%%?’ 44t ”péir&eef &%ﬁf&%ééé‘ﬂ OinSeidtdoni BeosReRdusing

novenent of I spenser needl e east during application of the glass
sol der pasted,entdret r essth casintier swinpl ¢ helplaws, sotdeespast E1ehBF§es and

the ti f i t [ d Lt +i in thi
e ti posgrb%'@ge m&g}h@&m& 8L 4 P ﬁehgmgéegéalﬁg tbatrbt themi N Lhi's

way 3 set thi ckness of a particular single
appl i cati orthdreirhécaseaving her appe i tatFoduopeeat pbnenergs¥trated in Fig.
1, the needle 6 is tilted through an angle a of 5 approximately 30 degrees
3 degrees relative to the

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



“longitudinal axis X of the optical cap 1 and is displaced parallel to the

| oner base surface 4 along an ellipse which is oblique with respect to the
axis X. The inclination of the base surface 4 is al so approxi mtely 30
degrees relative to 1o the longitudinal axis X Alternatively, the needle 6
can be guided parallel to the longitudina axis Y of the 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 |ayers

wi th a thickness i A NG es, J; eps. ,After .th | ass sol der has been
applied, the net amgﬁgé\?g%;’%% t%c})ggl%t E%rc%\smtthﬁ tqreg)é:lg agsg:a dl der layer 5 is
heat ed, w fhgt.he r edwits hatiewhe nfasthheglogss csdl aep lidylerstrdtsedritni fi ed

and then fixed in sition. .In _the process, organi¢.constituents of the
pasty gl ass sol der IC':u(aargélrree vléld.tthfS d?lt{eecr élsdﬂ tmagcfa}ieecf q%iasrrpc%woggslsn step is a
met al sl eeve whi chkdgn e marketed i ndependently and into which, by way of
exanpl e, further, el enents can he introduced by an er‘r.]?gt user and then fixed
in posSti ofi+el dt i FEO¥S tahéierif@tlg'l og EeVvd P D eﬁ::tdﬁ . B¢ Pycheral terns,
the gl ass sol der usedtamyulerabbtdlass @ derishrarketiad: dyrdcdwtin s, for
exanpl e the gl ass soltder bear i ng desi gnati ons 8465, 8467, 8468, 8470,
8471, 8472, 8474 afl &6ﬁ%éfsilt“ecgr| s SES TS deditfrat®d by the 12 numbers
017-002, (- 344 shL7a33%0s Dbt ibn 0 Mi-a38FThkdlgh DX e d¥t/g 3 as
wel | as crystallizi ng,%l ss sol ders, such as for, exanple tgje %Irﬁzs sol ders
8587, 8593, 8596, 8BIFCindH & %%&3758 &85 1 e b §r o e red in as
housi ng 5 el ement s i 10 higse iR BAGT avi,ng a h! gher ther_mal stability,
i.e. a higher tenperature Tq, than the correspondi ng sol dering tenperature

of the gl af49soPdeslQ¥sda Brlefeiey G ddy FAUJRNEPe] APt erkeaP

desi gnat ed D263, 1q1AG3¢raAktd.inB44Q;. Borpfd ogt TMB3 and Bor of | oat 40
pr oduced b% Schott G as, Mainz. The ‘sl eeve-like housing cap preferably

consi sts of 1§ -mét aishiogsad G\ arhivdleve ehttal s oy h eirnhieen? of ckel , such

as for 15 exanpl e therahloy degjqnaiad Mfed7. A plurality of optical caps,
whi ch are not shown in the figures for the sake of sinplicity, can be

coat edSi n Fafal 'el shswsg amAncisseeditd atiadpdddarstratiamiat ddve, net al
sleeves 20 With | dealiedlyuf 0r IR PRl 11 &, ard aNasdy | ihdp1dpd @

carriers and coated in singl e operation using milti-needl®e systens. A

depression 7 in th8Bndddusgireded 3n Hid.nteracting with a 25

correspondiphgl y gshaped sl ug 4 C jerms all Al ti . ca to be
si mul taneouélgy posi ti%or?eé idr?r%éaﬁlaizr{jjrngt?elg:'ngﬂré%r posclI plﬁf)ﬁp Jég\?ﬂélr(%l |Oﬁ’undred
optical capsgcald behbeisd aodetarirli drzmofFithi $ tdgetaardl by i dedFing t h6 gl ass
sol der, pas usi,ng ti-n l.e di spensers eratin S, steppers._30 After
t he glzgss Eglgderlrahgg%%éser? \%ﬁ%ﬁ i'e eti a%i%en%gsost?bﬁneg?pgﬁl%alﬁoﬁas? nlgn etgr)%errent,
such as for exanpl €ocamparfe aofpagitdsed 18; ot et desctsihmoverll | nl id st motivedin a
position in Fig. 10, _tao be .placed into the

, | eeve 2. The ass, ne 8
consists of one of P387Fhd éLbcck)lvgr?é:rﬁnl‘poansesaeSglt}sesgsorbgrlotd‘lucgjerbag%ya’gcgaf as,
Mai nz. 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.



" 13 After the gl ass 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 sleeve 2. The gl ass pane 8 consists of the
abovenenti oned gl ass desi gnated D263 and 8produced by Schott G as, Mainz. 10
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 i npl enre®edd iByda desedliptdom rdf] pstedfidryred Bwdaddgndnttisng needl e position
correction is realized by adjustnent axes which are independent of one

anot her, each needl e being equipped with its own i ndependent system of 20
axes . |n &nf genearlpr éher dedreartiodi neets, & e grse-sditdd f ivdeitdlorcaperat i on
can be_carrj Qut _together wt |_ dering-d ti r f a

si ngl eSheataipg)g@gil%'t(jj eﬁ,s isc?% pﬁa\agé) l% %%eccezrﬁraggpc?%fﬁ&aﬁe}éﬂage@ nad%f a cflo&nellon
order to aldaeweqr ganithecdrsin theemerrt,0 o mwantplef,f .a SudisElqueldewd eani ng of
t he assenbly .forned may, ,although this is, ng enerally necessary, renove
resi dues of“%tlﬁ:g‘ E?’&zg}ﬁ & @t?rlr’sgﬁnﬁg@rﬂcg’.’ fdldFurf{Orfgrwl%s QLA erRHtS ve to
roun and gl»m&s:hp&mﬂsns&; ih}odsﬁrﬁj S0 PSS .blmﬁ_ﬂﬂ Iti}'fcﬁ ig(:]édhss sl d e lmltytg@nal
openi ngs openi ngs. 3 an ass panes 8 which are for the particu

ool cari oRST6 Sor T3 IS eddundn 5 THE Tasdl g Sitiin S the Slass

t hr ough- operilrgs d ®ause redanidtyly haitthad ass anefedhatrppetitheal |y

shaped optical elements 8 to , 14 Fig. 3 illustrates a rectangular netallic
carrier 9 F&%S&?”éﬁé’lgas@dﬂé’ﬂé}uf@ ff%srtbsefen secured by means of a gl ass

solder layer 5. 5 The invention differs from conventional processes, in
which hitherto netal |layers had to be applied to the glass in order to
secure rectl@ndiiid GiYasd thafe LIS s t} g ald aRetdiitia by r3ny de st eh
vwere then solger e tthid RA R rdflded UM SrekP dBAli sl ddersudfecdr ocess
according to the inventiion no | onger requires nmetal coating of this type,
and cdfiseq@EPMef tilgiss cRgy Mo fr edtitaddhherfa iz amkriyn i Ssgiohsad v g form
timeeffici gt 5uk% MAerdhRl QS (¥ @& d dh e i Sho o s hpusbngs for
optical CCD"sensors, the glass pane 10 may have an antireflection coating
11, 12 on &€l dW6t-h of its main surfaces. It is also possible for scratch
proof | ayers to be applied to 20 the glass pane 10, |ikew se in conjunction

with antireflection coatings. It can be seen fromFig. 5, which shows a
pl an vi ew &findee thectsdhegps ot dpte casteardn |ausithlatesd dcgyed . aBteandid, that

the glass pane L ! [ i mpl e, be
arrangzed i n%f rg#%nof ’E%‘ié%e, ST S COMIGESndRYe ¥ &3
dimensional inaccuracies which may still be present.

Consequently, the metal sleeve and window can be joined
together with a more accurate fit than that provided by the

individual components alone.

25
The position 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



25 array 13. As an alternative to the CCD array 13, it is also possible for
adj ust abl e m cronechanical mrror systens, for exanple of TV and video

proj ection devices, or other elenments to be 30 encapsulated with a
rectangul ar input or output w ndow. Fig. 6 shows a further enbodi ment of a
housi ng arrangenent according to the invénhtion, in which, however, the

gl ass pane 10 does not have the sane side dinensions as the netallic 35
carrier 9. .r 15 In this enbodiment, the netallic carrier 9 has a web 14
whi ch def| i I ery | UL I d on a
support de fetr%llg g‘aﬁ%hé‘l}c ri}re:%te%rr%l ltwetog thlassmi% giolS er is Ffad era 3153 elimted
by the webl®zggmd amve lbéf&dlmoajn@ﬁ mncgasalmlmos&dlim:artg) QJ%G:Im)fztjéJbonmr e
free-fl ow sal.der. wit I ry vi scqsi.t.y. |

illustrat eggi %Ioglaég %éqtgg S’n Qh%s f%\(l)éga |°§e%§a loorn’ahél SRS eoé%percetg]i%en 16
to be usedlb@alfqmanéﬂtWobd'@gaﬁwrﬁméeEr'h@phweﬂnﬂaaaheeme&ad&ﬁrwﬂry

assembLy 1£ccEQ%t%§9ﬁ %%19'1%”n%6cbf£%¥rexfs°er XAl Ko P§, Vgsc%de fsc}{a%seﬁ' to
bear on in°the caseélof Treclodeabl’s hous s or Wi ndo e applled to
ext er nal hemstﬂgsdbglmeansodﬁeﬁumﬁh&m,sé@nwaxyMgﬂdwhynﬁhe ﬂfhﬂmnm as for
exanpl e ad@ﬁibﬁﬁe@%”%@q .90 S o%eg Thq;netalllc carrier may therefore
form part a conpl éx hou5|ng St 1PUC i particular a larger housing

cap. As an alternatlve to being applled to a netalllc carrier or a 20 netal

sl eeve, it ossi ble for the ass sal er 5to be applied to a
gl ass, as i quleugf)igf’g'dngf glexgxglﬁ.&cg q%ﬁ %f %/Lgvrq:{ﬁr[ nore, without
restriict i ngmbbeigenesalb fscore i@frantd 25 dm\t&ﬂi iMsid tofl Sratissupassidieg f or
gl ass soldgr to be %pglled both to the net I|c sleev or the carrier 9

and to a gPR8de5aRBIoNOLSERL: FEMERSiing Y8 r?esntSta]rt 38 ARG GG for

conventi ongbrsirober edosiapedeRarls a1 o3d ke itsed ddeidlercapd hfdflercmst y
gl ass sol d in which case, by way of exanple, nore conplex shapes can be

appl i ed adﬁﬁé@ﬁt to a sintered shaped part using a needl e di spenser or
printed on using the technlques descri bed bel ow. 16 Fig. 11 shows a
not her plate 18 on whic¢ mul tiplicity of preferably identically shaped

mAndoﬁPsurFacégelgeﬁﬁréﬂtéP@ yéihed By e diSiAN tldtd loF e RME Y| BEP ST der

layer 5. 5aAbt heughrbhe igeass <30l der Jignard At d b hing ehgdi iente t oo be
applied u5|ng mul ti-needl e di spensers, the stencil printing technique, |n
e

parti cul ar ePRedipeaés philghi ﬁlgftf@e”hrfr@ae onjes agmf@rrr ea?ﬁrd?hﬁm%rﬁyurfﬁ@e
If screen E?MGE'cBQtELén'éS%‘H thie k3 i '%%Wé%u&%%' Y didabl g 1;9&“ On

of the screen, together wth setting of the rheo oglca propertle
gl ass soldéﬁaéastén P& dent neénce ﬁ@éﬂﬂﬂ&ﬂ&ﬂ&ﬁsuﬂetQMa@ﬂQ$9ﬂsblder | ayer 5.

15 Acgor di BgnboohBRshBYERELOB, the Uass Solfler: |ayslydh Ca, be printed onto

a single-piece nother plate 18 in pre-defined form pre-vitrification can
be effected by heating, and it is then possible for the individual panes or

the w ndowgsyrface$iyustrates 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.



19 to 24 to be divided up al ong breaking edges 25, 26 and 27, 20 for
exanpl e by scoring and breaking the nother plate 18. As an alternative to
scoring and breaking, it is also possible to use other cutting or dividing
operations, such as for exanple laser cutting or ultrasound cutting. 25 As
an alternative, it is also possible for &nultiplicity of w ndow surfaces
19 to 24 which have al ready been divided up to be held together by the

not her plate 18, which is then designed as a rectangular franme, and this
arrangenent can be 30 suitably printed and pre-vitrified. The
pre-vitrification can be carried out before or after the respective w ndow
surfaces 19heocprphgte leeondiivivges iaitas lendihiicdudls viamed sur faacessult 17
Furt her nor i n.a t her..canf.i.gyratd . 1he in i ' -

di agr ammat i%ggl :Bf/e 3fg|%ithc?§§e ?greaggfrr:)f:rgﬁl i(%frllgtlfi %.’ ﬁ&f (?r %{moe“?s(s)pat ical" clanpto

i |l ustratedhenopitgcalocapt iild usdgsitiside ifrorF igus ec dnflretre Ibhec ahitianitiusn ri bbon
of sol der ; appl i y ns.. jsust, a single applicatian operation.
Thi s ig do%gd\t}\n%taﬁ%fihg@aﬁ%qg?’ a %s%% s'er1 'Z%Smkﬁac q}?assegeﬁl afflrnou ;t?l%lgrgezfle’ 28
and pr ef er &4bky naksld ec 6nprfi seneadliene/ippessere roodts dintdewitee froretimer of
applicatio perati.on., 10 Furthernore,. the.nother plate 18 illustrated in
Fig. 11 ca%hglgg% é S%Fﬁygdgiﬁngtgﬁgﬁ $i%n hf 5@Fﬁ@£ ﬁﬁuﬁ%}iﬁﬁnﬁﬁyer 5
rect angul arosithgl éoee rmslitieple@dndz tlhe rewift.h Ne& extleppers papparad Ust ithieach

case producing an offset preferably by . the 15 width o ngt.h of wi ndow
surface ofgyﬁ% ﬁfﬁdgﬁ§%f§%90 %EF f%@nﬁﬁﬁhe§§b§l&%&ﬁ??%égﬁggﬁfgfﬁﬁﬁgfi%

possi hbe fab.e¥en,esohesby eyl IGeaftthnsgnpindeat etheltassigeniimd rirelsite® be 20
provi ded m@th a glass sol der layer with the required degree of accuracy, so
that they &r&PSUPFAble even for use in the housing of extrenely smal
assenbl i es, including even individual mcronechanical elenments, MEM. 18

Pat ent Clah 1. A process fqr producing a hqusing body, or at |east parts
of a housi gﬁﬁoaﬁﬁeﬁnlﬁappﬁéﬁpéﬁ & AHERYE G t&T T SELEFSNRT R orhe

packagi ng 96, <aPLOCLEG! 1Q96E GIRARANLE LCRPLES! 0d RA cliePe i d Of i ng

t oget her a~housi ng el enen preferably talI'i ¢ housi'ng arrangenent,
bri ngilAg htodemgnekenent iangolssuibileg tar rdifgerefurititer cmedst 10 with a

gl ass sol der,. rein b re e _housing.el enent _and housi arrangenent
are” o ned O HECERALS  CEREET And Syl Res i s Rinsdatice dnitaaty S < T
parti cul ar cagraepastieé, 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



" 15 wherein the glass solder is pre-vitrified and its shape fixed by energy
being introduced at |east once, in particular as a result of organic
constituents being burnt off, and wherein after the housing el enent has
been inserted into the housing arrangenent, a join which is hernetic at

| east in 20 regions is produced between pane and housi ng arrangenent. 2.
The process as clained in claiml, wherein the housing el enent conprises a
wi ndow whi ch consists of glass and the housing arrangenent conprises a
housi ng CaBPp%§c%ti£g€ process as clainmed in claiml or 2, wherein the

gl ass sol der*paste’is ‘applied at |east to regions of the glass pane and/or
the housing cap. 30 4. The process as clainmed in claiml1, 2 or 3, wherein
t he gl ass | der te i ppl.ied .inta the hausi.ng ¢ on .a . bear.i ng surface
rranged | At N BASn Gl al TPLGEG B it GRS Eaee a3 ‘e o
claims 1 t@id,, whekglen ndedike aglias % iS@ldert hasdd i=h leedh tex the bearing
surface in 19 the housing cap in a solder region which is delimted from
t he remai ndeprokimae¢elgaBionglesurdeace: By dedress. rélafhierepriacess as cl ai ned

in one of clai .t 0.5, wherei t he gl.ass sol der paste is applied to a
pol ygonal , igpgﬁpéﬁmlr éaéctlgnﬁﬁlogr 1 Casd (frapnﬁuﬁp’ﬁ% ]Csaﬁflsfﬁalcheegpr ocess
as cl ai medphfradne 10f: oC ltdiemd clelro Has aierEiatd hie Qlass 50|leri fastvhich
applied to,an ntireflec%}on 1o coating or scratch proof |a er,mhuﬁg S
arranged onSt RRILGMEa¥E & TEFRATudindE @it X+ Mgttt iam (9re the

wi ndow. 8. pike RLEEEEe as i¢ AR dgp et LlRias dedrres Mh1estEl e the
shaping of the_glass solder paste, in particular the 15 cross section or
thickﬁgss S eadCagditived "edc Bi%6®, ¥-s influenced and/or set by setting the
rheol ogi cal properties of the paste. 9. The process as clainmed in one of
claims 1 to_ 8, wherein 20 the glass solder paste is applied in netered form
by neans of*l&SHBLELIVSE Yappdcatwedlien &l QR Huisle i bela R sgehser,

and pref er abhy ibyidTRans a&fi sa neadl§ LJicRansar .cakd-i 1Thes ¥ DeRE Si Asr &4 ai Ted
inclaim9, wherein the nmetering 25 apparatus i s an annul ar or rectangul ar
di spenser provided wth a nozzle. 11. The process as clained in claim9 or

10, wherei Reblgtt A g&%% i st & iR O Y Wk 34 dely anppl 1 8d 4k Pasd
form30 is i%ﬁluen?g. anifbp setnLy selecf]ng the |spé%ser needl e or tfe
di mensi ons estirke proirherylin Tirslqy deesshaevd dindmkam I wdrs & tlavedrs
wherein the,ghass +$9!-48% JsS Ji8$S qi)I t. of thf e under pressure/tinme
35 control "and/ or the 56§§HV@¥E%}gp%£$§%§ﬁ 0 %ﬁ%?%ﬁspenser

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, further 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



" 20 needle is set at |least during application of the glass sol der paste. 13.
The process as clainmed in one of clains 1 to 7, wherein 5 the glass sol der
paste is preferably applied to the gl ass pane by neans of screen-printing
technol ogy. 14. The process as clainmed in claim 13, wherein the shaping of
t he gl ass sol der paste, in particular the2thickness of the io ribbon of

sol der, is influenced and/or set by virtue of the paste being applied nore
t han once. 15. The process as clainmed in clains 13 and 14, wherein the

shapi ng of Ph?ﬁe@saﬁ%1%9'0%2;,0%%91t7e—3i4§1 i r(‘fo!lb?g—%%%d AL &L oy A5 d e

geonetry o e screen an r of a printing sténcil 6. 'The proces's as
cl ai med i nGOAE-aP 3¢l &0AT -B3 4,0 a5 walllers rcrfyiatstl ldfziald afsasolsdder with

a predefin urface._g Ly 1.s applied t t PaNs, j defd nes or
20 conpr i Sggcg %rﬁl fcf:gf):l .%%??“?%f ti%r?di iaﬁ’ﬁsalsogac‘%errsg? %ﬁ?@'gl assB’\é\gq%’ ?gséw'
pre-vitrifeaed ghdsist giskape icaxe ey araiolod et isarldefreehdrgys s iroysairtig cul ar
as a result.of organi¢c constituents being hurnt off, individual panes are
di vi ded frSHETRET tﬁg‘FsﬁaHéPdgﬁ’& %ﬁ‘h@%ivﬁéi%iadgagh&a%g“}ﬁ%@? re-vitrified
gl ass sol detabslinger tied.i at &ithe rhausipeg atapeards,a tharmrrattie j oi n bet ween
gl ass pane _and housinggcap IS proggped Qy t he 3ﬁgi n of, heat. 3 e

17. T
process asCoF&PRBEP AN E CHF A%t TP G HHE S WHerdiS T3S it A Huats Phne
is divided fromthe nother glass pane by scoring and breaking or by neans
of laser cutting. 18. .The prqcess as clai,nmed i.n one of clains t 7,
ther ot n 350EPAEEPod GrEEE LRGIC DGR i P dss Bt 26T, 51
appl i ed toarBe, hawaicngsRady RRFF] JE"IDushdoBSt 8ABOEt 43 Iprddhiesai pg body
whi ch i s producible or has been produced by the process as clainmed in one

of claims £cP8tE8GLlaspoMatRe -housing body as claimed in claim19, which
conprises a portion of a pre-vitrified glass solder. 21. The housi ng body
as clainmed in claim19 or 20, |0 conprising a netallic, sleeve-like cap, a
housi ng el éREnEleGREChifrefOMEEng GRE oF 3 e S P tserdfi iy Rt &L 11C

wi ndow, ang1aogl @83 chokdar aahsanged el WRRMINMNAAW ARG Bt udfs for

15 example the alloy designated NiFed7.

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.



*22. The housing body as clainmed in claim2l, which conprises 15 an opti cal
cap for encapsul ating optical conponents, such as |asers or photodi odes.

23. The housing body as clainmed in claim22, conprising a round or
rectangul ar nmetal sleeve and a round or rectangul ar 2o gl ass pane, which is
substantially congruent with an inner ent3face of the netal sleeve and at
the end side is in contact wwth the netal sleeve fromthe inner side of the
| atter, and a gl ass sol der which has been applied to glass pane and/or 25
nmetal sleeve by neans of dispensing or screen printing. 24. The housing
body as clainmed in claim23, wherein the netal sleeve, inits interior, has
a support ﬁéﬁﬁﬁn@hérééﬁést@@n@n@a§|@@enonnMﬂnﬂ$dAu§Hﬁaﬁﬁr&ngmmmﬂpaste is
arranged. iyn s .cl aig he
support rUE%P§§1§}§ n%%#%é %%%gg%dg ﬁ%gagqgggd %Fch e4}%¥$§ﬁ%t£% 'der
region |nt@n@édth@rrﬁh@lgla@gtsah@eglhﬁanﬁbﬁ@ememmymrn@ swfftace a@fnd he
SUPPOTL. L 5REn2Brolie lous kg ede ae LATRY (10N A S B TR0 d
wherein the p e ort runnln SiSind SIS iIved FSRISSR

| ongi t udi ngknaxi8s aofl the bd@swngbane @l&%s fhmeh@usxnguhnﬂy<ﬁs el ned in
one of clai rei_n the al [ prOV| 'th
antlrefIectg%n%%gégﬁégegngﬁgﬁsadfgﬁ @% 8r2%3%|a€€rpgh Lﬁs 5PH§%%HN5 to

t he inclinédasupfeinz.10 28. The housing body as clainmed in claim?21,
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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.
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Fig. 3 illustrates a rectangular metallic carrier 9 to which
a glass pane 10 has been secured by means of a glass solder

layer 5.

The invention differs from conventional processes, in which
hitherto metal layers had to be applied to the glass in order
to secure rectangular glass panes of this type to metallic
carriers, which were then soldered to the carrier 9 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.
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In this embodiment, the metallic carrier 9 has a web 14 which
defines a bead 15 in which the glass solder layer 5 is
arranged on a support defined by the carrier 9. The glass

5 solder is laterally delimited by the web 14 and the bead 15
and it is also possible to use softer, more free-flowing

glass solder with a lower viscosity.

In the embodiment illustrated in Figs. 6 to 9 it is possible
10 for a metallic edge region 16 to be used for further holding
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 solder, 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.
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Fig. 11 shows a mother plate 18 on which a multiplicity of
preferably identically shaped window surfaces 19 to 24 are

defined by the application of the glass solder layer 5.

5 Although the glass solder layer 5 can in this embodiment too
be applied using multi-needle dispensers, the stencil
printing technique, in particular the screen printing

technique, is preferred for this purpose.

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.
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and preferably also comprises a time/pressure control device
for the application operation.
10
Furthermore, the mother plate 18 illustrated in Fig. 11 can
also be printed in steps using a correspondingly shaped
rectangular single or multiple nozzle, with a stepper
apparatus in each case producing an offset preferably by the
15 width or length of one window surface of the windows 19 to
24.

The processes described above make it possible for even
extremely small and 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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Z940%& () -!, Z%%p%kbgé éfﬁﬁﬁg%%%49£ﬁg a housing body, or at least
parts of a housing body, in particular for producing an
5 encapsulation or packaging for optoelectronic components,
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 is applied to the bearing surface in
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6. The process as claimed in one of claims 1 to 5, wherein

5 the glass solder paste is applied to a polygonal, preferably

rectangular glass pane or housing cap.

7. The process as claimed in one of claims 1 to 6, wherein
the glass solder paste is 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, 1n 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 dispenser.

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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paste.

13. The process as claimed in one of claims 1 to 7, wherein
5 the glass solder paste is preferably applied to the glass

pane by means of screen-printing technology.

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.

l6. 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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19. A housing body which is producible or has been produced

by the process as claimed in one of claims 1 to 18.

20. The housing body as claimed in claim 19, which comprises

a portion of a pre-vitrified glass solder.

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 the metal sleeve and at the end side is in

contact with the metal sleeve 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 solder from the

remaining surface of the support.
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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.



