2 4 ,APR 2006

'166166' 1 Method for producing el ectronic conponents 5

‘Description The invention relates to a nethod for producing el ec foARR 2006

conponent s,

and to a housed electronic conponent. In particular, the

i nvention relates to a 10 nethod for produci ng housed el ectronic cﬂﬁﬁﬁhents
joined in a wafer having a patterned support, and to a housed ectronic :
conponent having a patterned supportl tntegrated el ectronic c wﬁm "H,mﬂ”m
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Integrated electronic components are produced nowadays
by employing, inter alia, various wafer level packaging
methods. Inter alia, this method is also used to
produce- optoelectronic components. For this purpose,
the components ' are provided with light-transmissive
coverlngs which protect the light-sensitive components
from ambient 1nfluences, such as moisture, for example,
or for instance from mechanical damage.

However, in this case, mechanical and optical functions
have hitherto been realized independently of the actual
housing of the semiconductor in the case of later
mounting. Thus, by way of example, optical
arrangements; such as plastic objectives or glass
fibers, are connected to the housed optical chip after
the production thereof. However, this inevitably leads
to large manufacturing tolerances in comparison with
the high accuracy that can otherwise .be achieved in the
production of integrated circuits. Moreover, after
dicing, that is to say separation of the chips or dies
from the wafer, the finished housed components have to
be realigned and reoriented before the optical elements
are emplaced, which leads to additional manufacturlng
steps and correspondingly . slows down production and
makes it more expensive. '



’ avoi.ding or at least alleviating these disadvantages in the production and
‘the construction 'of electronic conponents, such as, in parti QZJFaAER 2006
. optoel éctronic 5 conponents. This object is al ready achieved in a _
surprisingly sinple manner by neans of g nethod in accordance with claim
1,tand also an el ectroni c conponent in aCcordance 10 with claim- 30. The

respective sulled»efdrd el alle t 9nvadyastagegus, devel Qprepts. %ﬁg&g‘i ng:y, tthe
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sensor - t echndifoyi qatrdJuaciowve and/ otheni tbnRgrdevicn orr atelLastoLne side,

the nmethod cQugidsi ‘4 he ow,pg steps: provision of at |east one die
on a wafer, 20 -ﬂcgﬁ){ro uéc’ti ognLg‘J(:)llf ;\%QI cadl oRETNAfPdARed, SRHNFHICE IR at

| east onedst [ARARAREIHE ch is functional for the sensor-technol ogi cal l'y
-active and/or emtting device, joining together of the wafer with the at

_ : , : he
l'east 25 one support,. so that that side of the die which has the _
sensor-techngﬁ'ﬂ'gﬁpcéﬂﬁﬁjf%t iWPe &ddegdvenactiimyafeviice af asespidisisgyort,
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sensor-technol ogi'cal and/or ‘emtting elenents mhich,_by way of, exanple,
an convert AphpsHaAllYEaHe MRMhOAREELEBSNSUED A%, SOUN.0f 124 ABR 2006 -
5 pressure BLoale LR e L B B I A & U 2 cing at 1east

15 one semiconductor element ' having at least one
'sensor—technologically active and/or emitting device on
at least one side, 'the method comprising the following
steps:

- provision of at:least one die on a wafer,

20 - production of at least one patterned support~
having at least one structure which is functional for
the sensor-technologically active- and/or . emitting
device, :

- joining together of the wafer with the at least

25 one support, so that that side of the die which has the

Qﬂ sensor-technologically active  and/or emitting device
faces the support,

- separation of the die.

30 In this connection, an electronic component is
understood to be a component which can convert
electrical signals into other signals, and/or other
signals into electrical signals. In particular, it is
understood to mean optoelectronic components, which can .

35 convert optical signals ;into electrical signals and-
vice versa. However, the term elect;onic component also
equally encompasses other sensor-technological and/or
emitting elements which, by way of example, can convert
physical measurement quantities such as sound or



concentrations, for exanple, into electrical signals or vice versa.

‘the nethod according to the . invention, the conponents are joinéd APRZWG
together with the support, which 1is provided with structures which are
functional for the sensor-technol ogicaliy_ active and/or emtting device,
whi | st already joined in a wafer. This enables 10 the structures of the

support to berefdseireed ogxashbii ciLt hné&s?@?&ﬁeﬂ@ t&%ﬁ&r&%%m O?I?P' qgi cal l'y

and/ q em tii devi c such for exa ectric
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i ntegrates théogaferses | evel packagi ng through the application of the
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different materials. "Thus, 1t is possi exa o' conbi ne
transparent PA§EPE mede toing aé%e‘b‘rcepl as*‘é‘F%hvm Fﬁ' -f§>efm coraiucter | ayers.

@5 In particphatpelectgiadvaghageousaiért heFugglhghqggg | gifer spbpngach. case

have at | eas uct ur WhICh |sfunC|onaJ for the
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it Is 24.57PRlLeyeE - RRckaging through .the application of the

patterned support at least partially with the provision
of further functional structures or elements, such as,
for example, optical lenses for optoelectric
components. This saves further process steps in the'
20 fprodu_ction of such sensor-technologically active .and/or
' emitting components. Moreover, the dimensions of the
component can be made considerably smaller through the
greater proximity of the functional structures of the
support to the sensors or emitting structures on the
25 éhip, which makes a significant ‘contribution to the
(o . miniaturiz.ation of such electronic components.

'In, a particularly advantageous manner, the method.
according to the invention may also comprise the

30 production of a multilayer patterned ‘support. In this

case, these layers maylalso have different materials.

Thus, it is possible, by way of example, to combine

transparent layers made of glass or plastic with

. -'semiconductor layers.

35 _
In particular, it is advantageous if the individual
layers in each case have at least one structure which
is functional for the sensor-technologically active
and/or emitting device. By way of example, it is




possible in this way to assenble nulti-el enent opti cal arrangenﬁn,t PR 86
‘opt oel ectroni c .conponents. The patterning may be effected in the  state
~joined 5 together with the wafer. By way of exanple, polyreflow |enses may
be applied on the support. The patterning in the joined-together state is
alyso advant ageous, inter alia, when the support is so thin that the

pat terning  GREySINIAN, id OEnLBSLARCE Vs a5 e OhullEDanLAEhe 18 R0 A0S NG,
woul d destroy the support._By virtue of being joined togetherwith'the
waf er, the s@FggFesE" t%%&%qqn%%lﬁol‘i‘%ﬁt%ﬂ i ncreased strength

to the construction, which enables the non-destructive processing of the

support. 15 e ' .L.on st,ructures on the s ort hefore, the
j oi ni ng-toge:t&“kll][eé: %ggfccggg&ih a!ﬁé% aﬂvar?#afg&‘);&? THe &E%pp%:ﬁ%% PRPR
pref abri cat edogetiparurmesti aphe hwafbe. By ewyed xerahylajt bolgspéibwt 0 t he

waf er when beaigg 20 f} nsd éﬁgfit&froz’{vi Elli'e Sé\ﬁé‘pé\%er’rhgyP%Xerﬂﬁ.ngxgﬁpl e.
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vaf er pernit H%e IRENSF-HRgRERar s s§atet his sakseorafliamraggnwh wonkdrnot

Wi thstand t heliprelvwhematiepeoppsses iof sbechaht o 0d phersuRpRLt . 25
By way of exanple, .this kes 1.t possible to use biosensor-technol ng_;i cal
receptors or S8FGATC™ m cFBF ens e BEni JBRRRRL ol eRERPANTRR

i ndi vi dud | pyecessfinghe wulildl alestyat t ehredsuBPostpp@y Raedweot ofi r st
be. connect ed .t her e th e is,_ joined together with
the wafer. %S{lﬁg? nf?tﬁ&l?aé %gﬁggkggva‘éﬁma%egggp iQ'?af{%re' ptr:iélgesssuppo?lgcj ot Ri ng
toget her wit FUPRETSEFpGRd W ldarttusd ismanth am uishcreawgd t fiarenath vidual
layers are | eneedcbasthac3onal eyhikar exappks tbﬁecoxq&ﬁsaégtfemeé' ng

waf er and the Ia\éer.s al reagly joined together with the latter. By way of
exanpl e, eacR*PEFariPdn th&RehE UBPPElited separately to the structures of
the wafer> Moreover, this' also enables a patterning of the layers fixed

on 21 APR 2O.QGprefabrication of structures on the support before

the joining-together process is also advantageous. The

support with the prefabricated structures can then be

oriented exactly with respect to the wafer when being

20 joined together with side Wafer, by way. of example. The

prefabrication of the structures and the subsequent

connection to the wafer permit the use of matérials on

the -semiconductor' which would not withstand the

preliminary processes of the patterning of the support.

25 By way of example, this makes it possible to use

QE . - biosensor-technological receptors .or organic
microlenses on the'semicondﬁctor element.

The individual layers of the multilayer patterned
30 support need not first be connected to one another
before this composite is Jjoined together with the
wafer. Rather, it is also advantageous if the process
of joining together with the support is carried out in
such a way that individual layers are joined to the
35 wafer, for example the composite comprising wafer and’
the layers already joined together with the latter. By
way of example, each layer can then be oriented
separate;y to the structures of the wafer. Moreover,

this’ also enables a patterning of the layers fixed on



- 5.the wafer or, by way of ' exanple, a mechanical thinning of the
‘'l ayers in the wafer conposite. The production of the support my Bek ARRra0ESd
out for 5 exanple by nmeans of |ithographic patterning. This may be
performed by the use of suitable shadowngsks or else by the' nolding of a
pnef orm produced lithographically (LIGA nmethod): -10 In order to produce

sui tabl e funetieoRalfsd roef Uppswal, JheSHRPRL ! at Rechahl §h1 My 08 ;pat t er ned
both negativel anﬂ_@g{om ti,vely. In this case, the negative patterning is
preferably %‘}"z?d FH5y 1&#@ NAERF SRIRASHRR - cheni cal etching and/ or

mechani cal grinding, or grinding and/or mechanical |apping. Positive
structures c b ced, lnt alia, by neans.of vapar deposition,
sputterin o?ﬂr?af%ﬁp%?% 8% cga Pﬁﬁé Irrl)a[yat%:ﬁg c&'r%’f@ds 1é'ﬁciglOr
printing andexéspde daat ragnsPatlt et hedegsaphbct patadmygrgpactnss f oayopt i cal
elements ar 8eOfb otk by ML Md Sor f o EhBI 8! URbABHLORLECRL 10
arrangenents, By virtue _of "the high accuracy ich can e achieved. in
t he positi on%’bfg gt t HeldipBot andPERECTH Prodneed elishooramhicaldur f ace
and support which methadhi.eved by the process of joining together in the
waf er conposite, it is possible to construct, evén at a mniature ' scale,
for exanple ' in the case of 30 opto' el ectronic conponents, precision
optical 1@rrangemsirrs for pricdusensan: tashea olfagicedlony 1acs t mec tubas/ oF

em tting deviges of di es t r, ich, after the separation, or
di ci ng, of the waf e%ls&% o'rmtt % s.gf;ﬁ’%\%%\]guctmgy]elgﬁen s ot—Te rf\e"ec‘?el §8?%’oni C

35 conponent BeORBLEEHET anflepegifévedyecan be produced.in the support, which
feceptacles nay receive, by way of exanple, fluids, for instance for

sénsor appl i Egtia{llssi réaZSAé APEQhZOOG - g fluidics or for, chem cal sensors,
opticaI]?IenEnts,_ ' e negative patterning is preferably
5

produced by dry etching and/or wet-chemical etching
- and/or mechanical grinding, 'or. grinding and/or
mechanical lapping. - Positivé structures .can be
produced, inter alia, by means of 'vapor deposition,
sputtering of material, CVD or PVD coatings, plating or

20 stencil printing and resist coating.

Patterned supports having spacers for optical elements

are of interest, inter alia, for miniaturized optical
arrangements. By virtue of the high accuracy which can

) 25 be achieved in the positioning of the 'support and the
QJT high parallelism of wafer surface and support which is
achieved by the process of 3joining ‘together in the

wafer composite, it is possible to construct, even at a

miniature ' scale, for example ' in the case of

30 optoelectronic - components, precision optical
arrangements for the sensor-technologically active.

and/or emitting devices of the dies on the wafer,

which, after the separation, or dicing, of the wafer,

form the semiconductor elements of the electronic

35 components.

Moreover, receptacles can be produced in the support,
which receptacles may receive, by way of example,
fluids, for instance for sensor applications in



ni cr.oel ectronic conmponents or, active or passive electronic ele né S%RTZGI?B
‘receptacles may also receive, wth an accurate fit, separate senso
. emtter 5 conponents, for exanple piezoelectric pressure sensors or
piezoelectric emtters, such as, for instance, wultrasonic emtters.
Cavities are also taken into consideration as further 10 functional

structures. |nlpddiésuler, fdie pakhetaed sERAROLL, Mypd i S5 e%tbsg . H
produced in such a @g at | east one resonafor space .i s defined in the

t hat , _
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particulmz;rl y glgva%?i ,eouesél,as structureég of tgﬁg suSpbrt O By 1}?/5 a@fceexarrpl e,
afit for a v@v%@?ﬁ e beE %% oduced in the support. in this case, too,

the high 25 accuracy which can be achieved in the orientation of the
support with e wafer_in the wafer. .conposite nay once again _

ad\F/)gnt ageousl%/g]‘ﬁletluﬁsl | #28d S ﬁo\gﬁbagfe? olnF‘Pngj:or’t SEAFEPH oeS cérethero
preci se &Pi erftwtdtoirong h strigemeers .or Tem Tptaﬁftiﬁuﬂ.lﬁ&t,ure_h@n b?gt@kgfegrtﬁhl p.
30 Equally, 1Wi fit r or e orientation ot her
func?i ona?/ e?serrents, qg%:hlrgs% §oréé$é;s}§§n%§? Tefises ofUf r?h@fiysfrg‘ﬁ&ts.
These may al €& beledbunt @dei nTPaPBREABNUISRECS | N prdekissad, fior thet ance

af-ter the di ciodpciferithe wAEEE. caVeledUrdd¥g ddie 37 S e(ygﬁ:g:; Jpunting of
further el err%r?tm) tehe recisi oncawhi ch can be achi eve%jp(?n {hé asse 'y of

support and v(\e/afTsWéerenl n° YRR Tt decﬁﬁiﬁsqqréi"’a‘?ﬁlf hel&Renk a8pvt s théki eved
in the ofPentc@tsicorabsot he fatt beastr pastanr esberd 0 Aheaftiheraw! grepts. 2 4 .
APR 2006 advantageously surround the surface of the |
sensor-technologically active and/or emitting device or
optical elements arrangéd thereon and thus protect said
surface or elements from damage, for example. '
20 | | |
For many applications, mechanical fits - are ‘also
particularly advantageous as structures of the support.
By way of example, a fit for a waveguide may be
produced in the support. In this case, too, the-high
25 accuracy which can be échieved in the brientation of
Q%ﬁ the support with the wafer in the wafer.composite.may
once again advantageously be utilized in order to bring
the waveguide core into precise orientation with a
sensor or emitter struéture on the die or chip.
30 Equally, a mechanical fit may also serve fof the
orientation of other functional elements, such as, for
instance, lenses or further supports. These may also be
mounted in later manufacturing processes, for instance
after the dicing of the wéfer. . Even during the
35 subsequent mounting of further elements, the precision
which can be achieved in the assembly of support and
wafer in the wafer composite and the accuracy thus
achieved in the orientation of the fit are transferred

to the further elements.



7 Moreover, the support may be patterned in such a way that it itself
~conprises optical conponents such as, for instance, |enses or gﬁb&lMﬂkﬂ@@
functional 5 structures.. In an advantageous manner, the support nmay
furthernore be produced in such a way that_it has at |east one passage as
a ¥unctional structure. Such passages may fulfil the task, in particular,
of producing a connection to t he sensor technol ogically 10 active and/or
emtting devi e or sensgtP emtter gucture wi th_respect to other

functional stiuctures © Sfll?plpé?per&afyt St RARTMRAJIRgSIGH tAeway
conponent . Wedmatar et t dkerelifnt compnskder aiptanc S abhpaﬁlen&@rrp@j&m $s,15

whi ch can be £t eg to t port during.the production thereof are,
inter alia, égﬁira ﬁ%gggggave Qﬁu? conve%r?ghg%ﬁ ﬁ#%snanF§ﬁ§€§ior

prlsn1led§esStr@F§Pﬁﬁ§s 3 %@r@d&ah&agphasenguumnngsﬁhandﬁppoptlmay :
Prisms may b@u&Q%@kﬁ@@J(Heeéégﬁh@eﬁnJﬁpnpuaﬁu‘mb%%tghgg Q S 0L fits

for MBVGQUIdﬁ order that the |ight ron1maveg des qgui a ong the
surface of th&2StonPBRenParsagryeffedat oftRELEERAST - ﬁé@ﬁﬁﬁpﬁglcaﬁuyh active

and/ or emnittpagsdeescemaddb Hwubtiy, thenchesk, ln:ﬁﬁftpéﬁiﬁéuiéﬁrooB@s are
al so SU|tabIeo§§Cfunct|on%;I§tructurg6hfgﬁ pecific g ations, In this
case, a trenBRO6PCANY. of oV e EMls € sHpPePF-preRRPABEYCRALY
d|rect|dHJaI@nglveheasd/baceemdtthagsu$@m¢¢e Such sge@eesoer eneaebes 30
may be Used1sk@h@%uég'%ﬂjﬁprrégﬁgb¥'qg%agghgkmfﬁhct e u'QE%ucgﬁﬁggxagron

exanple, this results, as described oVé, I n an advan ageous ¢
of V-groovegra§1§H|H§§PﬁSF %8vé§ﬁl§§§rpﬁnééﬁp@n@ﬁlG#GNQQmpqmam$ns as
+ight - dlvertlng elenents 35 The nethod according to the invention can also

e o with tiaag SFEL ERER R R RS S PRl | 5oBeRpRRSSS. the
step of 1§4waclgoomn be integrated into the support during the
production thereof are, inter .alia, generally concave
and/or convex lenses, Fresnel lenses or prism lenses,
gratings, in particﬁlar prhase gratings, and/or prisms.
Prisms may be combined for examplé in combination with
20 guides or fits for waveguides in order that the light
from waveguides guided along the sufface of the
component is diverted to the sensor-technologically

active and/or emitting device.

) 25 Finally, trenches, in particular V-grooves, are also
(s _ suitable  as functional structures for specific
applications. In this case, a trench or a V-groove
extends on the support preferably in a direction along
the surface:of the support. Such grooves or trenches
30 may be used, inter alia, for receiving and <£fixing .
waveguides. By way of example, this results, as
described above, in an advantageous combination of
V-grooves as guides for waveguides in conjunction with
prisms as light-diverting elements.
35 |
The method according' to the invention éan also
aavantageously be extended in such a way that the
' joining together of the wafer with the at least one
patterned support additionally comprises the. step of



.- 8 joining together with at |east one further support acti NG ASAPR 2006
'spacer, In this way, one or a plurality of patterned supports acting as a
spacer can be conmbined with one another and/or wth a support, which have
5.further functional structures,. such_ag .. lenses, nmnechanical fits or the

Tike. Inter ali a, the support may advan_t_a_geousl y be produced froma

sem conduct orjauatigrg altodeathzar t iw(iutﬁuar asi |l%@§tr:]0ror1§_ QQ_HEM alre %gc Al s
| ndi um phosphj de, ich.o rwi.se-has. .to be hernetically sea g

be usedpas -s[}lpcg%r%mn%taerlgg%yﬁ 58 ?T’éuﬁ‘oé‘é‘il%l 1D bt &i RIUFE dw&tT ¢
seal i ng for &S&mAesy AvaPerbé Rertiher dsayar spaketrhecars UppOIdomMiid st

cactual ly in thewabgle COABPRLLC. o BA0 ARQVeTent i oned, sem,conduct or
mat er i a?/s can be processed ,precai'nseflagl by tEnovvn ne Eﬁ% 5E1 n Brder Y5t oduce

the respect iV fiffcti dRCtsanedt ur &srugtawes.in pach cules - _ qearstes gl ass,
and/ or netal reshmBiiRfd1alfiftyy dherippxd s may al so be used in an
advant ageous nmanner depending on 20 the intended area of use of the

conmponent. Interesting properties may also-be achieved, inter alia, wth
. glass foans Imtexetalid pane Gepepak! yayl avdvariffeaisl€Shanyrakseed

advant ageouslgy. sed 1, order to reduce.parasitic
capaci tgnces %ﬁqfﬁe%%gﬁponedr#égoarﬁwéurgl? o i hpr %tjfﬂ’éfafaﬁﬁ *FPBqténcy
properti €8 offalfduomsdrerdse . irdious phpsshids, ovhicanmetheeweskahas such

as foaned gl agsesn ndlYebecdnfl sbiigy ahhg 233 W K By erLakgp This is 30
al so advantageous .in particul ar when the sem conduct or _ o

. conponent , cBRFFFeEsra Fhdi ]BeT“‘F%q'l}é‘?r%‘?/llEJo?rpdfr’réntoth&@ph!tb@ _asrzepport
materi al al seehasngutimnekagpler bpeitdess fOFf FaFenapPliLfAliONSE ok

ranen soi vi Ly PRart natbb e BRI C T ERParE iR, LfBORt o aTPFes or
many ot hetr i ﬂépggﬁ‘ieéltéﬁaedr Famicomsiuattion snatmriales ARR 2066professed
precisely by known methods in order to produce the
respective functional structures. Glass, in particular
quartz glass, and/or metal as material for the supports
may also be used in an advantageous manner depending on
20 the intended area of use of the component. Ihterestiﬁg

properties may also be achieved, inter alia, with glass
foams or metal foams.

Generally, low-k dielectrics may also advantageously be

25 used, for ‘example in' order to reduce 'parasitic

capacitances on the components and thus to improve the

radio frequency properties of the components. Various

plastics or foamed materials, such as foamed glasses,

may be used, inter alia, as low-k n@teriéls. This is

30  also advantageous in particular when the semiconductor
. component ‘comprises a radio frequency component.

Sapphire. as support material also has outstanding

properties for some applications, for example on
35 account of its high thermal conductivity and UV
transmissivity.

Furthermore, composite materials, ceramics or plastics

Oor many other inorganic and organic materials may



~advant ageousl y be used as support nmaterial depending on area of24 _APR 2006
application and purpose. In particular, support and wafer nay conprise an
5 identical material. This affords the possibility, inter alia, of .
proocessing the wafer with the dies and_tghe_ support by neans of the sane
methods in a manner that saves costs. 10 Wafer and support may furthernore

be produced iagvaiaiageowEly tﬁ@tuééwya@ay@pﬁbﬁﬁnﬁlats%gﬁﬂ%egeﬁa% | ghents
whi ch are adapted_.to one aq:o.t her at the interfaces I ch-face ne
another. It i et‘_"hL?sft PoEEI e 16 FURCF%duce, thermal -stresses between.

waf er and support. Exanples of 15 suitable malt eri aI-sAELg kz\ég; for B?C,BgAIAs
waf ers and D263 t he t._The sses or may
be used, intézir§1 alggﬁ%(grl%’( 1@%#’%3&@(% 'g%f??cuﬁ“%’, SRBBFtSBondfng of
the waf er5toideatizelsmapgmnial. sThiabefordordee pospobalibget hatewaf er
and. support 41Al:s0 EengRicclanfIoBRYen, Aapending qn. t Re.malei gls used,
- are adhesi ve bonds, for exanple w th p(ﬂ yner s and/or epoxy. adhesiVes,
connection bPURERRS JIY WERRS 881 dde pet PeEbpdasip fetdpneedthagi ons of
the 25 waf er san@dkoroeftst.he support, and al so diffusion welding or -
connection by neans of glass solders. If the support conprises nore than
one layer, the various joining-together methods may al so be combined wth
one another Waferpand cupaorftomaguphortisemengs ilsé norafwssd 30 gheksa

| deri I d\@{gjagpaq;gl e | O - et her
;S)?ocggls.ngl nm%’rage?ﬁtag facrlitate t %ﬁnﬁ%i%‘é%ﬁséﬁg %é/%#%?gértég%s‘f’ hE]Pi on
conpri si ng waker 28ARtedpfer ONS eptdiehr B i intentgcesidviii chafagebe.

i nserted int enkhersitpRart reuiEngdHe Redd B51d PQOOfavroli%l,SlH?oooféducei .

Furt hernore, _{he thod may alsqg be devel oped jn such a way that,
addition to Fh@@gﬁu&%ﬁ%ﬁ?e&n b[e%é?’eﬁi’p ‘e,lp?&“%ﬁ%l%‘é:- BEmp iRt Pbnal
struct urlés aseipebiecedtemialsi dereopuosint ort GAAIRs Siafed dhe v2e3which
has the glass for the support. The glasses AF45, AF37 or B33

may be used, inter alia, for Si(100) wafers.

In particular, anodic bondingl of the wafer to the

20 support is suitable in order to join together wafer and
support. Also conceivable, however, depending on the
materials used, are adhesive bonds, for example with
polymers and/or epoxy adhesives, connection by means of
alloy soldering of pfeviously metallized regions of the

25 wafer and/or of the suppért,_and also diffusion welding
or connection by means of.  glass solders. If the support
comprises more | than one layer, " the various
joining~-together methods may also be combined with oné
another. In particular for supports comprising glass,

30 glass soldering may also advantageously'be used fof the
joining-together process.

In order to facilitate the dicing of the overall
construction comprising wafer and support, separating

35 points may additionally be inserted into the support
during the patterning of the support.

Furthermore, the method may also be developed in such a
way that, in addition to the structures on the support,



sensor-technol ogically .active and/or emtting device. Thus, by way !9F£ 2006
"exanpl e, signals comng fromtwo sides 5 can be fed to the corrpoZ'nénP‘

wi thout inpairing sensor-technol ogical functions on the side of the
conponent having the sensor-technol ogically active and/or emtting device.
10 The invention also provides for the provision of an electronic

component hayiAga oranstdiibld Al d0abrbs ol RPN LU SLgar d Lo e
abovenentioned disadvantages of. el ectroni c conponents. ccoratpng , an
el ectroni c c&flponém®faccofdffig t &%t he thwent fdA, wwibdeh 15 has par theul ar

i's produced sansorditeghholidld carllyodacdeser i had sboweiand oMEkSes t he at
| east one sg.mlgon% c%g)ar ecl)grrgnt gas a.senior-tec_hn'ol i cal Ié active
.and/ or emitting device oh A f FFetPiPde S1ERE LS SAERHUESR BY_nEAteSei ng

covered dn thanfirke sifed 20teitlthe patompoeensuppdrthaddi t iapalikyngavi ng
at least OngeakRYCEUEERWILER ch f‘f%%tc'tq_%ﬁs oy ”\:er%e SENs r-tﬁghngk}ogl cal |y
he strue of t

active and/or emtting deviCe. unctional ur €s € s Sort may
have been 25°PPEREBEd fH¥Vidxanptieby stewey dfedmplaiiaigly weactheri cal

et ching, nechaayeal efitBdhBIde9tc@ri Nding, mechanical |apping, vapor
deposi tion, sputtering, CVD or PVD.coating, plating.or by neans of stencil
printing or resist coating. 30 In'this case, the patterned support of the

el ectrori®c Tbeparerdntmn selee, prderdesi £orStBeSPRESFidIo®r ¢87 aho
produce a spa¢i L wee : sor -1 echnol ogi cal ctive_and/or
enitting dev?géggfg'ﬁ%éesg?nﬁggrﬁ%ﬁgt opavEEdy) %rreﬁ?n%\{:l%uﬁgfﬂﬂcti:ﬁﬂﬁl eFenent,
such as, forimexavpfe, witlkns fragawd opt ¢el ect thei ¢ canpoerahtidhed

patterned SURPOAEvERYaghsOoke q@oki-gnied ddh = indi,defjnes a
rrecept.acl e. Tl cu c>suéﬂh a2 4lAPR 200 11t% r\é%é/ecp(% ac %éfr% ‘I?&écei ve

fluids, opti ‘lég?gg%‘téﬁﬁt'gfr’f“PﬁPEPBePQEPFéﬁP@ ESpdife s enickove Wrlghssi ve

. 15 in particular, _is produced according to the method
described above ‘and comprises the at least one
semiconductor element, has a sensor-technologically

active and/or 'emitting device on a first side, the
semiconductor element being covered on the first side

20 with a patterned support additionally having at least

one structure = which is functional for the

sensor-technologically active and/or emitting device.

The functional structures of the support may have been
. 25 produced for example by means of dry etching,
Cﬁ? wet-chemical etching, mechanical grinding, or grinding,
mechanical lapping, wvapor deposition, Sputtering, CVD
or PVD,cpating,'plating.or by means of stencil priﬁtiﬁg

. or resist coating.

30 '

In this case, the patterned support of the electronic
component may serve, inter alia, as a spacer in order
. to produce a'spacing between the sensor-technologically
active and/or emitting device of the semiconductor
35 element and a functional element, such as, for example,

a lens for an optoelectronic component.

The patterned support may also be configured in such a
way that it defines a receptacle. In particular, such a



el ectronic el enents or el se piezoel ectric conponents. 5 Mreover, the
‘patterned support nmay. advantageously have a mechanical fit, thenehpr 2006
~enablihg, inter alia, an accurately defined position of an elenent fitted

therein, such as of a wavegui de, for i-_nsltlan_ce. 10 For specific applications
of} conponents according to the invention, however, functional structures

may be situatgse 08l Y (2R t } of, conp i has t he
sensor -t echnol Q%Eg%clz act | \?e. hﬁ%l%?%?gemftlhq?gs’ dg‘g‘lggg&aggt here,metrﬁ:es’
conmponent may™hERRSSHEH SR fict uCSEFPOIRISS .t he 8ppod¥ete sPre aPassiilve The

support on t helsers condusl enfert £ BNt e TRY ,pi dzo PBELE LU A omPEYEngs Pl Ural ity
of layers, in which case said |ayers may al so- be conposed of different 20

materials. The layers nmay in each case have at |east one structure which
is functi &dnalMdzordre, skaspatterhadl sgbpaktymaot avdeantadgeousTit thave
device. ~Wat i ol ved.in thi ase, in.particular, are = -
respectively %i élr?garﬁlrgla&nc??ghal Eg??ﬁ% ur%%a%?%ﬁ’ arlent'z%f ccﬁflbliaﬂed A th one
anot her by mafiuxgtehe séqbtned obosiisjens. ofThuan f elemphoel ddtoted c

conponents, fuier&XaNphesh | VS a\/\ma%gfi?ivcfe,a ARASSAYA. ANd. act as a  spacer
may be conbined with |ayers which have Tenses. Such a conponent is then

di stingui shed by a conplex., 30 nmulti-elenment optical arrangenment which is
pl aced WLDh Rumhsaecirdey abPErddyidtst beE Seﬁinpeﬂéﬂﬁboracﬁ&cfcﬁiﬁ‘wfn}%g d%e ,
invention is .gxblal i.n_nor.e detail helow.using- preferred enbodinents
and with ref er'encgh{&%gtthgn% }é%‘%%\ﬁep%hy%hlﬁcgﬁé’\ﬂaﬁgs?’Q‘.‘:‘r‘ﬁgPﬁﬁ dB8e, be
identical refigh@ated syabobslyefosr that dehdecalf cthesi cvhpongatt sshikh t he
firgures: 24 ARR 2006 Iendd W& HA 1A ro8gs$eCt Qqy dhr
énbodi nent o{ t.he inverﬁi on wth a su\%ol?'tfpgﬁtﬁéré%e'dirgisl/%ﬁnpggggﬁgg%
Fi gure 1B shG®&ESrarfamens the ERPBARRBAt MshoWAYS STEFQussraatures

J.S on the opposite side as well. o

The support on the semiconductor element may, in
particular, have a plurality of layers, in which case
said 1layers may also be composed of different
20 materials. 'The_layérs may in each case have at least
one - structure which is functional for the
sensor-technologically active and/or emitting device.
"What may be involved in this case, in particular, are
respectively different functional structures which are
25 combined with one another by means of the sequence of
(, layers. - Thus, for opt_oelecltronic compohents, for
example, layers which have a passage and act as a
spacer may be combined with layers which have lenses.
Such a component is .then distinguished by a complex,
30 multi-element optical arrangement which is placed with
high accuracy directly on the semiconductor element.

The invention is explained in more detail below using
preferred embodiments and with reference to the
35 accompanying drawings. n this case, identical

reference symbols refer to identical or similar parts.

In the figures:



Figure 2 shows a cross section through an enbodi ment of the invengiponpu dfy
‘a support patterned as a nechanical fit for spherical |enses, 10 Figure 3
. shows & cross section through an enbodi nent of the invention with a
support patterned as a nechanical fit_f optical lenses, Figure 4 shows a
cross section through an enbodi nent of e invention with a support
patterned as 15 a nechanical fit for a waveguide, Figure 5 shows a cross
section throuygh an enbodi nent -of the invention with a transparent.
patterned s e i PRPTRNE, GHQRF eS6Ccshons throumds sectenodimentgh a

modi fication 20 of the®nbhdi RYEnek ohhe it ent 5aBoLE! Ustratady %(?Fi gure
5wth a prismlens, Fiaq#gje 7/ shows a cross section through an enbodi nent

of the invention with a éﬁslafgfeafyered patterned support with a |lens, 25
Figure 8 Bholaune dss Hewts oa thamimbt a ofodifié catibe@imehtt hensphodipgrent of
the invention ill ustrq;tiegqni fA gure-7 with a prismlens, Figure 9 shows a
further enbodi.ment- with & nmul til’ayer patterned support, 30 Figure 10 shows
an embodi nentf WWUHE fundlidifal 2 srosst usest bonomosiugh sanleembbdifent

el ectronic conponent, KW 1inhs8WS,aAN2RRO0d] ”EE‘EE it h LLi on.
opposite sides of the sem ¢conductor .8I ement, and gﬁgﬁggy‘%}z’ngﬁoﬁ a
cross section through & é’l%g‘@nl(?@r?‘prﬁ”éﬁ AP ineRBre wifth patenesremed support whi ch

i s assenbl ed Fiiguiree 3wafsdiows0nposirbes 24eAPRR0QBrould 45 JEkBodAment
illustrates a cross se%tfi %é hrough, a fi rs%H enbodi nrent of an el ectronic

[0y % PR YratRYLFerred 8ftirety

conponent according to the" 1nven |%Jh_?nv\Hil .
by 1. The el ectronic @meshemicalcdripr ifoes optsienilcdrahsaisgr 5 el enent . or

ﬁle 3 havi ngragseasar - kaehaol Pokeakky acti vg, through an embodiment
’ of the invention with a support pattérned as
15 ' a mechanical fit for a waveguide,
Figure 5 shows a cross section through an embodiment
of the invention with a transparent patterned
support with a lens, ,
Figure 6 shows a cross section through a modification
20 of the embodiment = of the  invention
illustrated in Figure 5 with a priéﬁ lens,
Figure 7 shows a cross section through an embodiment
of the invention with a multi-layered
patterned support with a lens, '
o %5 Eigure 8 shows a cross section through a modification
G _ . of the embodiment of the . invention
.illustrated_in Figure'7 with a prism lens,
Figure 9 shows a further embodiment with a multilayer
patterned support,
30 Figure 10 shows an embodiment with functional
structures on opposite sides of 'the
. electronic component,
Figure 11 shows an embodiment with cavities on opposite
sides of the semiconductor element, and
35_ Figure 12 shows a cross section through a stack
comprising wafer and patterned support which
is assembled in the wafer composite.



| | itting device 7 on a first side 5 whichis referred to as the
'?(r)]g/ girdgmhfarei gaf ter. The sensor-technologically active and/or érfi APR 06
device 7 may be, by way of exanpl e, a photoelectric layer for 10 _

" converti ng electrical signals into opti ?g signals or vice versa. Onits

t".op) side 5, the sem conductor el enent s joined together with the

. . {3
under si de £3Eﬁg&repaAtQﬂmﬁiﬁﬁﬁﬂgytagcrggg‘§%8€¥3ﬂ(%h£§t €0 Ganpanen
and patterneden%J ({)ort 9 if | npar.t ed by nmeans o 15 °Con Vi%t fingJ1 r 15
t

situated bet ween THEZE paft &2 ﬁ}@cﬁﬁqnéﬂnééprf‘%}ﬁéﬁta?mh@éng pas sdue

opening 17 asimwvemtiamt uwbith whi cleb$ghHBel Qﬁ? iker %ﬂ{qzrgt . %ypéls'sage
-techn i ive dlor em.tting. device 7. )

’ iggﬁ%g ggf i ﬁﬂ‘eﬁsgagglg\l#tréﬁ § t%%g?%%?n\:lvi th cPﬁ‘Eréﬁﬂ?ér ihg ng‘l-coélﬁﬁ’lq_télif to the

support 935- #kFmeRE Qppikse dd Bavinghe senkoerdechanleberBlly3acdivan a

[ [ L COIRSChI r...15, t vity. ‘18 can.be .
ﬁglr trg?: gafrglaﬁﬂﬁrt ité(}ﬁled fro%a%ﬁgc%gﬁguorr%o%ndﬁéé% ssold(ehg' %WEW of
exanpl e, no rf?ﬁaéet’iﬁeéi chR ped®trdthe SteR a sbdAeectlioreietitean compenent 3

and support Semprbe’ecteivlogtalilit eicedva, aRH/@QQCQhﬁA:t%;/HbS:@ u%égf I7tnh;[ahe

case of an . optoelectronic companent, what is _achieved b
cavity 18 i sa}%ﬁ/atﬁ€hegyp%ﬁ%g$gct%aén9 era7P§Pt§§ll@C@6m§on3e%felrs for |
surrounddd Ispryersdingm ¢bectigi@al owipehlactiveo | BEeX cakqualdyaid hey cavity

18 f d byBans he ncti.qnal. _structure_ 35 may serve _as a
rgceg{ ggl e ?‘/or a fr’%}}g’%'foﬁ)ﬂi né{tgncgogi nggflﬁersfo %éeabgﬁm GOPErFSPA

chom cal anaRjSEsaby 3 fié JAUISR (IREREASS ol o Spee rwhdgratiapt 28 of &
Conaor | oyt g yoatie e S redy el T
?ggz(r)\at ory B?n\%/aypao SR & Tl VPR pE s@nsb?-t%@ﬁﬂér—@_@i Ry | ynegexs vefand/ or
eni tti nglYevFeanechipgaleyebels déviaeetiobegaRenathiged paktkor detecting
el ectromagnetic radi o frequency waves ‘
The patterned support 9 has a passége opening 17 as a
structure 11 which is functional for the
sensor-technologically active and/or emitting device 7.
20 Said passage opening defines a cavity 18 together with
the covering 19 - applied to the support 9 - and the
. top side 5 of the semiconductor element 3? Given a
suitable éhoice of the connecting layer 15, the cavity
18 can be' hermetically partitioned from the
25 éurroundings, so that, ‘- by way 6f’example, no moisture
Cﬁ” can penetrate. Such a connection between component 3

- and support 9 may be achieved, inter alia, by anodic
bonding. |

30 In the case of an optoelectronic component, what  is
achieved by virtue of the cavity 18 4is that the
photoelectric layer 7 of said component.is surrounded
by a medium having a low refractive indexi Equally, the
cavity 18 formed by means of the functional structure

35 11 may serve as a receptacle for a fluid, fdr‘instance
in order to be able to perform chemical analyses of the
fluid phase using  a specially adapted
sensor;technologically active and/or emitting device. 7
in the form of a sensor layer.



m crowaves or ultrasound. Furthernore, such-a cavity may al so serve for
‘inproving the radio frequency properties of the packaged 10 conmpdnéfR .2006n
~particular, for this purpose, the cavity may have a nedi um having a

dielectric constant of equal to 1 or alyppst 1. By way of exanple, the
cavity may for this purpose be evacuated or. fitled .with gas. The cavity
may also be filled with a Ibwk material for the 15 sane purpose. A |l ow
di el ectric copstant of avity nediumhelps to reduce parasitic

t he
capaci t ances BfH He C@EHXO&:&UEP& EGifpoHRIte 2vvakreaveatars By vayso
general |y be afSecxaspdever thg nBéRsbal 6e@hnbN8gSURPOYt .acd iy PaALHLAY AN i n
the region ofer&-t'{__et-q,}%egg fgérr C}undi ngs. 20 gf t he_semconduct or conponent
and/or the | eads thereol  Thé S1BCtFHRP cPlofpdiRmca fey Sederrsaiad y be
produced 3in fucken deferhangt fed esontaactoneitdre tredronpeeiencol wasdshe
conponent  ar gl QGRIARL LA %%ﬂ@le 10 thereof. For. -this purpose, it

is possible to produce plated-through holes 4 through the substrate-of the
sem conductor el enment. Said plated-through holes may be produced for

exanpl e by | MSetiidithdiassagesh Il dat g, apuboLfalervahi6h ahg, syaggauent Iy
filled with ra‘f condgc-tlve materi al . Sol deri ng beads may be“applieéd on
the pl at ed-t ftSugh® ASF8s e THIDONNECOPEF tiieSa  of r cihe borrakagedFi gur e
1B showsl@ vaomponesft .t e epdot aebar of fblhe tHirY gildgykd | | tsé T ahedein
Figure 1A | he el ectronic_conmponent 1 shown 1 n”Figure
1B, a patte?lr?g{j%?‘uﬁto% ?{%%L{g#ll} EWMSe a Jp‘F?%ﬂtFoc BT B R ?ﬁ'eg‘la.l _

sem conduct ofPefle PEn2 @A & He |BH twexy | of téveampPld, ABR: 2686ity lhay for

subsequent | y thepar phieBosad PBSESaSEORLPERT J ass d, . t semnj.conduct or
el'enent 3 bei gg.i nsert ed li n IEﬁ)(t;ae pat t er ned s_u?"zlr%g%ael'ﬁvl%ﬁl_e gggt'en}l‘%faned
toget her wit fVEhE REFePLSq RE Jdss Rt Yidehi gl etk eatertali £9r Stheget her

wi th t helTovemineg Ml mfsd.heastppordideddit constant of the cavity

medium helps to reduce parasitic capacitances of the

semiconductor component. Low-k materials may also

generally be used as covering materials of the support,

in particular inlthe region of the direct surroundings

20 of the semiconductor component . ahd/or the léads
thereof. ' |

The electronic component 1 may'additionally be produced
in such a way that the contacts for the connection of
B 25 the component are located on the underside 16 thereof.
(i For - this purpose, ‘it is possible to produce
plated-through holes 4 through the substfate of thel
. semiconductor element. Said platéd-through holes may be
produced for example by inserting passages into the
30 substrate, which are sﬁbsequently filled with a
conductive material. Soldering beads 6 may be applied
on the plated-through holes for the conneétion to a -
circuit board. '

35 Figure 1B shows a variant of the embodiment of the
invention illustrated in Figure 1lA. In order t6 producel
the electronic  component 1 shown in Figure 1B, a
patterned support 9 is likewise applied to a wafer with
a semiconductor element and the latter is then



cavi'ty surrounding the surface of the sensor-technologically actlve %
‘emtting device. Prior to the wafer being joined together with t éth%W&
-9, optical elenents 14, such as, for exanple, lenses or 10 prisns wer e

placed directly onto the surface of the ,sensor-technologically active or.
em)ting device. By way of exanple, |enses may be produced for thls

purpose by nBapsSe@heOlyMBlepseh It%\g 0 tgﬁssgg? ceng e% El.ﬁaftser T,I% I

j 0i ni.ng-toget her process, the cavity 1 ese o
el enents, so that heger%b?%%;lu‘f%né*lléglﬁ@él 13 ketinge msee:rHQClil Ag devece 7

and the optimsttetesknisspbbrar.e Thermt i gakly %%r?éii aEQgeEﬁ@S:e Ghed, from

damage. 20 Fi re 2 2 Egows cross section through a further enbod nment.
Here, the functiondl St fuct E}Fe PRSP Ihe ORRRIRT netdedippsrt 29 d"e?"(lri‘éﬁs a
mechani caP fitogdtier whathoptiecatoebeirat 19 Nof hitheCasgppdhe Struaiige 11

i s preferablyggnhpdi ed of rench_extending 25, al ong .a
Y rﬁgp Sl il p%'mr Ent %ﬁ%ﬁm onsCbf thgd'fef ench

direction perpendicul ar to the pape plane The®"
are, suitabl &F6I°% é'f?éimwgmﬂrhd apheye car Pmasesn@3deviee .ofPmilich is

shoun in {hed g aafbe 5BEAE! G3linldeN ey dlHe0G, I LxCE U LA LR, RAL! erned

support 9 after filling wth a _transparent” 30 adhesive. ows a.
further enbodBerilof ?ﬁ’@eEBﬁp&r‘?‘entsﬂc hadsor dfpg exammd & nvEaREBA, 9T which

t he pattéane@rmnmoontreﬁehqﬂaa:e‘dmdir@@aiystdﬁw umeljsdr&afdée sermpd 35 a
nmechani cal fi m of t it 21 is matched .in accurately fitting:
fashion to thtgr%’%r m-Eo an oﬁlcaa#ly I gﬁ§l¥§ The ?I%Jngth%@ Vlrf's?e'rtéi’ into
the fit 21 afw©er of Waﬂmicmctlwe:ﬁ ndye kenpooéatedi thrt hhlSU@Iﬂﬂ'lpb.Sd n

this case, thg exagcls weat W therd 8RS, ﬂstﬁgs&éﬁgcgw 2%%3 16 the.
accurate ori ﬁggatlon of the patterned su has aFr’ea Geen

j oi ned toget Wi YH e - %%ﬁ@%ﬁ?ﬂuc?é@céﬁénentthg i rEaveEYvaf 88 codposite. 5
Fi gure Ashowncipsesbodicheste | nopltiiedlt hecsepRarls,9 has . that the

sensor- technologlcally active or emlttlng device 7 and

the optical elements 14 are .hermetically sealed and
protected from damage.

20 Figure 2 shows a cross .section through a furthér
embodiment. Here, the functional structure 11 of the
patterned support 9 defines a mechanical fit 21 for an

-optical element. In this a':ase, the structure. 11 is
preferably embodied in the form of a trench extending
) 25 along a direction perpendiculér to the praper plane. The
(;5 : dimensions of the trench are suitable for receiving
poured spherical lenses 23, one of which is shown in

the figure. The spherical lenses may be fixed with the |

patterned support 9 after fllllng w1th a transparent
30 adhesive.

Figure 3 shows a further embodiment of the component 1
according to the invention, in which the patterned
support 9 has a functional structure 11 in the form of
35 a mechanical fit 21. The form of the fit 21 is matched
in accurately fitting fashion to the form of an optical
lens 23. The lens may be inserted into the fit 21 after
the production of the component with the support. In
this case, the exact seating of thé lens is ensured by



“a fitt 21 serving for receivi ng and 'positioning a waveguide. 25. Afftert
"wavegui de 25 hag been introduced into the fit 21, it can be fi xedét%%tpﬁe}bﬁs
conponent 1 by means of an adhesive bond 29. 10 By neans of the production
~according to the invention, the support 9 and, connected therewith, the
fit) 21 can be positioned above the sémiconductor elenent 3 so accurately

that the sensays ogoBliobecem bighelaygr beanpls be. kepl goryespondi gol y

e
smal |, since the l'ight-guiding wavegui de core .
cor r espondi n@ﬁ}crﬁcg‘%ﬁ‘%t ePYTRREN r &§sact dtuindte stvmerher phbtb etdiet er

| ayer 7 by meane tinddtedd teldmed ) 3 RirS WY wdited Sl ; ROSSI bl e,
accordingly; to reduce the dinensions of the 20 conponent or else to couple

a plurality of waveguides to an optoel ectronic conponent with a snal _I
space refui Famente 4 rsladws tdre @ues@ihdige exan@hesh enbr afsparensy nak the

25 patterned_su rt S .absol.utely necessary. The latter. may
thelroefore be apr(%gﬁ:cegw?r g%%tsvé‘% co%gﬁct%ﬁceﬁﬁt"gﬁ ala,n-‘rif oPO8X&APF&RIBy Anay of
exanpl e, thevwsygosvide maySal sdftare tteesamavmherdeal 25 t hmssenbeenduct or
element, as dntesidhlocel vALGH difie eoEPONENt ;ReComPs (30 k898 g the

tenperature-sensitive gverall on account of the 'Same thernal exp
cogFfi ci ent s COTIBRBGEE, 1t BY Feefs 9dd 2supsdesivendpral €9 .itsel f have

functiondd structures in the formof opti gal el enegtshSSHV\Qinggdﬂrgm o
1 Ustrated BY ECRtiG O Yt Rro8isBien’ PRECSGIES (b BohpiPEestaoR,
transparent ftheesugipor £ A@Rizoeé?nedtzeds ﬂhhrgwmtl?z::?éaq{ietﬁ)s@l?bgah : gh -
ggg?gﬁggosgntgﬁé’_géﬁgg%{#ggwm %?ia‘{ﬁ-?cﬁl\%nan 1or - ee&le&eﬁ'fg e(/fee_ 7 and
can concent r #FEUFRERE Yehated sy Senses qaviwte oxmituears lay# 7 npangi ng on
t he conpohenbe kept correspondingly .small, since the light-guiding
waveguide core 27 is oriented correspondingly
accurately with ‘respect to the sensor or photo emitter
layer 7 by means of the fit 21. In this way, it is also
possible, accordingly; to_reducé the dimensions of the
20 component or else to couple a plurality of waveguides

to an optoelectronic component with .a small space
reqguirement.

In all the preceding examples, a transparency of the

25 patterned support was not absolutely necessary. The

' latter -may therefore be produced from semiconductor

material, for example. By way of example, the support

may a;so"have‘the same material as the semiconductor

element, as a result of which the component becomes

30 less temperature-sensitive overall on aécount of the
same thermal expansion coefficients.

Howeﬁe:, the patterned éuﬁport 7 may also itself have
functional structures in the form of optical elements

35 which are transparent to the respective type of
ra@iation.

Such .an embodiment is illustrated in Figure 5. In this

case, the support 9 compriées a transparent material,



i i i i Si light, suc S
1' on the device 7. Besides materials transparent to visible 900?
‘glass, the material of the support may also conprise 10 sem conduif'l
materials, such as GaAl As, which are transmssive to infrared |ight.
Figure 6 illustrates a variant wth respggt _to the enbodinent shown in
Fi lglJre 5. The functional structure 15 11 of the patterned support conprises
a prismlens 8dchi mg hglaa@ anfos h@dRmpyl gyﬁe i S ethoHQﬁeBEecetq—'l ng

I nmb atterned suppo 9 may have not ohly & si ngl e
Cayer. 20 RatPrCERERRH A Er B oo SuBBoFEE 4 ol erso3Lpostiliste, it he

joining togetfh%ﬁ!l@ﬁe@hé:csumb@rt sansbrt—bechmﬂeg:.@lalw CActhgedigmd piy t he

Serm conucl ofel GARAY Ly SLl Yaketh helpOghlegled L g Al el Commosite.
The nultllayer support may t t Kus: have, “TRCERERZ6P i 2 a
structure \MﬁQﬁl?%V%GﬁcﬂlGﬁquQﬂSt¥m9h%emspnngenbn©hoghyﬂdqmpﬂﬁenﬁa

and/ or en1ttlngxdeumgeagv1£gamples of such enbodinents are shown in Figures
7 and 8. Here, the patterned support 9 conprises two layers 30 91 and 92
connected to one another via a further connecting layer 15. In both

i for
variants, thdsiyders 9fateoipls sesaﬁspaﬁ@ﬁ@atenblg%@_%l 3l ghtUch R, 0
i nstance, gl P LY, p{._ﬁ%t |I§ato€{ 1arﬁf d:,ht ransm 85' ve ayGaAIlAs, an ria,s I
functional structures I1 in th Fn 38UBPOF Eadt?Yon@ Ll FenSOIPrifee | ayer
92 servesOas S@Wu%lrtgwmaé:@glwhm sespectist 0GAABAs, which are

. . |
. r -t echnal; g 6, A » ting device 7.'As a functiona
sfrezifur e, a%ﬂ?ﬁ?éz%igg \2£L8106 - %lliggh%s inserted into the |ayer 91 and
enables the light concentrated by the lens 31 to pass fromand to the ]
@ensor - t echndligyireal by BTlhyerapgsora ematrtllaeﬂ; d‘E’*’Cﬁ?eZ%S?%J@ﬁatvoa; ltglr%;[s?n own
Figure 8 A he vari i.g

:gnsl |g§ used(‘i\l&nfrt\)stea&fn 01[9’1%1 conﬂxgllgﬁ?e ucqfliﬁ" eTHRCEhORRuBETRCLRE spacer
of the ehboditfetls Shewrakitelnedf erupmett ocomprises a prism lens 31

in the variant shown in Figure 6.

As in the preceding exemplary embodlments, the
patterned support 9 may have not only a single layer.
20 Rather, multilayer  patterned supports  are also

possmble, the joining together of the support with the

wafer on which the die for the .semiconductor element is

situeted. being effected in the wafer composite. The

multilayer support 9 may thus have, in each of its

,25 layers, 'a structure .'which is functional for the

(jﬁ sensor—technologicaily active and/or emitting device 7.

Examples of such embodiments are shown in Figures 7 and

8. Here, the patterned support 9 comprises two layers
30 91 and 92 connected to one another via a further

connecting layer 15. In both variants, the layer 92

comprises a transparent material, such as, ' for

'instance, glass or plastic or infrared transmissive

GaAlAs, and has functional structures 11 in the form of
35 at least one lens 11.

The layer 92 serves as a spacer of the lens with
respect to the . sensor-technologically active and/or
emitting device 7. As a functional structure, a passage



10 Figures 7 and 8 pernits a lower focal |ength for focusing and_t hereb
'reducgs for exanpl epthe image errors in the plane of ‘the . 2'4 APR 2006
sensor-technol ogically active and/or emtting device 7. 15 Figure 9 shows
yet_ another enbodinent with a multilayer,gpatterned. support. The support 9
of this exenpl ary enbodi ment conprises Tfour layers 91, 92, 93 and 94. In
this case, the7lageins@ttadd i Arend of Ipsh a§lfiaﬁﬁa%§%b1'e% actﬂgalﬁ]lg‘%hél m7l ar
to. layer 91 9 t he, enbo iﬁnt 20 descrlbe% with reference ot I'gur es

and 8. Situated CHarteeR” Nesk twdFsyeils te Pruyefpaviang atpershal as
functional stsemsoretddhnobyeicdUlpasceitétard/bor et WONEIELHEE57, Wth

a construction of this type, it is thus possible either for Ilghp signal s
which enmerge 25 fromthe wavegui de core 27 to be. focused onto t_h.e

sensor - t echnol®gi ¥ari§nbcshoenadd/ 6timmd t8 ndi fitet ee fPonorHeOrvdrighit
emtted by thehslgvi cg ii&QrQe.709?109&?{artataegﬁ>r9%£ci§§£yi%”futsh v:,\,_lan[v%1 ui 3 c;)re
27. 30 The Iafr sequence or the functional structureS of "the T dua

| ayers are no‘%/, %fccg'b‘(ﬁ’ée];erf%ssﬁlﬂé@éﬂr?oaﬁh@l Biaewpe aty enbodi ments shown.
Rat her, these may be conbined with one another as desired depending on the

I nt ended appl4,cat | In_particular through the use of 35 nmaterials 'V\,hich
are adapt egptd(‘)}?%nélgg%%fhgg i‘%’% e?%o%ﬂ'me?ﬁﬁ ISE’QWﬁaleeS?baﬁgﬁ@ﬁe@@@f fici ent |

it is thdd alBeuysmssill endo Brodereitsnphexiansk prasdse AQidgd  for

arrangenent s i, ORiPeleet r enk ie%%rrp?gggéﬁai zfé‘rAF%@h%r%gle%{ &%%dul?i ure 10.

i ' | enent
| lustrates an enbodi nment in n tTon, Ict <
: tsel f has SFRRUr e whitkd. Rianeunefi obhe f eensbe-technologically

gensor -t echnalagivealdnd /aat isrd tHIHPaRMdd ing device. 5 Accordingly, the

~sem conductor 10 15 20

15 Figure 9 shows yet another embodiment with a multilayer
patterned . support. The support 9 of this exemplary
embodiment comprises four layers 91, 92, 93 and 94. In
this case, the layers 91 and 93 are formed as -a spacer
in a manner similar to layer 91 of the embodiments

20 .described with reference to Figures 7 and 8. Situated
between, these two laye;s is a layer héving a lens 31 as
functional structure 11. Layer 94 has a fit 21 for a
waveguide 25.° With a construction of this type, it is
thus possible either for light signals which emerge

25 from the waveguide core 27 to be - focused onto the
sensor-technologically active and/or emitting device 7
or for light emitted by the device 7 to be concentrated
precisely.on the waveguide core 27.

30 The layer sequence or the funcﬁional structures of the
individual ‘layers are not, of course, restricted to the
exemplary embodiments shown. Rather, these ﬁay be
combined with one another as desired depending on the
ihtended application. In particular through the use of

35 materials which are adapted to one another in terms of

‘ the thermal expansion coefficient, it is thus also
possible Lo produce complex and precise optical
arrangements for optoelectronic components.



-side opposite to that side of the elenment which has the _ 4 APR 2006
‘sensor-technologically active and/or enmitting device 7 likew se .
functional structures. In this support exenplary enbodi ment, the multilayer
' patterned 9 is sinmilar to the enbodi ne e ngt s_hoyvn \_Mth reference el enent 3
wav)egw de underside conprises el enent emtting chip, or same way to

Figure 7. |n mugité onl0t helsesteqndyct gn Q%od@ﬁeﬁtf U@Bt | g3 (l}l strygture, a

fit for a is fed tqg the conpon 1 fromthe I.n addi'tion, ,the
el ectronic \(,:\Aegr%%nencfn’ a qh é'Bzﬂtﬁ%’?ng? %e%ncdﬁ&t?étfor haist h t he

sensor - techncﬁ%-l%@lf%ﬁ acti Vblahd/ or agevi ce' furadh ca—llefyrt hefoghltﬁ 33e ONtoO
which the t ae{%pt A4S p 8 n it as e 0| ni ng
t oget her V\Iltl’r]&j[he support, t%e a%’tlk’% Lﬁ Zevvl seémb% N4 t §8V&GSn t he
waf er coﬁ’poshqu?rdliﬁéglf}(rrt e c%hﬁ@nempwm ke sehh&s sidét .of 2thwhi ch

gui des the wassagidfidizand to wii&hethe |atygi.gay be ggopnected, ¥_‘ means

of an adheswe 0| nt 9, for exanple. . Figure 11 shows a furt
enbodi nent ' of® teet:c?}nd’ﬁ on%ﬁ?lv%ﬁélﬁl/ﬁéfs G BN qule 05p05| te

si des of thé.:is@mmdw cﬁurﬁitarmnil Strifegead ties my be used '30 for
exanple as cavities for applications in radio frequency technol ogy. The
"cavities are forned" by the walls of the passage openings 17 of the
patterned® sdppdiis, esempispeceimborymehtt helpativel teliapasepaBterned

support 9 "is similar to the embodiment shown with

_ reference to Figure 7. In addition, the semiconductor
R - element 3 has, as a functional structure, a fit for.a
waveguide which is fed to ‘the component 1 from the

15 underside 10. In addition, the electronic component
comprises .a chip stack comprising the semiconductor

element 3 with the sensor-technologically active and/or
emitting device 7 and a further chip 33, onto which the

chip, or the semiconductor element 3,'is placed. In the

20 same way as the joining together with.the support, the
placement may likewise be’ effected in the wafer
composite. The further component 33 .likewise has a fit

21 which guides the waveguide 25 and to which the

latter may be connected by means of an adhesive joint

25 29, for example.

Figure 11 shows a further embodiment of the electronic
component, which has cavities 18 on opposite sides of
the semiconductor element 3. The cavities may be used
30 for example as cavities for applications in radio
frequency technology. The cavities are formed by the
walls of the passage openings 17 of the patterned
suppert 9, or respectively of the patterned'base 331,
and the respective coverings. The covering of the
35 patterned base 331 is produced with a further base 332,
while the patterned support 9 in this embodiment is
provided with a covering 19 in a manner similar to the

components shown with reference to Figures 1A and 1B.



and 't he respective coverings. The covering of the 35 patterned base 331 is
‘produced with a further base 332, while the patterned support 92iin APRI 2506
~enbodihent is provided with a covering 19 in a nanner simlar to the
conponents shown with reference to Figurgs 1A and 1B. 24 APR 2006 - 20 in
panti-cul ar when nultilayer supports are used, the overall construction of
the parts joinmedphegetheer nvhéhe mafen LRIPOSLEBFRY Bach,a ihi Cé&gbess
which no longer readily permts conyentional dicing. Iﬁgure 12’5 Shows a
cross section through® ng‘&f:ltlf’?lon? udfiey PRBRSt ARFIssh FRIERReRAfiSt .
conposi te pritdre t wadiegi ngompdheétwafleay 3xeadi clh hasitReedkeswhosnt he
sem conduct or i ensor-technologj.cally agtive d/ or
em tting devilcoeﬂ?glf'eﬂme %éd?a% %ﬁ%irgoﬁg?ng??nT %,Cl. B g?‘ﬁ%i‘jet t her

with it, ®hi G At heropat sadtddsupporugd. Saidktsuppofiromonpnelses
spacers W t hRRSSAL8 QRENEAY : LN efracf.i v
structure 11 jn the form O?.Hi Eﬁ%ggrgtaggé'%rg%%gﬁé -%ﬁﬁg%o{ﬁét (r%tlc J‘?l ]
affords the ddVaMeifF over YBishshiasd theardhes eferstpgorertiapnigpdusegr at ed
lenses that edensimts vedy thih t ranspasentonat 86h381680-R81y5eq tfiQe the
sanme refract ia\ﬁ%[/%c]):v\eémi}:giord t.0 be ablghe to segarate this relatively
thick 20 structdre Sonprie? nGSTHE waf er £285 forsger; watersyyahit agdous i f
the waf et8 haBe, &9 | eheinéd. pagethesepariati ngitpoi NkSidR. - Themsepaeat i ng
points are g t nogheroyja individual wehs 41 in__order to
‘enabl e the m%%gr@%%%l%@ha\%ggpﬁggnegésssaér{%lgzélgépa%Wi (7 For ack 8§PAG E6r

j oi ni ng togelHéR ofPATRAISaf @PSNEBIE0 39 | mrde waf avafsonposaveng Saied webs
€an then bers¢pacaliee | Btaugicilee TANNGL byneet fehem o2l oLy Aryyghem cal
etching or by saw ng., BQrAs an alternative to the patterning of separating

poi nts in theSiaFer & before tHEFOTH MR gkt dErS pRecas¥antrgel svear may
al'so firk? be jephed togetsrerrenti t Bubbeirt Haseinnd itheiyha it tensed.
- Moreover, thenat a relatively thin transparent wafer 38 can be used:

for the same refractive power.

In order to be able to separate this relatively thick

20 structure comprising the wafers 35 to 38, it is
,advantageocus if the wafers have, at least in part,
separating points 40. The separating points are

connected to one another wvia individual webs 41 in

order to enable the wafers to have the necessary

25 stability for packaging or joining together of the

C;} . wafers 35 to 38 in the wafer composite. éaid webs can

then be separated in a simple manner by wet-chemical or
dry-chemical etching or by sawing.

30 As an alternative to the patterning of separating
. points in the wafers before the joining—together
process, the latter may also first be joined together
with their base and then be patterned. Moreover, the
order of joining together and patterning may also

35 alternate for the individual layers of the; sﬁpport,
which may be expedient for example if the individual
layers have different materials and/or thicknesses.
Thus, by way of example, the first layer of the support

may be joined together with the semiconductor wafer,



order of joining together. and patterning may al so 35 alternate_for t%
"individual |ayers of the support, which nmay be expedi ent’ for ei’é‘n‘bf’@ 46
~the individual |layers have different materials and/or thicknesses. Thus,
by:way of exanple, the first [ayer of th L support  may be joi ned together
wi tjh t he semni conductor wafer, 24 APR 2006"- 21 having the dies, and the

patterning. nR¥viAgn BRe pgﬁggr,neqndm%ﬁj%upg)%tq;fetl%ri\g@qma%s fyrt her_ layer

of the support for énstgnce, a prepattern l'ayer "i’s” j aitne %nogé‘-f%er
with the firsteFayEPedThEREEGHRBAR 2MEPrvWBEds a6uisaEthss Modied e itheny

desir Iedt _mannesuagdrbe fazp'{)!ir&r;tatzﬂc@.,ts- ga@ﬁ:rép&)theﬁ;‘ﬁﬁi dl‘éé&éﬁ?f.s”}dﬁ&ﬁ}dﬁe

si ngul ation of pas.atj op,.fromt he er, e side walls may then
subsequent |y b%&pggéfvg{lgcé% ?]f'lgl lalbsir)‘:r ogg?’ﬁfe. #’Fﬁs SHEHE SdoRRY f orfexanpl e
by neans &f SW¥e®l e belegordifibed nethodsyy sulbdsasdetmahen caind  be

deposi tion, VaHOli&ePesidd MRangPLlLEFs NG &V PLyPVYD coating. " 15 Finally
the wafer stack nmay be subject'ed to surface treatnent in the wafer :

conposite. By way of exanple,. the optical properties of the |enses 31 may
be | mproved  bfewatise obinguBatisel beCthensegakLRgoAr £38nl Rre0giAg
Mor eover, anttllscrat(?h orlintlcorr sion layers may be 20 applied in drder to
i ncrease the dtf abt 77t Y2 ltRedaY ctg’aﬁl} g 9t bf R ceassivatrdal il in a
known naAfer apyromaimtef TVDs omaPVDereddwes foFhexdutipald anal mshhyclyre 11
of the wafer SN . FLgure id strycture conprising an array
of |enses 31,§%fsrlay ; V%;I' scge%%éég% i ed q%hto %’V\/afsé“lrcfil st ARk ﬁ’ggélcg?ﬁ‘gcaﬁatter
has been prodfifRAFELI4Phi ¥apage, depesitrion ndispuddar inens e€yDaomr @VBhown
f:6r i nstance doathirgure 3, may be applied instead of the wafer 38, or said
30 | enses may be produced on the stack, for exanple as polyner reflow
| enses. 2'4 APR 2006 - 22

15 Finally, the wafer stack may be subjected to surface

_:treatment in the wafer composite. By way of example,
the optical properties of the lenses 31 may be improved
by means of an antireflection coating or an IR coating.
Moreover, antiscratch or anticorrosion layers may be

20 applied in order to increase the durability. These
coatings can be produced, inter alia, in a known mannér
by means of CVD or PVD methods. |

The functional structure 11 of the wafer as shown in
. 25 Figure 12, said structure comprising an array of lenses
Cﬁ? 31,“may'also be applied to. the wafer stack after the
latter has been produced. In this case, either
individual lenses, as are shown for inStaﬁce in Figure
3, may be applied instead of the wafer 38, or said
30 lenses may be produced on the stack, for example as
polymer reflow lenses.




Li st of Reference Synbols: 10 9 91,92,93,94 10 11 13 15 14 15 17 18
"19 20 21 23,31 25 27 29 25 33,331,7332 35,36,37,38 40 El ecRriompR 2006
conponent Seni conductor elenent, die Plated-through hol e Top side of the
" sem conductor el enent Sol dering bead Sepsor-technol ogically active and/ or

emytting device Patterned support Layers of the patterned support

Under si de of i Semgonshtst o0& gyﬁ%@{g: Functi onal structure Undersidg of
the patterned support Optical element Connecting | ayer Rassage openi ng

Cavity Covering Mechanical fit Lenses

1 Electronic component
3 Semiconductor element, die
5 4 Plated-through hole
5 Top side of the semiconductor element
6 Soldering bead
7 Sensor-technologically . active and/or
emitting device '
10 9 Patterned support _
91,92,93,94 Layers of the patterned support
10 ' Underside of the semiconductor element
(o 11 Functional structure
| 13 Underside of thé patterned support
15 14 Optical element
15 Connecting layer
17 Passage opening
18 L ~ Cavity
- 19 Covering
20 21 Mechanical fit
23,31 Lenses
25 ' '~ Waveguide
27 Waveguide core
29 : Adhesive
B 25 33,331,7332 Semiconductor base
(i 35,36,37,38  Wafer

40 Separating point



" \lvegui de Vavegui de core Adhesive Seni conductor base Wafer Separating
' poi n'? 24 APR 2086 - 23 Cdains 1. A nethod for producing an el ec12rlomPR_2006
conponént (1) conprising at |east one senm conductor elenment (3) 5 having

at 'l east one sensor-technol ogically actijye _and/or emtting devi ce (7) on
at "]I east one side (5), the nmethod conprising the follow ng steps:
provi sion of Glaimast one die on a wafer (35), - production of at |east one

( [ which is
atterned support (9) 10 having at |east one structure (11) whi _
Puncti onal for the sensor-technologically active and/or emtting device

(7), - joinirg togetrerhad fdwe Nﬂéfgciﬁ%%aﬁLémﬁbﬁﬁoﬁEﬁeE%%&bn%ﬁ% S4ypport
h S f_th i I C as
gg)n’sof?t tecﬁ';locltcg‘g?rc%ﬁq% gcé%tlE vgl%én%i orgn%m' f“?’i"ﬁﬁoa_gVFEQ_’f( 7PFHEES t He)support
(9), sepaPat ifHVISIY t het di deast TmnemstMW—téahmﬁo?ncanagm'ggt\gwg glt gp
2 i o] pat t ed..s o] onpr i _
gpep?gggct'i gdiid{‘/? Ogﬁf%ltge%r’_hggtl{a%r ng{j)nsggpt)grqf. i%égg’héj%r?et AoA° ad Bl’al med

in claim?2, 9 AP CPredRdnirhs folhawinaysdrenmt t er ned support _
conpri sing 25 t he pxioaf sdforproFduat i@ s e l@astoPNe “a%n%é/&gt L) ,( 11) which

is functi-onal_ for _the sensor-technologically active r-emtting device

(7) in each layer p(ré’%,uc n 9%’5 8%) 1cﬁg‘%‘sttheoﬁ*rﬁl P@I%ﬂeﬁat%@mtsdﬁgprt

(9). .301@. Tewimet od bsast abnedskruckairs 21an 3vhide §§erEE191ﬁEtibﬁb!?Ll _ng

t oget her of r Wi . ].east _ope suppo conpri sing

thg step of g%?c\ggg?vggﬁ%irnit%%h%pﬁtoﬁté‘clagi;l rs® giYeg ,nc{s/’oo, 9%5“1{7-?3{1% waf er

(3). device (7)), ,

(i - joining together of the wafer (35) with the at

" least ome support (9), so that that side of the die (5)
15 which has the sensor-technologically active and/or

emitting device (7) faces the support (9),

- separation of the die.

2. The method as claimed in claim 1, wherein the step
20 of production of a patterned support (9) comprises the
step of production of a multilayer patterned support.

3. The method as claimed in claim 2, Ehe step of

production of a multilayer patterned support comprising

25 the step of‘production of at least one structure (11)

GE- which is functional for  the sensbr—tééhnologically

. active and/or emitting device (75'in each layer (91,
92, 93, 94) of the multilayer patterned support (9).

30 4. The method as claimed in claim 2 or 3, the step of

joining together of the wafer (35) with the at least
one support (9) comprising the step of successive
joining of the layers (91, 92, 93, 94) to the wafer
(3).
5. The method as claimed in one of claims 1 to 4, the
step of production of a patterned support comprising
the step of patterning of the support which has been
joined together with the wafer (35).



35 5. The nethod as clainmed in one of clainms 1'to 4, the step of
‘production of a patterned support conprising the step of pattemrnj ngrofiog he
support which has been joined together with the wafer (35). 2 4 APR 2006 -
24: 6. The nethod as clainmed in one of_c% im 1 to 5, the step of
production of a patterned support conpriSfng the step of prefabrication of
structures (11) of the 5 support (9). 7. The nmethod as claimed in one of .
claine 1 to 6, the step of production of a patterned support (9) :
conprisi ng t he- st ep6f "PERRFgREpRieipee dmione off tHeink).l supfor tthd. The
met hod as cl asteg iof opeodticebshMofl 5O JarddiShed SEGBHBEtp cﬁfﬂﬂ!‘ﬁug
conpri si ng th&flét%%eof gfttere%l %%égy neans of dry etching and/or

wet - cheri cal &t chingrandf of - St 7AriC8al O fr SAEMEEUERS/ of L WechEnitds

| appi ng. 9. Téeppethol®hs clainmed in one of clainms | to 8, 'the step of
patterning conprising the step of patterning by neans of vapor deposition
and/ or sputtering and/or CVD 20 coating and/or PVD coating and/or plating
and/ or by mehns ofhetBaeRedpasnelagmaddineshnst ofoatliangs 10tollge meichod as

claimed in onecgd cba Mplod@cPiot he oSt ep Ofpar,?:rt%‘}'-hcetd ong ﬁt“) grgat-t@r ned.
support conprising 25 the step of production”of a Spacer, R parti JI ar for
at | east one UPECH IR efBRt P 95, 13thographiige mastttrichiag chbi e i n one
of claind01 tsoaddhrtthe step of production of a patterned support 30
conprising the step of production of a receptacle (17), in particular for
fluids, optical elenents, piezoelectric conponents, mcroelectronic
conmponent s arf/ or T imethwd pesstleiné@cinoone efeataiss 35t327, Thaenet hod

xs clainmed iy el i 1.4 0 : S roduction_of a patterned
r'Ztupport comrt?gn%%%@%%g%% To(g%pdﬁlc%gg% o?gaggfgagg Bﬁggegﬁ%fl?y,gyi n
particul ar of"&% acf’f)\f SpekEngrapd/ar wet-chemical etching and/or

15 mechanical grinding and/or mechanical lapping.

9. The method as claimed in one of claims 1 to 8, the
step of patterning comprising the step of patterning by
means of wvapor deposition and/or sputtering and/or CVD

20 coating and/or PVD coating and/or plating and/or by
means of stencil printing and resist coating.

10. The method_as claimed in one of claims 1 to 9, the

step of pProduction of ‘a patterned support comprising
y 25 the step of production of a spacer, in particular for
(Qﬁ at least one optical element (23, 25, 31).

11. The method as claimed in one of claims 1 to 10/
the' step of production of a patterned - support

30 comprising the step of production of a receptacle (17),
in .particular for fluids, optical elements,
piezoelectric components, microelectronic components
and/or active or passi&e electronic elements.

35 12. The method as claimed in one of claims 1 to.il,
the step of production of a patternedll support
comprising the step of production of at least one
cavity, in particular of a resonator space or of a
cavity which surrounds the surface of the



cavirty which surrounds the surface of the 24 APR 2006 r - 25
'sensor-technol ogi cal |y active and/or emtting device (7) or optixalapn 96
el enents arranged on the latter. 13. The nethod as clainmed in one of clalns
1to 12, 5 the step of production of a p ﬁtter ned support conprising the
step of production of at |east one trenc in particular of a V-groove,

the trench psehesabt tiQn n of the
p écl@?ﬁéﬁ@@'!.@ﬁllﬁ A AL {HE 0?1%)? gex’ﬁf"?t:fﬁ' gwfcr:l

support’'. 10 14. The netfho clainmed 1 n one e step
of production'bt & pRREETH de TPpore 2EBRPERSi Ay the despest pr oductl on of
a mechanical -fit (21) 15 15. The nethod as clained in claim 14, the

an optical eI enent (23,

mechani cal f sui table.for receivin

25), in part |jE:ul arzf% vvg‘\%lgﬂ%fide S(Zg#a“%d &0 TPRe ngffhcfdlaai‘é“%l 3i %d +49v one of
clains 1 Po 1Be tlisgept ep05f producttion of o paattepaedesuaaortsuwl si ng
(he'tep of el i S o ool SRt 58 sompnenls (5D 20

- 17. The nethod as claimed 1n clarm e step of
whi ch has. opqlf%%ﬁ cOnPdneRBE LiE8APK S|0rfg téhe gtgpooffeprodtﬂ;uetl drrenfcH enses

(31), in pargiefdfbNeAYEnandlor rLonVex rkenses aar@ér?g!g ELESN&l sd &0Ses
and/ or -prism Iér;C and/ ar. the step of 30 production of gratings, 1n
parti cul ar Skber , and/or of prisns. 18. The nethod as clained in

one of cl&i m; lto 17, the step of production of a patterned support 35

conprising thg St%eﬁfraé’ﬁl‘?gé'cg_so dﬂlrﬁédl east_ one p%iF&%fB(ln%ﬂeqsfugh t he

support. 19. Th as clained 1n one-of 4 'ep of
j oi ning togetbﬁ@r ofteRe \ff er prod8¥tipnh tde a patterned support

( comprising the step of production of a mechanical fit
(21).
15
15. fThe method as claimed in claim 14, the mechanical
fit (21). being suitable for receiving an optical
element (23, 25), in particular a waveguide (25).

20 16. The method as claimed in one of claims 1 to 15,
the step of production of a patterned support
comprising the step of production of a support which
has optical components (31).

25 17. The method as claimed in claim 16, the step of
QE-;*-‘ ' .productlon of a support which has. optical components,
comprising the step of production of lenses (31), in
part:.cplar concave and/or convex lenses and/or Fresnel
lenses and/or prism lenses, and/or the step of
30 production of gratings, in pafticular phase gratings,

and/or of prisms.

18. The method as claimed ‘in one of claims 1 to 17,
the step of production of a patterned support

35 comprising the step of production of at least one
passage (17) through the support. |

19. The method as claimed in one of claims 1 to 18,
the step of joining together of the wafer (35) with the’



2 4 APR 2006 - 26 at |east one patterned support conprising the steg 8
"joining together with at | east one further support acting as azépée 20065
20. The nmethod as clained in one of clains 1 to 19, the support having a
“material froma group conprising sem co:?%uct or materials, in particular
silyi.con and/or gallium arsenide and/ or di um phosphi de; glasses, in

particul ar quatt 2egksne &t 0 t 1 f oam _net al
foam | ow k diel egt rsl cs; " aﬂ)p %ﬁé& %hggrofr:gg c[ac!mrp sap Qhal §§§3 of
conposite' mal ¥tTERE; ‘?:%Er’ Ts YErtd! pPast Legst210ongh Wettlhmd asumparted in

one of cl ai rrsacitimgzss alspaberwafer (35) and the support. (9) conprising
an identical material. 22. The nethod as clainmed in one of clains 1 to 21,
t he support and the wafer having thernmal expansion 20 coefficients which
are adapt &d t40 oneT@omeshodt asheclainmedf doesori@icbhg cA@r@not heo. 28, The

rethod as ol auEdsipoene it B dal8 22y b of cpeol) olning oot her

of the wafer with t support conprrsing t g of
the wafer tcCTRECYUPHOFIT Paterhalget hod ertiauted isibheonf atidiams 1 to

23, the stepafljwhnhrgehoaet heid Ay t haavaheonddhiide 3
conprising the Steffp}gg adhesi ve ondﬁ ngaof the VS\IE'?I[J?‘ Cﬂe ?%égsu%borﬁn 25.

The method a®¥ & F 2835 Fn 9H2S% het %Fébmoﬁluaﬁhéﬂ vé\eﬁéﬂrdl 19g-a6fs t he

waf er tolbhe mmmnrthr i Soany; 3516wk st ape0bcadhesi VesE@ﬁﬁh% Wi tﬂiﬁ
pol ymer s andlfpa( ,9_ 1ya %g 26 The met hod as clainmed in gne of
claims 1 to 75, te 0 %ﬁ'gl i ng TOUEE her SPmp?ﬁétﬁaf eF“attﬁrtlﬁész 4 APR
2006 - 27 sml% Septiles .step of metalli zatl on of regions of the
e/vafer and/ or of the support and the step of . o

21. 'The method as claimed in one of claims 1 to 2.0,
15 the wafer (35) and the support  (9) comprising an
" identical material. '

22. The method as claimed in one of claims 1 to 21,
the support' and the wafer having thermal expansion

20 coefficientslwhich are adapted to one another at the
interfaces facing one another.

23. The method as claimed in one of claims 1 to 22,

the step of joining together of the wafer with the
N 25 support comprising the'step of "anodic bonding of the
(G wafer to the support.

24. The method as claimed in one of claims 1 to 23,

the step of jolnlng together of the wafer w1th the

30 support comprising the step of adhe51ve bonding of the
.. wafer to the support. '

25. The method as claimed in claim 24[ the step of
adhesive bonding of the wafer to the support comprising

35 the step of adhesive bonding with polymers and/or epoxy
adhesives.

26. The method as claimed in one of claims 1 to 25,
the step of joining together of .the wafer to the



al l oy soldering of the metallized regions. 5 27. The method as clainmed in
‘one of clainse 1 to 26, the step of joining together of the waf er2 Wi ARR 2088
. support conprising the step of diffusion welding and/or glass sol dering.
10°28. The nmethod as clainmed in one of _chaios 1 to 27, the step of
prdduction of at |east one patterned support conprising the step of
producti on of sgpparat cogprisings t(0)stdp de il d £85S 4 1NE, SYPP. 29.
The met hod as,gl giyfed, Leone of  clai r%éé)hto 28, Afurt%%?% eﬁ?uflé%bo% e step
of - production of at |east one structure’C1D'RRATH RBAf UHeR | 648D fof the -
sensor - t echnoR b§PXasPydaringecfinther metkilingddeviyeens(7) on a side
opposite to that side of the die which 20 has the sensor-technol ogically
active and/ or ,Fm'tti ng device (7). 30. An electronic conponent, (1)

conpri si ng at®l eastReoREetEeri cvhdaeadmed gmenoné 3pfhaiaignat 11 east2@ne 25 -

sensor - { echnotiogi ealdy a€! | 611 O BN doeIMES waler. O 8 | gaST one
first side (51)2 LIKI; Partlcular prgduced in _a manner as clallmeﬁ I'n ohe of
claims 1 to 28 P%hereP P hetRentBEndtePor feldikdmsicn) wal dioverastior t he
first side (Hlaks hsaldgeatimyned support (9) having 30 at |east one.
structure which is functional for the sensor-technol ogically active and/or

emtting ﬁevi ce (7). 31. The el ect'rpni c conponent as clainmed in claim 30,
35 the fuHctihal B9 uBethed s nelpineldced mnaereafs cakidisy Bt €Bi gy ,and/ or

wet - chemi cal t{echigi@e@ndOr 8RN S8l indin or__nrechani.cal | apping,
vapor deposition nolI:?or s,ptﬁ,)ttering cgrﬁdlcgﬁ: %D %oeg‘tr}’fyngoélr?d/ a3 2006
- 28 PVD codtt iy dn VPt St h gt R dF BRP b9 £ neaAdust isnendi |s epgaantingg

~@fd/ or resi stocdets nk0)32n e elteCld8t Cort@mgRsHte as ¢l aimed in claim 30
or 5 31, the patterned support having a spacer, in particular for at |east

one optical elenment (23, 25,.
15 29. . The method as claimed in one of claims 1 to 28,

further featuring the stép'of-production of at least
one structure (11) which is functional fof the
sensor-technologically active and/or emitting device
(7) on a side opposite to that side of the die which

20 has the sensor—technologiéally active and/or emitting
device (7). '

30. An electronic component .(1). comprising ét least

one semiconductor element (3) having at least one

y 25 sensor-technologically active' ‘and/or emitting - device
Cﬁf (7) on at least one first side (5), in particular
produced in a manner as claimed in one of claims.1 to

28, wherein the semiconductor element (3) is covered on

the first side (5) with a patterned support (9) having

30 at least one. structure which is fuhctional_ for the

sensor-technologically active and/or emitting device
(7).

31. The electronic component as claimed in claim 30,
35 the functional structures being produced by means of
dry etching and/or wet-chemical etching' and/or
mechanical grinding and/or mechanical lapping, vapor
deposition and/or sputtering and/or CVD coating and/or



31 33. The el ectronic conponent as clained in claim30, 10 31 gr he
'pa%terned support having at |east one receptacle, in.particular ?ériéﬁ ﬁms
fluid. 15 34. The el ectronic conponent as clainmed in one of <clains 30 to
33; the patterned support having a mec ha, |cal fit (21).. 35. The

el dctroni c conponent as clainmed in claim ‘the nechanical fit bei ng

sui tabl e. forPVBCeb\aJtli@gar’ancD/ﬂiir Cﬁla@%ﬁgelahd(/%% k%ﬁ)?e%ﬂﬁpgrft ;&‘éf?él
wavegui de 20 a_m croelectroni c conponen
plezgelectrlcﬁgg%%%ﬁg ?gdé%r THe* 8F eCPPbhP€- conponent as cl ai med- in .one
of clains 30 to 35, the support being connected to the 25 sem conduct or

el ement (3) byzanodhe beadiagnio BBfncABALNEL: <31 The 8l egtron 6, component

as clalned i n_one. cl ai s e suppor ﬁﬁg S* bonded
30 and/ or solﬁ%redtQﬁH/d?aHF?¥®§¢onfMEEG€¢'toh@hengsenncoanaCEOn ehament

(3) in partl CodBf 1 v 1A PEloyTes s léagﬁzoror?é’oéﬁt%aﬁs'éﬁ?eﬁn /32539” s,

sol der. el ectroni c conponent as clained 1n one o clai'ns’ 30 to
37, mhereln |?f%as at |east one functional structure (11) on a side (10)
opposite to that side (5) of the sem conductor elenment (3) which has the

sonsor - echnol 00 ol g6l Lyeogndior, Sl g devLse (T); 2 APF 2000 - 29

39. The el ectroni c conpoOnén
wherei n £Re sibpert 3%5 &he| exstitormed passpage t( IHividg 4@t Theast eaddoni ¢

component as dcgmdid one i@ AE /0 é@i Jherein the support has a
pIEPallty of layers (91, 9 1552 94). 10 iﬁ e el ectroni ¢ conponent as

claimed in claim40,
(o 34. The electronic ' component as claimed in one of

claims 30 to 33, the patterned support having a
15 mechanical fit (21). '

35. The electronic component as claimed in claim 34,

the mechanical f£it being suitable for receiving an

optical element (23, 25), 1in particular a wavéguide

20 (25), and/or a microelectronic componeht and/ox 'a
© piezoelectric component.

36. The electronic component as claimed' in one of
- claims 30 to 35, the support being connected to the
- 25 semiconductor element (3) by anodic bonding to one
Gﬁi another.

37. The electronic component as claimed in one. of
claims 30 to 36, the support being adhesively bonded

30 and/or soldered and/or diffusion-welded to the
semiconductor ‘element (3) in particular with polymers
and/or epoxy adhesives and/or glass solder.

38. The electronic component as claimed in oné of
'35 claims 30 to 37, whefein it has at least one functional
structure (11) on a side (10) opposite to that side (5)
of the semiconductor element (3) which has the

sensor-technologically active and/or emitting- device
(7).



" whereini the |

ayers (91, 92, 93, 94) in each case have at least o

e
"structure (11) which is functional for the sensor-technol ogicall &"a(ﬂﬁRv@UB

and/or emtti

one of 20 cl
particular a
al ong the sur

10

15

ng device. 15 42. The el ectronic conponent as clained in one

of: claims 30 to 41, wherein the supportohas at least one .cavity, in

paﬂticular a resonator space. 43.. The electroni¢ conponent as clained in

aims 30 to 42, wherein the support has at |east one trench,
e trench preferably extending in a direction

=grogve, t . .
?%Ce Peth%fe§55%%+?. component as claimed in one of
claims 30 to 38, wherein the support has at least one

passage (17).

40. The electronic component as claimed in one of
claims 30 to 39, wherein the support has a plurality of
layers (91, 92, 93, 94).

41. The electronic component as claimed in claim 40,
wherein the layers (91, 92, 93, 94) in each case have
at least one structure (1l1l) which is functional for the

sensor-technologically active and/or emitting device.

42. The electronic 'component as claimed in one of

claims 30 to 41, wherein the support has at least one

.cavity, in particular a resonator space.

20

43. The electronic component as claimed in one of"

claims 30 to 42, wherein the support has at least one
trench, in particular a V-groove, the trench preferably
extending in a direction along the surface of the
support.

in



