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1 *159159* Method for producing electronic
conponents Description 5 The invention relates to a
nmet hod for producing el ectronic conponents and to a
housed el ectroni c conponent. In

o e ebs” gfazzd.;";pa;?zﬁzs. n'g“’SS‘iﬂ’”’"lﬂlllillﬂliﬂ"lllm R

patterned support, and to a housed el ectronic *159150%
conmponent having a patterned support. Integrated
el ectroni c conponents are produced nowadays by

enpl oying, inter alia, various wafer |evel packa

met hods. 15 Inter alia, this nethod is aI so usedﬂ""ﬂmlmm"m”"”,“,”m
produce optoel ectronic conponents. For

the conponents are provided with Ilght transn133|ve
coverings which protect the light-sensitive
conmponents from anbi ent influences, such as noisture,
Mefthad it praduding i ebectrenic crpmperiental 20

damage. However, in this case, mechanical and optica
functions have hitherto been realized independently
misctieiast ual housing of the sem conductor in the

case of later nmounting. Thus, by way 25 of exanpl e,

optical arrangenents, such as plastic objectives or
THaSInfeiein B¢ a ttan nes t £ dnd tthddh ef dwo usesdwpi hg a1 €bt ponic
after the production thereof. However, this inevitably

FUIRRNCR S | AR rRrAIFARITRT rigf 3 OF B e e<CTRPRSpar 18 0n
ﬂ&ff&éﬁ@bﬁ'g@heaﬁﬁﬁé@@yoﬂrﬁgléﬁgbCE$W%VW§@hQ§ 86hi gM8&ucing

in the productlon of
housed electronic components joined in a wafer having a

TauuuuLT

-lhnnnn—n.

patterned support, and to a housed electronic component

having a patterned support.

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 coverings which protect
the light-sensitive components from ambient influences, 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
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integrated circuits. Mreover, after dicing, that is
to say separation of the chips or dies fromthe

waf er, the finished housed conponents have to be
realigned and reoriented before the optical elenents
are enpl aced, which |leads to additional 5

manuf acturing steps and correspondi ngly sl ows down
production and nmakes it nore expensive. Therefore,

the invention is based on the object of avoiding or
éptﬁgééFeQIFéypﬁﬂFﬁg MHE§QVSFsa6§5ﬁFa§é§lPE tﬁ@at is to say

Repdugtion 4@ %Bg thepeonst ekl @RoRf cBLeGLFRR Cthe finished
Conponents such as, I n part|CU|ar Optoelectr0n|c

bonp@denpmpomhntsobja@et tiosbel rreadlygacldu evnddrepraented before
Lprisinghy mann er ans. of . a.net:ho
R PR e e TR B ST e a6 h B or BB PoRp Additional

maﬁpﬁaeﬁurungaetepdaand kahe@banﬁuaglyTheowbeﬂbaﬁtpweduction
suhcl ajns relate to advant ageous devel opnents.

AREOMEIREI vt PRESEER6AS4¥Eor ding to the invention for
produci ng an el ectroni c conponent conprising at | east

one 20 sem conductor el enment having at |east one
:d?bﬁsf@ifor@ehﬁbﬁog’xmamrtyoactiiw baged/ on &het thigcderifc@voiding

g%|?E leggﬁtagﬁgvi qq Q%eg%tggg ﬁ%gREhgegg Eg%gﬁ groduction

prov Si of "a

waﬁethepbodectu@mlah aff ledastronecpabinponettsyppaich as, in
haV|n% % 25 Ieait one structure which is functiona
PBrtifElatenOBEOLLERASICHGCc SPPPOREFEFe and/ or emitti ng
device, - joining together of the wafer with the at

| east one support, so that that side of the die which
Ahd st ReJesénd6or atlachdyl eghdavieyg aot iav@uar@a/i@rin@rﬁyt tsiirr@le

ﬁ%%%%l ?C%%an Oth% %%%ﬁ%%tin a%%8§ﬁgkhgn ﬁlyié¥

onnectl on, an electronic conponent

un@erahoedebaranbe aom@mm@menhnwhbebrdaﬁc@ommamtclaim 30. The

el ectri gal %pals
respective su claims relate to advantageous developments.

Accordingly, the method according to the invention for
producing an electronic component comprising at least one
gemiconductor 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,

- 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 one
support, so that that side of the die which has the
sensor-technologically active and/or emitting device faces
the support,

- separation of the die.

In this connection, an electronic component is understood to
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into other signals, and/or other signals into
electrical signals. In particular, it is understood
to mean optoel ectroni c conponents, which can convert
optical signals 5 into electrical signals and vice
versa. However, the term el eckronic conponent also
equal | y enconpasses other sensor-technol ogi cal and/or
emtting el enents which, by way of exanple, can
Eonvert hysi cal . nreasur enent quantitiesﬁiuch .as._s

: ound
£ BrESUBPReBF Wh&MPcSP neasur efBAYSHhafit FEFELCLCR1IgRALS

2At60BERBY Bt 5ARS s, f Qhdg¥aBLBeri Bigngh8CEht6aklectrical
signals or vice versa. In the method according to the

PAgBALPonINt RATESRPOAENt Stals UPEPRREEOPEgEPhBRAN t h
E ?8§T889§ ni@hbSRgFﬁFBEQV'9ﬁ9cﬂﬁEinéoﬁbEEEthﬁgfﬁ& gignals

are function or the ~sensor-technol ogic
antobvelandraraénstgnagsdendceicehvesta . alpeatyr), oithed term

i f . Thi bl th t f th
EUBEEFONEG BETBPTENEed LBRabae it RiFORBBEEEE OthE™

senser-teehnshegieah! ¥nagbirvemabeiag emehknie G8MCES, by way
such 20_as, for exanple, a photoelectric sensor
Payerampd ey herRoFenverke PRESH6E Ll aBesrdragens aHantities such

v Lan_al [ rate l.pa [ ;
PRy BaGET RE BOsPuEd Bk b catkpal BtRenrutk I sea such
heasbnpantirakhipnei,t iorhexpmpliesi antof elbattrhienl signals or
functi onal structures or elenents, such as, for 25
Ex&RpVErSBptical | enses for optoel ectric components.

This saves further process steps in the production of

such sensor-technol ogically active and/or emtting
donpbreneshodvBceoreing: ke GheeAsivens ion. t kbec soppeasnts are

. i I I - t : :
GP1508, BUEHBOTT0R SHLY SURLE, LASCHON peeRl el
stppeturee tvhechenser Sunctiemallt ifog sheuctures on the

Sl ch okes 2 glonlicant cont LBMLON LOAS  naer
already joined in a wafer. This enables the structures of the
support to be oriented exactly with respect to the
sensor-technologically active and/or emitting device, such
ag, for example, a photoelectric gensor layer. Furthermore,
the method according to the invention also integrates the
wafer level packaging through the application of the
patterned support at least partially with the provision of
further functional structures or elements, such asg, for
example, optical lenses for optoelectric components. This
saves further process steps in the production 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 chip, which makes a significant
contribution to the miniaturization of such electronic

components.
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4 In a particularly advantageous manner, the nethod
according to the invention nay al so conprise the
production of a multilayer patterned support. In this
case, these layers may 5 al so have different
materials. Thus, it is possibleg, by way of exanple,
to conbi ne transparent |ayers made of gl ass or
plastic with sem conductor layers. In particular, it
I's advantageous if the individual layers in 10 each
case have at | east one structure which is functiona
&HratB§r§§8§95r§§cEHQEHQE%@BE& Aghh¥e, aEHéo&eﬁﬂthb@Qordlng
device. By way exanpl &, it is possible in this way
to abgemﬁVentmnt maerl edent coppicdak dheapgedentdohopf a

094 5L EGLEOBhE s oSPEROBSRE Ay o5 IV ELB8' BB "GHABL Byers may

By swajiavt axaﬁah:entpmhyeeﬁhmw | ghaes teyibepoappbiled by way
on the s% port. The patterning in the joined-together
of aPEABLSl s50af0RRE B bHENSPAFERt al PX ST fNBAJENSE glass or

Pmaee&& WwetB0s8mi EBhAUERBY &ageﬁatternlng operati on,
or instance by nmeans of nechani cal processing, would

destroy the support. By virtue of being joined

g t fer or. ' : a .
SP-PESSHILE, € 48! ShvablagaUnRoce (hp SHARORLRL yers in
eanhtbaeélhavewhtcheasabbﬁs bheu.ﬁﬂrée&hﬁdhth%efﬁﬁctlonal for
grocessin of the_support. refabrlcatlon of

fPuBFTPE Bﬁcpﬁ8199|5ﬁ89-9ybéf36|1é’et rEA/Pgi ARG risgetRyice. By

REQCBESckamBh 80 2dvant 3geaYp1eThe SHRBOWhLY Wbtas%%%ble
prefabricated structures can then be oriented

@mécm—ylﬂmﬁntr eppécelt errhngemtat swhen beftngljecmnr@mc

taget ther, _wth side wafer, by way of exanple. The

c nts.

pre abri'c8tion of the structures and t he subsequent
connection to the wafer pernmit the use of materials

on the sem ¢onductor which woul d not

The patterning may be effected in the state joined together
with the wafer. By way of example, polyreflow lenses may be
applied on the support. The patterning in the joined-together
state is also advantageous, inter alia, when the support is
so thin that the patterning operation, for instance by means
of mechanical processing, would destroy the support. By
virtue of being joined together with the wafer, the support
is supported and will thus impart an increased strength to
the construction, which enables the non-destructive

processing of the support.

A prefabrication 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 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 materials on the semiconductor which would not
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5 wthstand the prelimnary processes of the
patterning of the support. By way of exanple, this
makes it possible to use biosensor-technol ogical
receptors or organic mcrolenses on the sem conductor
element. 5 The individual |ayegs of the nultilayer
patterned support need not first be connected to one
anot her before this conposite is joined together mﬁth
the, wafer.. Rather, it is also advantageous if th

i bRBEENST ]S RFRYITGGEEHer wi tRPRESPESsabpbRe Patterning of

@ﬁéféﬁﬁgeyt | BySyeh 8rvayaihpat 'BH&M'QHQES|§¥eb§ss§er to use
£0|ned o the wafer, for exanpfe t he conposit

@ﬁgengeﬁgteqhn@loeh@atheepayépgsapreeégap@pn@dcrolenses on
Fﬂgeégﬁic ggﬁkg§ L3Li&hy , By way of exanple, each

ayer can e orrented separately to the
structures of the wafer. Mdreover, this al so enables a

5 patterning.of the layers fix n the wafer or
1Bs " Sha Tk anida A et ERe FHLRALAYSE PEREoFagE; SubROTt
h@edwﬁéerflgeapeélEennzeeeereeushéoanethéhebéﬁeeerEhls
may be carried out for exanple 20 by neans of

rFprRegibphie painedntagetipirswihh bhepwpferneBaberheit is

0 hado S I f
38 A0 e PR bR aSheEaP, Thihfio S pfsified) yich che
enﬂport01prodmréeduouabha éunhtaoway shauoﬁndegldﬁaﬂheayers

5 support, the |att att rned both
5ot PUBPY B ChBoUREFTel YOI ARRRPLoCBCE, CPRBORSGE: FoBPTLsing

Ratker phagdthe PeoEekalhyeRRQIYE68HeaPY cBEYNBECHERY the latter.
and/ or wet-cheni cal etching and/ or mechani cal 30

Bvi wavngf exagpilrdi AgcAndryerneehahhesnl beappiirgted separately
€8S£Eevgt5§%%ﬁggggg§ Egg RngEOdN89g0ve9teE ?llglﬁgyenables a

ans o I'on, ~sSput of na
o¥btetrnPYB OﬁathEQSayembaﬁnﬁngbnSthBCwhfptlbtln@yamdy of
resis coatln
example, %hanlcal thinning of the layers in the wafer

composite.

The production of the support may be carried out for example
by means of lithographic patterning. This may be performed by
the use of suitable shadowmasks or else by the molding of a

preform produced lithographically (LIGA method) .

In order to produce suitable functional structures of the
support, the latter may be patterned both negatively and

positively.

In this case, the negative patterning is preferably produced
by dry etching and/or wet-chemical etching and/or mechanical
grinding, or grinding and/or mechanical lapping. Positive
structures can be produced, inter alia, by means of vapor
deposition, sputtering of material, CVD or PVD coatings,

plating or stencil printing and resist coating.
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6 Patterned supports having spacers for optica

el enments are of interest, inter alia, for

m niaturized optical arrangenments. By virtue of the
hi gh accuracy which can be achieved in the s

posi tioning of the support andgthe high parallelism of
waf er surface and support which is achieved by the
process of joining together in the wafer conposite,
it is possible to construct, even at a mniature
scale, for exanple in the case of optoelectronic

BQPPOPRLES u%?@?kéi Fv@ﬂg E@Ecé& EQ?”%?E§¢%9 gﬁéméﬂﬁs are of

sensor - techn ogically attive an /or enttting devices
®htehesdie$n0artheiaafépr nwhhthtuaited thtiseparathogements.
r i ng fer, formt em conduct or. .

B crrELBpe hnt "Bl FhrrEoET bBReRr oA BE AFBigupd in cthe

peeeptaﬁhﬁg eanthe pupgueedahd the ﬁugﬁOphrathQﬁsm of wafer

receptacles may receive, by way of exanp fluids,
FBf aFﬁsﬁﬁﬁcEUPBPr§eW§éPhahﬁlPEQF?Uﬁ@ PM FhﬁlHF@§e8? of

E?En?ﬂ Eth§§n§9r§he°95E8§|CSH?HEEEé, it is possible to

croe ect oni ¢ conponents or Ive of passive
ebestrontc elvenentsa Mheiptvept achés, nipr26xampde in the case
ceiye n_accura arate sensor

CoptpeiEht RaBneaetgPhepkhy pPERE5 b SEPRER Bragpgements

$©BS@h§ genBbezeekBeblbgienlliienst is8CAnadForf @mitting devices
i nst ance, ultrasonic emtters. 25 Cavities are al so
phkERe| Ai8ScORsLhEr HALEHK  a¥highy hafteryfbei §ggpration, or

ﬁEEHﬁéur8§ th R%%Egcukg&m the E@h&@&ﬂﬁﬁc%%&p%ﬁ%meﬁﬁﬁ of the

I'n thi's case be produced 1n such a way tha | east
ebectresdrnatompepeanesi.s defined in the conponent.
These cavities defined in the support or between
support and sem conductor 30 elenent nmay in this case

fbgecherat rkeaptapaekl ¥a0pea. phodtavd! ¥ nMheak$@port, which
advant ageously surround the surface of the

¥efsBEacéBRNBRYgILESELY Cac LYy ¥adn @ o FXBRPLEI nd Liddisee for
ggﬁagﬂEbc§bregggE%Esa@bﬁQQQ%QOBgeﬁﬁo?lﬂ@@l%@u%rp&%&eghemical

sensors, optical elements, microelectronic components or
active or passive electronic elements. The receptacles may
also receive, with an accurate fit, separate sensor or
emitter components, for example piezoelectric pressure
sensors or piezoelectric emitters, such as, for instance,

ultrasonic emitters.

Cavities are also taken into consideration as further
functional structures. In particular, the patterned support
may in this case be produced in such a way that at least one
regsonator space is defined in the component. These cavities
defined in the support or between support and semiconductor
element may in this case also be at least partly open. A
cavity may also advantageously surround the surface of the
sensor-technologically active and/or emitting device or

optical elements arranged thereon and thus protect said
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7 surface or elenents from damage, for exanple. For

many applications, nechanical fits are al so

particul arly advantageous as structures of the

support. By way of exanple, 5 a fit for a wavegui de

may be produced in the supporty In this case, too,

t he high accuracy which can be achieved in the

orientation of the support with the wafer in the wafer
conposite nax once aggln advantageously be utlllzed in
BrgERCet Or bRl AYehhE RWEOBgui de cHPBaPRt of PFetXRBPLE.
orientation with a 10 sensor or emtter structure on

the die or chip. Equally, a nmechanical fit may al so
Berveahyraphéioaténnat i vacbéndchdr fitansreondbo particularly
el.ene suc nstapc riher
SHERErrdeoHete g e ub 3 ho bhe o BUPROF Bt oPY' VY of example,
gapuf agbur hngavpgoeasseay berprodtasdeiaf thRe sheport. In this
dicing of the wafer. Even is during the subsequent

ABERL i RECof CRAr PAER BFEREAFY, WDAED BRBCPSI BATWATVER danthe
Eléﬁe?eysﬁ bR the QﬁﬁﬁH?Eyw9EhSHHQOQEfe§n§n“@B%rwh@er

er conposite and the accuracy thus achieved in
theposneataayopng& ebeihi adupstepansbéyrbé tbidlhged in order
her e gment s 20 Moreoyer th r
4t bEfhaat R Bodron as, CPRE b  PreuPpeL briBhcdt ion with

ephsealo@Oﬁpmneﬁ&3ssuubtase bar thastiaecer chépsefqomlly, a
gratings as functlonﬁﬁystructures n an, advant agequs

Wﬁﬁﬁéplcﬁﬂe dtpPBYt 2hEy FEFVRefRBr ENBe Opr6HGEEd ©P5 Oty other

;uﬁﬁtéow@x Eheheht shagugh h8asko@nNenBeasREe a8n@es or further
unctional structuré. Such passages may fulfil the

sapkprs. Eaesecmharalsb peotoehtigda ivodaseri sanudacharing
sensor-tech oIo f en1tt|n

Lve / dev
BFoc8aress apts; PRcEE: B Rhcrlanat s demer - Even
Burehbonak EQb%b@uéhﬂr&&uﬁtlh@tbfrﬁ&ﬁehbrt@lbﬁ%nts, the
surroundi ngs .of the conponent.
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.

Moreover, the support may be patterned in such a way that it
itself comprises optical components such as, for instance,
lenses or gratings as functional structures. In an
advantageous manner, the support may furthermore be produced
in such a way that it has at least one passage as a
functional structure. Such passages may fulfil the task, in
particular, of producing a connection to the
sensor-technologically active and/or emitting device or
sensor or emitter structure with respect to other functional
structures or with respect to the surroundings of the

component.

What are taken into consideration as optical components which
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What are taken into consideration as optica

conponents which a can be integrated into the support
during the production thereof are, inter alia,
general ly concave and/or convex |enses, Fresne

| enses or prismlenses, gratings, in particular phase
gratings, and/or prisns. Prisns may be 5 conbi ned for
exanple in conmbination with guides or fits for

wavegui des in order that the [ight fromwaveguid

@@ﬂd@@ infengatad d0FpPakBeof th%uEBﬁﬁBn@H¥1Fg Hheepreéuctlon

EHef@@f §f@S°£nE@fh99L99'ﬁ@hé¥a§§§'ESnéEQéoénQ?bEthHvex
devi ce. Final Ty, trenc articular V-grooves,

beesassoFsasnabléenaQngncpr@ﬁmllgnﬁaetugégtﬁngs, in

%g%?igﬁ ad ? %%ti%Q?ﬁngg,tghg(ogaﬁg%sﬂstrggggmgrmgy be

oove ex e~sl ab
dbmbﬁhe&nfakoegambEesmhfaoabmﬁathenswmphrguldSBCbr fits for
grooves or trenches nay used, inter alia, for

W68699Fﬁ§sah8 Préﬁﬁgtmé$eahﬁdé§9hﬁyfﬁav wﬁvsggﬁgpa guided

5hb g Eﬁéugﬁ§faeé QQSEhébégmﬁéﬁéﬁt ag anvadyant ageeus
fnati on of -grooves as gul des for MBVGQUIdeS in

senponeteohnmﬂpglCpﬁﬂynscagvblghd/drvemntngneléﬁwnpg
20 The nmet hod according to the invention can al so
advant ageously be extended in such a way that the

Fohaing, ta@ehbﬁésof1hhparﬁﬂﬁ&&amﬂUhgkbevab |e&sta0@e suitable
patterned su& port additionally HETISGS the step
FSuﬁPﬁﬁtﬂeﬁé hEFTHOERTSE FemsPrERar FuPPHéFC§Eﬁﬁa€t °In this

aghkNg a8 r@8nsRaee a WlgkBbSeV%cefR8 B8 8hédS sRbpoalti ty
of patterned supports actlng as a spacer can be

poetiemebtlyi tth endizrcthen anchgr thet Buafegspolft thehisgpport.

av further functlo al, stru grur suych _as _lenses,
ABERanr a5t pes CopiphRs Rl BiouBR,r YhP el g " Tor
%@pe@w&ngamnadfamh@gewusbguhaeproaycadyfbdneaample, this
sem conductor, material, in particular silicon or
GaErilim s 88PgE1PEAURBRVEhodPhPle 2ANRPERISONE: Ficgbination

%@Svtgrg%ves as guides for waveguides in conjunction with

prisms as light-diverting elements.

The method according to the invention can also advantageously
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 joining together with at least one
further support acting as a spacer. In this way, one or a
plurality of patterned supports acting as a spacer can be
combined with one another and/or with a support, which have
further functional structures, such as lenses, mechanical

fits or the like.

Inter alia, the support may advantageously be produced from a
semiconductor material, in particular silicon or gallium
arsenide. Indium phosphide, which otherwise has to be

hermetically sealed, may also be used as support material, it
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hernetically seal ed, may al so be used as support
material, it 9 being possible to obtain the hernetic
sealing for exanple by neans of further |ayers of the
support whilst actually in the wafer conposite. The
abovenenti oned sem conductor paterials can be
processed precisely by known nethods in 5 order to
produce the respective functional structures. G ass

in particular quartz glass and/or netal as_materia

P%%ngheosgaﬁbnge RBy3ansbhge u %am?hlansaa%aﬂaaﬁeaugxample

BpNReLndepend peneen1bhherknbendsd §ﬁ§ﬁo?£ w§§1QE theually in
conponent. Interesting properties may al so

obai eg€dr tamppsatea, ThﬁthbgVa@gntaangd i@méﬂonéuétor

Egngr ;L%epkgg% sggobgggﬁggignﬁﬁ g#ggp Sthods in

agvan ageous use
oedeggetpapasidtice cﬁpareprCE$venfnhetionaﬁoaenhstamés. Glass,

thus to,inprove the radio fregyency properties 15.0
L RePeBmbEHEREs SUVAFFORL 2 BPastl 408 TPbANeAonBakFRAR, FOT the

§HﬁBor@§ hagmedsel gesaseam™®y he H&GQntb@E@ﬁsahbﬁneQSdependlng
wk materials. This is al so advantageous in

partheunatemﬁed ahea oéniigenalictbe component -cdmpeirgssing
ﬁa?ggke fre%g%ngxso g 3@§QEVeaO §ﬁ9§9'5§ ?ér§ggﬁg§ﬁass foams

has~ou i ng proper
aﬁphecaulﬁbamstor exanpl e on account of its high
thermal conductivity and UV transm ssivity. 25
Furt hernore, conposite materials, ceramcs or plastics

BEnecFBAY Ot AL -kNARGaBIE rakd QEGRRT 6 oMBEOELRLS BRY 1y be used,
advant agéeously be used as support material depending

énraeaampﬂeapplpgderono arduper pezesisdcl gapactiteqicas, on the

support and C 1.C jal.. :
SUBEEC £, 8 SO, S0 S L8 oo
bEOth&Sb@@pbhéﬁW@feNdWlbhstb&a@t&&sabd tthamedppertemyls, such

neans

as foamed glasses, may be used, inter alia, as low-k
materials. Thisg is 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 account of its high

thermal conductivity and UV transmissivity.

Furthermore, composite materials, ceramics or plastics or
many other inorganic and organic materials may advantageously
be used as support material depending on area of application

and purpose.

In particular, support and wafer may comprise an identical
material. This affords the possibility, inter alia, of
processing the wafer with the dies and the support by means

of the same methods in a manner that saves costs.
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of the sane nethods in a manner that saves costs. 10

Waf er and support may furthernore be produced in such

a way that they have thermal expansion coefficients
which are adapted to one another at the interfaces

whi ch face one 5 another. It i13 thus possible to

avoi d, or reduce, thernmal stresses between wafer and
support. Exanples of suitable materials are kovar for
GaAl As wafers and D263 gl ass for the support. The

gl asses AF45, AF37 or B33 may be used, inter alia,
%geﬁléﬂ@% ££ Smay} Oph P PeFhd A& 18 . pABRGEEG PORAEREH & way
of the wafer to the support is suitable in order to
flmitn theethave wellermahdexpppeion #pebficberiesveabieh are
however, dependi ng_.on_the eri ,

SRS = Doriat, “raries anpl o PACREFRer v Bl ofaesonpe
ARoeidhesi ¥esi s conaechoo8ibye neansvoidal bpyrsdlider i hhermal
of previously netallized_regions of_the fer __and/ or

BFrEHESS SHPPBFEN WRbehl B oFFPRTbn FEPOPHGS Pt Suitable

ROPBELL1 9N BY KBRS Bbr GLABRsSPLEEES. ahd DDE3SYPRBE! for the
conprises nore than one |layer, the various

Fappdny- t Bget hbasaes hdB4S mafF 3l sor b3 2ondy ned reedst hnter

ohe_anpt hey,. articular for supports conprising
%?h%s, %?aéé(égpgeW%%%rﬁﬁy al so advant ageously be used

for the joining-together process. In order to

facilitate the dicing of the overall copstructjon 25 .
E6n@?r§%ﬁ@laafe?éaﬂagshabé}Pg S pg#%tWﬁ Shobfi EhfiagubLOTt is
égﬂtabpaahhyobseknﬁsrﬁsgnla&getnerswaaeftaﬁarbﬂﬁpbbe. Also
patterning of the support. Furthernore, the nethod ma
absoebeadéeel bpedven, sdenendiayg oBothfamatpriadgi veed, are

Lo kE LR OFoS e RgRLPRELE pLUDBLLR B o epony
stiHesofebhecdhevbiieh basmeharssensalibgcbodlegiagl by
ggébxgusly metallized regions of the wafer and/or of the
support, 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 one another. In particular for supports comprising

glass, glass soldering may also advantageously be used for

the joining-together process.

In order to facilitate the dicing of the overall construction
comprising wafer and support, separating 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,
functional structures are produced on a side opposite to that
side of the die which has the sensor-technologically active

and/or emitting device. Thus, by way of example, signals
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and/or emtting device. Thus, by way of exanple,
signals 11 comng fromtwo sides can be fed to the
conmponent wi thout inpairing sensor-technol ogi ca
functions on the side of the conponent having the
sensor-technol ogically activej,and/or emtting device.
5 The invention also provides for the provision of an
el ectroni c conponent having a construction that is
improved wth regard to the abovenentioned

ey QY sV s MRt ¢ ke coRBBnERt SREACEBPARREIFy Without
g&#@ig%ﬁﬁfggﬁe&fﬂyggﬁﬁélégfagﬁif@h@é&éﬁ@taﬁ {HYesiEONoE the

particular, Ts produced according to the
mmxgemvm@ abevecandr corprickegitrlly #etsveoned/or
sem conduct or el enent, has a sensor-technol ogically
AT I Y bF€enitting device on a first side, the

sem conductor el enment being covered on the first side

with a patterned 15 support additjonally, having_at
Teasinvert 507 ual 8P ePHAY EAE sEOF uhRe i BRI l?b?ntﬁg an

%ﬁgé?féﬁfgh98+8ghgﬁ£|Ma@?ﬁévg abHsetuceibht tAgtdedi eRproved

e functronal “structures of the support may have been

20t hrodysed fortbzaapbeebgnniéansdofiidagvantapng, of electronic
wet - chemi cal _ _etchin nmechani ca rindin -
GPTRGNTRES mebRANFHATILY aping  CoRpor depgippfigpe accoxding co
SREt L BLEABI ofeYDwRE cRYDigophirBgcul pkat i sgpebdhyedransording to
of stencil printing or resist coating. 25 |n thii
theemethedpgeseribgdsappyrt aBf FABPEL&EEr GREcat least one

%%Hgggggﬁcg8¥ S¢LYEnt! NHEE QlE?ﬁS@?—@eéHﬁ%@Bgﬁ@a@ﬂ§eéctive

uce a spaci ng between e
aﬁd$gt-ém¢hn¢hggdeahby avt evéirahdsddeentbei agndepndactor
of the sem conductor .ele t and funct i.onal
@ﬁ@W@HF,g§68H §8verst 8%a Fe?lgs ehs oplgﬁ gopatterned
aphbpek-echrankeosaNmeneatinfhatpatheenedes gppact urey which is
al So be configured in such a way
functional for the sensor-technologically active and/or

emitting device.

The functional structures of the support may have been
produced for example by means of dry etching, wet-chemical
etching, mechanical grinding, or grinding, mechanical
lapping, vapor deposition, sputtering, CVD or PVD coating,

plating or by means of stencil printing or resist coating.

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 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
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that it defines a receptacle. In particular, such a 12
receptacle may receive fluids, optical elenents,

m croel ectroni ¢ conponents, active or passive

el ectronic elenments or el se piezoelectric conponents.
5 Moreover, the patterned supp@rt may advant ageously
have a nechanical fit, thereby enabling, inter alia,
an accurately defined position of an elenent fitted
therein, such as of ,a waveguide, far instance. 10 For

EPeRPFRCL A PPRY cEEFBHES of conpondhiiddsecoPERRG 1t 6 1l@ments.,

hf&ﬁ@élQEtrBQMEVéémp$HQHEéOnéét§§éU§£U§§§sﬂﬁ¥ B€ectronic
situated not only on that side of the conponent which

ahemenes gensbeetpthnotbgreul ¢ ycanponentad/ or enmitting

devi ce. Rather, the conponent may have such

structures on the opposite side 15 as well. The

Boppovér pnthaepaevecnadustippoet enent admynt&geously have a
particular,  have a plurality, of layers, in which case
SarRenigal sEihy CAPSEPBCSEORbEEBd HICEF] Rbignan accurately

ABE ehé @l SosThEohay el 8nMBYehBneOr 883 CRREXBANE Blich as of a
| east one structure which is functional for the

weveanidechfhoroghebdngeacti ve and/ or enitting device.
What may be involved in this case, in particular, are
respectively different functional structures which are
Eorbspedi fi ¢t happtiaavibas by ﬁBﬂpSneﬁtBh&cseﬂHEngetofthe
| ayers, 25 Thus, for _optoel ectronic coggonents

é&%ﬁ%Féonra§%W§Veﬁh|EHHHB%@na PASEaGE ART Hev ke §ictuated not

geénngﬁagesgggbbfeghgﬁEBmpBﬁ¥ﬁESwH@bﬁhhgévghEenses
a conmponent is then distinguished by a conpl ex,

aehsoreteﬂbn@lgguceéﬂyaaﬂamgenend/omhemhttsngldeedce Rather,
A 93,5801 80Y SLLSBLY 80 -LIE, B0qSBl ERUNERG: e siae
bel a1 usi ng preferred enbodi ments and with reference

to the accompanyi ng

The support on the semiconductor element may, in particular,
have a plurality of layers, in which case said layers may
also be composed of different materials. The layers 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
combined with one another by meang of the sequence of layers.
Thus, for optoelectronic components, 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, multi-element optical arrangement

which is placed with high accuracy directly on the

gemiconductor element.

The invention is explained in more detail below using

preferred embodiments and with reference to the accompanying
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13 drawi ngs. In this case, identical reference synbols

refer to i
Figure 1A

dentical or simlar parts. In the figures: 5
shows a cross section through an enbodi nent

of the invention wth a support patterned as a
passage, Figure 1B shows a vargant of the enbodi nent
shown in Figure 10 1A, Figure 2 shows a cross section
t hrough an enbodi nent of the invention with a support

atterned

as a nechanical fit for spherical |enses,

PHMIB. shHbvigh &8 F%: section LARBL4R2ANTEABEENAENEYMDOLS
' ' i £ by tt d
]?%%if]eco ]j’[%él??llfeé%i %%fﬁ%fmg _patterned as a

ani ca

or optica , Figure 4 shows a

cross section through an enbodi ment of the invention
ﬁ%ﬂﬂa%.%%gfort_patterned as a nmechanical fit for a

v i de; EﬁFFﬁgure 5 shows a cross section through
an enbodi rent of the invention with a transparent

patterned

support with a lens, Figure 6 shows a cross

section through a nodification of the enbodinent of

Bil@rd rl\?&_esmoiwgnai ELakst rsdbetbnl RnELQH @nd emBRiiWeh & P¥HeSMavention
| ens, Figure 7 shows a cross section through an
i ¢

enbodi nent
Padgues NERl

w

HEPPPTY BRAT TSR W T°h? PARIFET - | ayer ed
suppord varidnta dEnshe FergowdiBeshoskowencinsBigure

section through a nodification of the 30 enbodi nent

of the in

tion illustrated in Figure 7 wth a prism

ﬂ?f{if{\%e P2 gusieoWs Sho¥Bo s f s besn epesiiglenin WediBodiment of the
nmu

tilayer

Figure 3

Figure 4

Figure 5

Figure 6

Figure 7

Figure 8

Figure 9

invention with a support patterned as a mechanical
fit for spherical lenses,

shows a cross section through an embodiment of the
invention with a support patterned as a mechanical
fit for optical lenses,

shows a cross section through an embodiment of the
invention with a support patterned as a mechanical
fit for a waveguide,

shows a crogs section through an embodiment of the
invention with a transparent patterned support with
a lens,

shows a cross section through a modification of the
embodiment of the invention illustrated in Figure 5
with a prism lens,

shows a crogsg section through an embodiment of the
invention with a multi-layered patterned support
with a lens,

shows a cross section through a modification of the
embodiment of the invention illustrated in Figure 7
with a prism lens,

shows a further embodiment with a multilayer

patterned support,
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patterned support, 14 Figure 10 shows an enbodi nent
with functional structures on opposite sides of the
el ectroni c conmponent, Figure 11 shows an enbodi nent
with cavities on opposite sides of the sem conductor
el ement, and 5 Figure 12 showgsa cross section through
a stack conprising wafer and patterned support which
is assenbled in the wafer conposite. Figure 1A
illustrates a cross sectjon througg a first

n

10
BB et OBtV AR | SEROSHIE G onBoREnt UHEE oPHATg SEFUCKETES on

i nvention, o¥bb et d Sg s apatege | &N ddSr&Rté T EbapOiertt,
The el ectronic conponent 1 conprises a sem conductor
Rleymestlbrsheive 3n hendbedimenersorh t @@hinbl ©gi eal pyposite sides

i ch i o 1o criee Th R0 8 dnafeldh e R ot o

Fhgusensdrsheedngd| ogb€al sycttdn vehpdaglora etacki gmprising
device 7 may_be, Q% mag of exanple, a photoelectric ,
| ayer for ¥heerithgPelteerredafiRPYhal € ol dpepeambled in

signals Ofp¥iGLryErSémplRitds top side 5, the
sem conduct or el enent 3p Is Joined together with the

undersi de 13 of a patterned 20 support 9. The
Lo 3 '
GROUSF | LRr, DELERDL COTROneiLe 25000, 001 LEEn 8 PRRLE

a connec

shibodimehbed fesn &heserpat ¢ sconmpenpat t &caeddsngpoot tBe
has a passage,opening 17 as a_ 25 structure 11 which
FRVERMEPR 0Nkl Fior 1§ ndeSLARdF eE et PnbF BRREI F§TUCPY v The

Qf?é@foﬁﬂétééﬂgoggﬂﬁcf dompRl Ses PASSAHE-ORENEPSr element or
defines a cavity 18 together wth the covering 19 -

appl 3 ehaving he sepporttechnahdgidellippast tieesandforhemitting
ﬁenlconﬂuctor e%enegt Sdec%ven a $U£t3P|§ gho&chOLSSQhe to
A %%n e%?i%g 5§§ .i%, thé %%b? y 98"¢ah be P
bedaaehécel hyrepal t The opefsbr otethro ot i O4DT/ NgeL1i8@ and/or
that, by way. of

emitting degice 7 may be, by way of example, a photoelectric
layer for converting electrical signals into optical signals
or vice versa. On its top side 5, the semiconductor element 3
is joined together with the underside 13 of a patterned
support 9. The connection between component 3 and patterned

support 9 is imparted by means of a connecting layer 15

gituated between these parts.

The patterned support 9 has a passage opening 17 as a
structure 11 which is functional for the
sensor-technologically active and/or emitting device 7. 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 choice of
the connecting layer 15, the cavity 18 can be hermetically
partitioned from the surroundings, so that, by way of
example, no moisture can penetrate. Such a connection between

component 3 and support 9 may be achieved, inter alia, by
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exanpl e, no noisture can penetrate. Such a connection
bet ween conponent 3 and support 9 may be achi eved,
inter alia, by 15 anodic bonding. In the case of an
opt oel ectroni c conponent, what is achieved by virtue
of the cavity 18 is that the pbotoelectric layer 7 5
of said conponent is surrounded by a nedium having a

| ow refractive index. Equally, the cavity 18 formed by
means of the functional structure 11 may serve as a
FRRLIT RIE¥F-a fluid, for instance in order to be
able to performchem cal analyses of the fluid phase
using a specially adapted 10 sensor-technol ogically
Hettihe cam# o?f emi t eBree HeGt kenic | gompenetipr nwlpdt ais achieved

l?c'}gn\;ﬁ? y&g tlﬁg‘éjcga'\?l&zviéy}&%l?%é/ éjlec'opﬁc?{gglgétélc layer 7

sona
csi'erﬁaxtdtmhpsmhagtt cﬁélyum:bm:v@ecanldjcm mﬁimmn@axlﬁng a low

device 7 | so be evice for generat

e e Dt Y o § e AT F R Lo tagR by means of
PRE T AYRVE o4 1 é%fﬁ@@@ﬂ@dllFﬁﬁ*ﬁ@%f@%easS&CPe@eﬁﬁabié for a
may al so serve for inproving t 20 radi o frequency

Propdr ties bistaecpatikagedexorpdremble ntcpamrﬁgrrarchemlcal

r e | Yy hav L RQ

SRS S ORSEhaRY SR PRl " G PRELY oL
serys of - ﬁa@hmbkogi@@lbﬁvééwlﬁayaﬁ@fothemlbut@@séebEce 7 in the
vacua or fllied with gas. The cavity nmay al so be

P¥T m?t?@%?%% OWFk - material for the same purpose.
A low dielectric constant of the cavity medi um hel ps
to reduce parasitic capacitances of the sem conductor
&w&pomecmvimml& hayY ezl aP sserey af sd YePeRarPy. bByuwer of

ri r p lar.. ..
BRREET ERerEE e bR PP St ST it Dot Bbh B Bhiceing
d@ﬁi@@nﬂUﬁ&praB@ﬁpﬁ@eﬂtd@ﬁﬁé@rféhegéﬁ@ﬂstlﬁ@6630for detecting
electromagnetic radio frequency waves microwaves or

ultrasound.

Furthermore, such a cavity may also serve for improving the
radio frequency properties of the packaged component. In
particular, for this purpose, the cavity may have a medium
having a dielectric constant of equal to 1 or almost 1. By
way of example, the cavity may for this purpose be evacuated
or filled with gas. The cavity may also be filled with a
low-k material for the same purpose. A low dielectric
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 in the region of the direct
surroundings of the semiconductor component and/or the leads

thereof.

The electronic component 1 may additionally be produced in
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The el ectronic conponent 1 nmay additionally be
produced in 16 such a way that the contacts for the
connection of the conponent are |ocated on the
underside 10 thereof. For this purpose, it is
possi bl e to produce plated-thrgugh holes 4 through
the substrate of the sem conductor elenent. Said s
pl at ed-t hrough hol es may be produced for exanple by
inserting passages into the substrate, which are
Sl ey ey | §hat | Flagl CRERCES condaEt PP FRABECALON of the

é%%é%%éﬁ% Qﬁédfﬁé?ﬁéa gﬁ Qlﬁﬁgergﬂdéhfo thereof. For this

rough es for the connection to a circuit
p@apdse101@|gurpoééhbhemsoapvadu@ﬂtpbateﬁetbngb@hnhﬂies 4

of the invention i n. Fi

?%r%?%ﬁun% tﬁ%b%FE%%?oﬂ% Qﬁ%oﬁp%ﬁgﬁgg&g eingﬁgeu§%1d
ﬁf%tédP@ﬁ%@u@ﬁdh§yéﬁoméy9béSpfb&ﬁ@bdefaﬁpék&dple by 1nsert1ng
wafer with a sem conductor element and is the a&

Passagns siibsaqhbft PYPSERaFar eYn1gh pake aguPEpEHFR yi5illed

9§§hgﬁegoﬁ??épﬁggeﬂhegggagt°§o§ﬁ@9§ﬂ§ Behgkng hB?ebberplled

e pa support. In the state joined
bngehaeplateh- theoughfholeshéOpaSbageODp9ﬂthgndéplﬁe§erUlt
a caélty together with the covering 19 of the support
§°2%4i d cavity surrounding the 20 surface of the
sensor-technol ogically active or emtting device.
Prior to the wafer being joi-ned together with_t
Eippset 1B, sbpwecal veraasht of 1&hesswﬁoéémeﬂ6r°éx§ﬁﬁlénventlon

E?T?Sﬁrae%d?%g3g§gu%%r%Apl%ﬁegrgb%egblﬁreah%etﬂ%e electronic

surtace o sensor-technol ogically active or
eampbnagtdevbhewnBynwﬁygute25Bexawpbetereﬁ§e§uwwprﬁe9 is

roduced for I,S._purpos ns refl
Eﬁk?Wé58e9PE%l?d thug, v §$F§ngﬁg JEFWFES 8§5therl%went and
Phacess cel-he scaviehy slidsahseneny espartiiese aophistalge opening
el ements, so that the sensor-technol ogically active

87 emFionag Gevithe PeARGONRECSFE] GAETEPENBNPS W drgerted in
the patterned support. In the state joined together with the

wafer, the passage opening defines a cavity together with the
covering 19 of the support 9, said cavity surrounding the
surface of the sensor-technologically active or emitting
device. Prior to the wafer being joined together with the
support 9, optical elements 14, such as, for example, lenses
or prisms, were placed directly onto the surface of the
sensor-technologically active or emitting device. By way of
example, lenses may be produced for this purpose by means of
polymer reflow on the device 7. Thus, after the
joining-together process, the cavity 18 also encloses these
optical elements, so that the sensor-technologically active
or emitting device 7 and the optical elements 14 are

hermetically sealed and protected from damage.

Figure 2 shows a cross section through a further embodiment.

Here, the functional structure 11 of the patterned support 9
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30 hernetically sealed and protected from damage.
Figure 2 shows a cross section through a further

enbodi ment. Here, the functional structure 11 of the
patterned support 9 17 defines a nechanical fit 21 for
an optical elenent. In this gase, the structure 11 is
preferably enbodied in the formof a trench extendi ng
along a direction perpendicular to the paper plane.
The di nensions of the trench are suitable, 5 _for

Jelcaies my TRAhYH Shhefiteatl | enséSr2an BRELIGRLWAILERENS -
Shanedde { Nend | Glrgordie ePhes | aledonoes iodbed i(z?dthe

w th the patterned support 9 after filllng
fozmsplara it reneth ek vend 110y Faﬂgm@ 3 @imcstaorﬁ umhmndlcular to

|nvZD‘EH’%EPtpfa(né heﬂgg?%%eeg% er ned]'gq:r d g’félg A s HigS gSuitable

i onh e patt suppor

famcte osmadirsd ripwlited® ddheéridde fTaideof2m, mmmha@fcahich is
fit 21. The formof the fit 21 is matched in '
SRR 221 5hG | 19V - FHRRi PSS FRFEDIMANR Bptfixed with

110 £3 e 83 | SRSHEBY Peadded NSerl At 'ﬁitﬁhti‘etféﬁslgé-rent

after the production of the conponent wth

alipporee. In this case, the exact seating of the | ens
is ensured by the accurate orientation of the
patterned support 9 which has already been joined

Fhgetdes shbwd 4 htuseee ontbcd Diieet edENthS dompdigent 1
waf er _conposite. 20 Figure 4 shows an enbodi nent in
IEFVA LR @%p%%@tl@v%%gl%nf|%n @h}%%r%¢%gP%B?erned support 3

BES €4 VE e @1 PPSEL OO e 81 WYL oL Ller gpn O]_Af$etﬁe(t:1|?§n1cal fit
wavegui de 25 has been i ntroduced 1nto the fi ,

Z2hn Dee ffooe cvﬁ th@ ﬁvnpz)hem ma hyhed ahg @ctmanately flttlng
means. of - t i on

esi ve_25 g E uc
ool e L6 nEo PR R FBroP T Her ol P50 ThG Lems may e
tosmecs@diiterene thit the dfte?ltig@npbeduPosohi opethe
above the sem conductor elenent 3 so accurately ,
component with the support. In this case, the éxact seating
of the lens is ensured by the accurate orientation of the
patterned support 9 which has already been joined together

with the semiconductor element 3 in the wafer composite.

Figure 4 shows an embodiment in which the support 9 has a fit
21 serving for receiving and positioning a waveguide 25.
After the waveguide 25 has been introduced into the fit 21,
it can be fixed to the component 1 by means of an adhesive

bond 29.

By means of the production according to the invention, the
support 9 and, connected therewith, the fit 21 can be
positioned above the semiconductor element 3 so accurately
that the gsensor or photo emitter layer 7 can be 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
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30 that the sensor
kept correspondi ng
wavegui de core 27
accurately with res
emtter layer 7 by
way, it is also pos
di mensi ons of the c

or photo emtter layer 7 can be

ly small, since the |ight-guiding
is oriented correspondi ngly

pect to the sensor or photo

means of the fit 21. In 18 this

si ble, accordingly, to reduce the
onponent or else to couple a

ides to an optoel ectroni c conponent

plurality of wavegu
9@%?\¥Pysnﬁﬁll%p%§ Orequi renent PO§SERLgy| afReTdingly, to

PLoeE Qe eXBRPAESond &F ANSPAESASInOht LHE ePELTEENEGuple a
support was not absolutely necessary. The latter my

pherafbre b wroeetdes riotn sendporelletbronhe erduponeént with a
$ﬁ§ﬁ€b§%agy ¥@'u9£e éﬁ@ple, the support may al so have
% '

ane naterr a
a result of which

t enper at.ure-sensi.ti
Hheh ha| CR RS EiH g R TR 6t <2 HERRRRRYSRCY {

as ' the sem conductor el ement, as
t he conponent becones | ess

ve overall on account of the sane
g the

patterned SUPPOrt WadeNofl 88sbisediy hawesbsippt i Ppal 1atter

structures in the f

ormof optical elenents which are

neunspe¥ehere oot eredepedt fvemt ypplepnduatari satesieh, for
@Qa@ﬂ?ggbﬁfﬂ%a's f'é%§@£?£EthQ Eﬂgﬁ%Pt5mag”ai$bshave the

O
cCase, e Support

cohprises ranspar en

sahermat e r Sat haast g assmi fondexaopl €lehent hi ss a result of

enpodi nent, the fun

YRHeh 31he P EReTS G

ctional tructure 11 conprises a
sg?ﬁﬂ@ﬁst e?ﬁetemperature—sen81t1ve

S8EEL1 1 188 AOLOGHhEabE YL RET bYRe 2P Pha Bk bAAS  88VI CE 7

and pan concentr at
¢oefificights25 i np

e light emtted by the device 7 or
ngi ng on the conponent 1 on the

device 7. Besides materials transparent to visible

light, such as gla

ss, the material of the support nay

RbBevepNpPthéepatesraeddacppogt Nat ey ahdgosiuched§ have

GaAl As, which are

functional structures in the form of optical elements which

are transparent to the respective type of radiation.

Such an embodiment

the support 9 compr
glass, for example.
structure 11 compri

sensor-technologica

is illustrated in Figure 5. In this case,
ises a transparent material, such as

In this embodiment, the functional
seg a lens 31, which is assigned to the

lly active and/or emitting device 7 and

can concentrate light emitted by the device 7 or focus light

impinging on the component 1 on the device 7.

Besides materials t
glass, the material
gsemiconducting mate

transmissive to inf

Figure 6 illustrate

shown in Figure 5.

ransparent to visible light, such as
of the support may also comprise
rials, such as GaAlAgs, which are

rared light.

g a variant with respect to the embodiment

The functional structure 11 of the
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30 transm ssive to infrared light. Figure 6
illustrates a variant with respect to the enbodi nent
shown in Figure 5. The functional structure 11 of the
19 patterned support conprises a prismlens 31 in the
variant shown in Figure 6. Asgsin the preceding
exenpl ary enbodi nents, the patterned 5 support 9 may
have not only a single layer. Rather, nultilayer
patterned supports are al so possible, _the jginin ,
E%Eﬁﬁ?%ﬁdoﬁuﬁm@ﬁ%u%%%9¥lﬁﬁ%hgthEr&éWeFeBﬁ i ¢R gﬁ@ variant
&h&yd ofn Fheguseng conductor element is situated being
effected inthe wafer conposite. The nultilayer
support 9 nmay thus have, in 10 each of its layers, a

ruct ' s f j I
et e R T
Fupixatpd esapf haue hnetbodl yeat siagkre shayweri nR&Ehares 7
and 8. Here, the patterned support.9 conprises t o
Pl 24T dhc $27 160 CEPRRCE 68 1S oRLSArBPRBIDIFa G Joining
f gL 8L - CORNERL T BGphSYEr wibh thd PRELrVahi AALEN the die for
[ ayer 92 conprises a transparent material, such as,
toe semiconducgbuselemept assjelibpated being effected in the

) g FELSE . _ .
WPFEE SO mROBNRE, SRR B o2 ErB88r t BchnEnthys hage. in
dheh| agett 921 apeves assarspacee whitheibefisnettibnal for the

respect to the sensor-technologi.cally active and/or
BRI EOF NGCQRUPERITCALAK A LHEt FORAPT sPPUEEhPE, dgVice 7.

passage 17 is inserted into the Ilayer 91 and enabl es
the light concentrated by the lens 31 to 25 pass from
Endmpbes hef sensbr enbefnoeogecareyshevnvenagRdgsres 7 and 8.

mitti devi {, T L agt 0_J j gu
B Fe or Se  BRFFRE od, P IRPBERoan ST EsLE  Ehg LRvErg, of ana 92
pohagrteAstbsoteednbohteadiaf aafaopoex c3fnkensng layer 15.
structure as in Figure_7. ,
In both variantsg, the layer 92 comprises a transparent
material, such as, for instance, glass or plastic or
infrared-transmissive GaAlAs, and has functional sgtructures

11 in the form of 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 17 is inserted into the
layer 91 and enables the light concentrated by the lens 31 to
pass from and to the sensor-technologically active and/or

emitting device 7.

The variant shown in Figure 8 differs from the variant shown
in Figure 7 in that a prism lens is used instead of a convex

lens structure as in Figure 7.

The spacer of the embodiments shown with reference to Figures

7 and 8 permits a lower focal length for focusing and thereby



10

15

20

25

30

The spacer of the enbodi nents shown with reference to
Figures 7 and 8 permts a |ower focal |length for
focusing and thereby 20 reduces for exanple the imge
errors in the plane of the sensor-technologically

active and/or emtting devicegsg. Figure 9 shows yet

anot her enbodi nent with a nultilayer 5 patterned

support. The support 9 of this exenplary enbodi ment

conpri ses four ers 91, 92, 93 and 94. Ip this ca

¥HEICE Ry @ﬁ?%ﬁiég%h%r%m?%ﬁne8r59r§ iPatbe Phage of the

é@ﬂ§5¥—@%éﬂﬂéﬁogiéﬁi?yeéc@ﬁv@faﬂ@ﬁoﬁﬂaﬁﬁ% Sdevice 7.

described with Teference to Figures 7 and Si t uat ed
between these two layers is a layer io haV|ng a lens

3 Ao LS Sl BB 108 L1 e

ﬁ&ttérﬁ@ﬂSsmpﬁérbleTEetQ@ppéft 9|@ﬁttbignak6mpbaﬁh embodiment
energg% g$g1the wavegui de_ core_ 27 be focused ont o

Vechmorb: Sl | 3% act? VARl or LanFRLPngRse:
deyd£e 91 04nd 053 19ré i gbimed 44 ed Hyatdbe devi C@aﬁné_’?hggml lar

concentr at ed Ere0|sely on the wavegui de core 27
taybkrveegtenee et embedimenonalieserikedrestbf reference to

#ng%%QU§|a$ YET S L& 98& QEW%QHr eéwé'%%ggréols a layer

exenp ary enbo FREnT

h@vt@@banBQnsmmiha@nﬁuﬂﬁoihmalastﬂ&stmf@ tependyeg 94 has a
the intended application. In particular through_the
fse oF FR¥ o i WRECIRIER 25r eWa*a]ap%eﬂO%tB%ta%tﬂérthhs type,

Iﬁ ud NSotbermal « EXRansEon l?@ﬁéféﬁéﬁgis whitB emerge
us al so possible to produce conplex and 25 precise

ﬁp@mc@heawa??@@n@ﬁtsor©r2%pt@eb@cf®©u$@dc@ﬂb@néhes
h%g%g tecﬁ féérgéff agcﬁgygd%ﬂﬁé ¥IQT£€#?HﬂaaQVice 7 or for

enT conduct of e
Bighﬁt@mfﬁtﬁﬁlbﬁ ehe déubeéi onad bercdheentrated precisely on
sensor-technol ogically active and/or 30 emtting

BlaGi ¥_RVERARLD? dFAEPY27t he side opposite to that side
of the sem conductor el enment which has the

The layer sequence or the functional structures of the
individual layers are not, of course, restricted to the
exemplary embodiments shown. Rather, these may be combined
with one another as desired depending on the intended
application. In particular through the use of materials which
are adapted to one another in terms of the thermal expansion
coefficient, it is thus also possible to produce complex and

precise optical arrangements for optoelectronic components.

Figure 10 illustrates an embodiment in which, in addition,
the semiconductor element itself has structures which are
functional for the sensor-technologically active and/or
emitting device. Accordingly, the side opposite to that side
of the semiconductor element which has the
sensor-technologically active and/or emitting device 7

likewise has functional structures.
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sensor-technol ogically active and/or emtting device 7
i kewi se has functional structures. 21 In this

exenpl ary enbodi nent, the multilayer patterned

support 9 is simlar to the enbodi nent shown with
reference to Figure 7. In addihtion, the sem conductor
el ement 3 has, as 5 a functional structure, a fit for
a wavegui de which is fed to the conponent 1 fromthe
underside 10. In addition, the electronic conponent
conprises a chip stack conprising the sem conductor

B SR Skdthpd Tat eSS Dhet €L hivpd Q%P@iié{yef‘ ad¥€erned
and/ or en1tt|ng device 7 and a further chip , onto

SRRt tie ghhblaprte hthe eeneediienbrskdwneni tly, reference
%Délgﬁlﬁcjuré“z tfrg §é‘c§"9ti”oal¥ aatshé h§er110| RIS Peéf %@U? has, as

ppor T acent KEWise
& NF ke VoY sxmmmtmf@ aTT&tfﬁwffEHw&WE@@ﬂ@@thBch ig fed to
| i kew se has a f|t 21 which_gui des _the_ wave ulde

Y TIRIFLIE thet ¥R t oS P ees tdhnkLt et b3dd st h%%nsthe
Of e & e SE MR b2 it %%f%e@xér@ﬂlfp &Mecé{%pﬁbgy\ﬁg the

a further enbodi nent of the electronic conponent,
wmprh@scmuﬂ@gems %nWbipfp)otc,h@ eSengReE-bechnelogically

5‘@@1&?”&%@8{ &Jnf eJI‘Sf‘e ?Vérk{l 3 f@%t}?&r“éﬁ?pfﬁ’ﬁ onto

exanpl e as cav or applications 1n radi
wh Beju ety ¢RQMnobngyhe ddrei carvdlh ¢ esr as kethentredl, bystpbaced In
tern

l1s of the assa enlngs 17 of the p
& garte 91, 5 cEBE i Phals Souritnh vt En hike hdBoaxs, the
ﬁﬂEbéﬁEhEQﬁ&fciiwéwfgéeﬁén&ﬁfeJ@@d EQV€ﬁénﬁaPértE§mpos1te
patterned base 331 is produced with a further 25 base

B2, fumthl@rtmm@@t ned Lilppeise cham ahfst edbodhbehtguides
[ e h covering 1 nner S|n1l [
%i% @ Slé%vﬁé ﬁd Co. Y%lgh gh lgtggr#%g%r i%p gted by

onéent's S oWn~ W ref érence

iEand nopaaml@dm@mwﬁeﬁomttwaymrsema@ple are used,
the overall 30 construction of the parts joined
together in the wafer conposite may reach a thickness

Wy Ghe NP1 | 9RGRE LeflitNer embodiment of the electronic
component, which has cavities 18 on opposite sides of the
semiconductor element 3. The cavities may be used 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 support 9, or respectively of the
patterned base 331, and the respective coverings. The
covering of the 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.

In particular when multilayer supports are used, the overall
construction of the parts joined together in the wafer
composite may reach a thickness which no longer readily
permits conventional dicing. Figure 12 shows a cross section

through a detail from such a construction in the wafer
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permts conventional dicing. Figure 12 shows a cross
section through a detail from such a construction in

the wafer 22 conposite prior to dicing. The wafer 35,

whi ch has the dies for the sem conductor elenents 3

with the sensor-technol ogicalj,y active and/ or

emtting device 7, has further wafers 36, 37, 38, 39
joined together with it, which 5 formthe patterned
support 9. Said support conprises spacers_Wwth
PRIERATEE ® pRFi PGSt 7AAENG - waf er ThEvWAGeE P&fr #étiche has the
GLLYCEYEecid é?TEPSnéﬁﬁﬂ&PfeiQ&SHEQt?dw£€ﬂs€ﬁe31 Thi s
construction ords e advantage over a solid
seaaspatenhnokugpoallha&cngvenae@{aredmLEhses dhutca 7, has

tively_thin io anspar waf 8 b d,
ESrohnE WreTR orbact Toe B pondr 1S THED, BEeSegemaE i, micn
s6Pmr ehe thﬁefﬁé@tBM?erthBCkSaﬁﬁrQﬁppbetcﬁﬁmPMSBBg spacers

the wafers 35 to 38, 1t _is advantageous 15 if the
watBreangsee apenénge in padta @@EﬁFaPFﬁbnﬁoPnF§fEBCtlve

EP?ué@Q?éaii”gnpg§Qtfoﬁﬁeofoﬂﬂeéﬁng e ogher Tiia
I ndi vi dual we in order to e ers to
banetthet1nnca§§ar§ssthb|thyntegepavkagan90¢ndjbtﬁhﬁgarent

EOHROET L BV S phBE ARG ABRCBE 50°Eofaf aBHITRIY Thin

si-BhkparBAREHa Y rWeE- @Bﬁnbéahs@ﬂ doy- ehenkaak refehicRgve
or by sawing. As an alternative to the patterning of

Bep8Fating points in the wafers before the

j oi ni ng-together process, the latter 25 may also first

be joined together with their base and then be

pat bedeedtoNbeeebée, toheepadeteothjiei mehgtivgdvhehighd
atterni ng so alternate for _the Lndividua

BB EE R cPRbr 3 Ber EhEARRER Timg SbiCesadt End & gAvantageous

@EaeabewbtekaehawaQI&tdmébskayar§abavesép&&ateng points 40.
mat eri al s and/ or 30 thicknesses. Thus, by way o

@hgnﬁpgarﬁﬁéng|p@ﬂnpgyéﬁeopopﬁ@cted to one another via
individual webs 41 in order to enable the wafers to have the

necessary stability for packaging or joining together of the
wafers 35 to 38 in the wafer composite. Said webs can then be
separated in a simple manner by wet-chemical or dry-chemical

etching or by sawing.

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 alternate for the individual layers of
the support, 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,
having the dies, and the patterning may then be performed,

whereupon afterward, as further layer of the support, for
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support may be joined together with the sem conduct or
waf er, having the dies, and the patterning may then
be perforned, whereupon afterward, as further |ayer
of the support, for 23 instance, a prepatterned |ayer
Is joined together with the KLirst |ayer. The sequence
may, of course, be nodified in any desired manner and
be applied to as many |ayers as desired. 5 After the
singulation or the separation fromthe wafer, the ,
bigteanes 1 $ mRELRHGFEER S equent | y2BBTpaSsi aned, tpgether with
ronsi.at Thi Y. ; :
A e e Rt e S Ry ety gy @i fied in
agpodigimed rddnvepanddposanpd bigd sputaernagy Weos as
(EVD cqiting. Finally, the wafer stack may be subjected
T5Urtace treatnent in the wafer conposite. By way
of exanple, the optical properties of the | enses 31
may be inproved by neans 15 of an antirefl ection
AT righors gy ration | . tdrevrarat igmt fseratip wrier, the
i [ I s | i j t 04
i R e i e A T
aroducethte i NTleis ahay, bé nden&nben emamele byy meaass opf
CVD ar. PVD net hods. 20 _The functional str [ 1 .
THEE SR B CRROR N TERIgRT 6 DUk “E8 ekt fat fafbosition,
COPPF | SéPPs BPian | aypef céensgs SUD sByPw SGoabengppl i ed
to the wafer stack after the latter has been
produced. In this case, either individual |enses, as
0 ol . Enst I n.Eigur - be.a '
PRELE oot b8 BPEP oy Y B r R g e e
preducedt ofnt tike svatky €ompoekaapl By asapob§nerampl Eowthe
| enses, 24 List.of F?feﬁenfe SX
lies or the

optical propert ens gbgisﬁa% be improved by means

of an antireflection coating or an IR coating. Moreover,
antiscratch or anticorrosion layers may be applied in order
to increase the durability. These coatings can be produced,

inter alia, in a known manner by means of CVD or PVD methods.

The functional structure 11 of the wafer as shown in Figure
12, said structure comprising an array of lenses 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 instance in Figure 3, may be applied instead of the
wafer 38, or said lenses may be produced on the stack, for

example as polymer reflow lenses.
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El ectroni c conponent 3 Sem conductor elenent, die 54
Pl at ed-t hrough hole 5 Top side of the sem conductor

el enent 6 Sol dering bead 7Sensor-technol ogically
active and/or emtting device 109Patterned support

91, 92,93, 94 Layers of the patte@rned support
10Undersi de of the sem conductor el enent Functiona
structure 11 1513Undersi de of the patterned support
140ptical el enment 15Connecting | ayer 17Passage opening
LE¥a et ROReRRsRr P24 echani cal fit 23, 31lenses
25Wavegui de 27Wavegui de core 2529Adhesi ve 33, 331, 7332
Sem conduct or base 35, 36, 37, 38 Wafer 40Separati ng

boi nt Electronic component

3 Semiconductor element, die

4 Plated-through hole

5 Top side of the semiconductor element

6 Soldering bead

7 Sensor-technologically active

and/or emitting device

9 Patterned support

91,92,93,94 Layers of the patterned support

10 Underside of the semiconductor
element

11 Functional structure

13 Undergide of the patterned support

14 Optical element

15 Connecting layer

17 Passage opening

18 Cavity

19 Covering

21 Mechanical fit

23,31 Lenses

25 Waveguide

27 Waveguide core

29 Adhesive

33,331,7332 Semiconductor base

35,36,37,38 Wafer

40 Separating point
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30 25 Cainms 1. A nethod for producing an el ectronic
conponent (1) conprising at |east one sem conduct or
el enent (3) having at 5 | east one

sensor-technol ogically active and/or emtting device
(7) on at |least one side (5), sghe nethod conpri si ng
the followi ng steps: - provision of at |east one die
on a wafer (35), - production of at |east one

atterned support (9) having 10 at |east one
é@i&ﬁiure (11) which is functional for the

sensor-technologically active and/or emtting device
(7), joining together of the wafer (35) with the at
1eastA on@th@ctrpt’)@r tp¥educing tdamtelditrane ofmporente(l)

5 i ch has sensor -techn al Li .
P OTSE 117 nh dy OB (A SR BBt Tl dnie, %) ggaving =
bepst adm@m@ﬁséhetmtenoﬂogﬂ&wlmtm«aé &h&) dBdembtting
claim1, wherein the step £ duction of

AL Nkt éﬁbﬁﬁﬂl%@ﬁtGBW%rt%% Pl stRp Bfthog comprising

PROOHCTT Qi & opktilayer patterned support. 3. The
nethod as clainmed in claim2, the step of production

of a:mm¢Yi$hg@rO©a¢telﬂ@@tsqmgoﬂiec@mpai@aﬁ@rthe5ttep
roqictlon of - at gast one structure kch

f
PunctrBRdic b2 cre o SERehrOa htEreneal fypaithyfe) Shaving

andl edisendié | sgrdevice ({7) whieachs| syect{Sdal 9EQr 98he
94) of the multilayer patterned ?up port (9). 4.
PRRPROE" %ec%r%&ﬂeacr%lxrerﬁ+@e ofn&/ Othemgt%bn%fdegece (7).,

1 oining Pﬁ?t@8§e9ﬁefh§fm@ﬁ§rw£§§f WEN fhenathteadt 1east one
suppor

one conprising the step of successive
sappdny 09) t heol blpat stiigl, sd@e o8, tlgad)die (he wateh has the

éggéo%§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 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, the step of production
of a multilayer patterned support comprising the step of
production of at least one structure (11) which is functional
for the sensor-technologically active and/or emitting device
(7) in each layer (91, 92, 93, 94) of the multilayer
patterned support (9).

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).
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5. The nethod as clained in one of clains 1 to 4, the
step of production of a patterned support conprising
the step of patterning of the support which has been
joined together wth the wafer (35). 5 6. The nethod
as clainmed in one of clains 1560 5, the step of
production of a patterned support conprising the step
of prefabrication of structures (11) of the support
%9). Zo 7. The_nmethod as clained in gne_of clains 1 to

t IS RPFDA 37 RIS Ut aCpSt Per AeR1¥EpporP (o) Ehe
SUPrd sinedbie: 88ehor of pddhogiaphicomstt ebsh i@inﬁh@le step

support.” 8. The nethod as clained in one of clains

oh mattdnneprf 1thefsyRpert nvivgcl drps i keéey iptned epogether
f ernj b ans of dry etching and/or

@%ﬁﬁgﬁéﬂﬂﬁgﬁg%tg%$ﬁg and/ or nmechani cal grinding

and/ or nmechani cal |apping. 9. The nethod as clainmed in

one of clai to 8 the step 20 of patternin

Conpriig H@eﬁ%&si‘%pcjo?”ﬁ%‘?tje?n?%% ‘B€ ‘ﬁﬁaah‘gs of t?/gpls.sr the step
SenOsbdi O NS OT 2 SPAE ESFhEY SRS OF: QbnSsPBEL Y eRd/ Bfep of
PVD coating and/or plating and/'or by neans of Stenci
préfabnicapion esf sttreatinegs 251 100L Thie newpparhs (9) -
claimed in one of clains 1 to 9, the step of

production of a patterned support conprising the step

pf  priodusd ilond ods acsphaed, inhnoparsf celatmfor ad Eeashe step
one optical elepent (23, 25, 31). 30 11. The net hod aﬁ

oF B FRHIF Hl GReCbf 2 PAF WETREE oS CT he (8} epomBF181ing the step

@foﬁy€E%§¥b§%i@- 2t t eFREHy SYPPORE §@BPELEINg the step
of production of a receptacle (17), in particular for
fluids, optical elenents, piezoelectric conmponents,

icroglectronic 27 nen nd/ ' r.pass
£l coc T o Referd CEBROGNLY SR E SRS L BaTgifie seer
of phat&Bning ocddpribengt €pe step of patterning by means of
dry etching and/or wet-chemical etching and/or 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
vapor deposition and/or sputtering and/or CVD 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 claimg 1 to 9, the step
of production of a patterned support comprising the step of
production of a spacer, in particular for 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 comprising the step of
production of a receptacle (17), in particular for fluids,

optical elements, piezoelectric components, microelectronic
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of production of a patterned support conprising the
step of 5 production of at |east one cavity, in
particular of a resonator space or of a cavity which
surrounds the surface of the sensor-technol ogically
active and/or emtting device,f7) or optical elenents
arranged on the latter. 10 13. The nethod as cl ai ned
in one of claine 1 to 12, the step of production of a
patterned support conprising the step of _ production
GIMRANGTHAS tATE L E rAFehVe | QF par t PREFAVSoPL8CLYOREEopéements.
the trench preferably extending in a direction along
the surface of the support. 15 14. The nethod as
13 ai Bk imeodred ofs otlkdireed i A% eheckabps bfto 11, the step
oduct i gn. of patterned support conprising.the_ste
B PTG Tor bre & TR e 2t g Beep of
psmichmtb jamoiiaianfegt}éansftclc&hén davithe ireghwnt cahldttof a
21 eing suitable for receiving an optical el enment
‘%eze;inat?j*i,SI??F%a‘?’fi%%laarc%V%/\‘iaﬁoe‘ﬁg}%é ?‘%515‘?“11‘%?’ e surface of
tRd hadh Asr of S iRsh by L Pfa et AbdBardd fOr 1omi ¢ HEn§t @Bvice (7)
25 of production of”a patterned support conprising the
a1t eqrivicar cienenhs ciraragporn Wi chatissr opt i cal
conmponents (31). 17. The nethod as clained in claim
16, the step of production of a support which has

P! i CEhe aflosnds SDatePrisidige tde Sl&pn®f1 to 12, the step
production of lenses (31), in particular concave
AR RALTRX PR R EneF et FFURRYC | SPRREISHRg/ bre step of

ProSRL BNSESs AN Ofot NonStEPerdn Produss+00cQiar of a
gratings, in particular phase gratings, and/or of

Priwemve 2818, t fgRrRChrephotenably stxendimanen of dineasion
to y{ t he f.pro lon of a patterned
%ﬂ%ﬁ%r h%o%%?f%?%go h%@%tékgﬁﬁﬁkbroduction of at | east
one passage (17) through the support. 5
14. The method as claimed in one of claims 1 to 13, the step
of production of a patterned support comprising the step of

production of a mechanical fit (21).

15. The method as claimed in claim 14, the mechanical fit
(21) being suitable for receiving an optical element (23,

25), in particular a waveguide (25).

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).

17. The method as claimed in claim 16, the step of
production of a support which has optical components
comprising the step of production of lenses (31), in
particular concave and/or convex lenses and/or Fresnel lenses
and/or prism lenses, and/or the step of production of

gratings, in particular phase gratings, and/or of prisms.
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19. The nmethod as clainmed in one of clains 1 to 18,
the step of joining together of the wafer (35) with
the at | east one patterned support conprising the
step of joining together wth at |east one further
support acting as a spacer. 1@g20. The nethod as
clainmed in one of clains 1 to 19, the support having
a material froma group conprising seniconductor
materials, in particular silicon and/or gallium
arseni de and/ or indi um phosphi de; gl asses, in

oartied é}ﬁet]ﬁ:cﬂl@ét@lﬁrﬁ’éé ifabed we fduorjde; {@tﬁ the step
gl ass foam netal foam |owk dielectrics; sapphire,

% ma:ducdiﬂcm @%pqamatetezgu@@seummswr@mmg aﬂ:lge step of
pcxec; r?ndf pAIta c%rhe p %2&17( ggt)lrcl:la%a%g hi'élllen support.

support (9) conpr|S|ng an identical material. 22. The
nethod as claiped in one of clains 1 to 21, the

pporie dIRFRML ARFEraHIRA i 195 R Sh@HR% bnto 18, the step
&Pejfcflrﬁr%‘ttsog?escm e ke apppteddH) ‘Wﬁc@%@%t aieast one

the int aces facing one another. 23. The nethod as
RAtdiemed reuprROwf edepnEsing 12 stere af epoining otmwgher

R8P0 Bt NS S T LB LSO 9

support. 24. The nethod as clainmed in one of clains 1
to 23, the step of 10|n|ng toget her of the mafer Wi th

e &k&pm TRE tHe W PofC MBS Vet ®ohdi nghe
Qlppde: e ing 1L rﬁi‘@eﬁwoffom %2 . gdh\Gp e RO @8ng

claimed in claim?24, the step of adhesive " 5 bondlng
&ﬁmxmmmr trmamml@lwaom wmxcnslamg $heicompand/or gallium

hes: 4? th pol and/ oxy. adhesi ves
SRS ARl A TR R G e R 0 S e
qﬁﬁrﬁﬁfﬁﬂass, ca101um fluoride; metal, glass foam; metal
foam; low-k dielectrics; sapphire, in particular sapphire

glass; composite materials; ceramics and plastics.

21. The method as claimed in one of claims 1 to 20, 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 coefficients
which 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 support comprising

the step of anodic bonding of the wafer to the support.

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

step of joining together of the wafer with the support
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of joining together of the wafer to the support
conprising 10 the step of netallization of regions of
the wafer and/or of the support and the step of alloy
sol dering of the netallized regions. 27. The nethod
as clainmed in one of clains 1,60 26, the step 15 of
joining together of the wafer with the support
conprising the step of diffusion welding and/or glass
sol dering. 28. The nethod as claiped.in one of c
OTRY FA Y hteh%t%tbepo? product i ofdBEsave| Q%ﬁilBHeOf the wafer
RALLRL Naehsdpport conprising 20 the step of production
of separating points (40) in the at |east one
support. 29. The nethod as clainmed in one of clains 1
2 u aturing.th e luc :
%%as?r%gnerﬁé{l?%%t%sreeé%r?%) ﬁhﬁc BPOE ,91?' 0%1% 8}; nesive
kgdstejﬁ@sﬁ -t lee ot @g)i tcal tliye @upporer zmﬂﬁpnrlsmc_t;ttn@ step of
evi ce on. a side opposite to that side of the die
sg‘i’rf*%l%%n‘%b‘? Fg‘gjrﬂfﬁ? 1SF RRP%% adhepbyes.
en1tt|ng device (7). 30 30. An el ectroni ¢ conponent

(1) conprising at |east one sem conductor elenment (3)
Yavi ihatmetdzed aneclaEmedrin eommodbgrbalmy hekpveS, the step

S S LANGAEX| 0 (1) Dol oaRl BUSLLESLoBh 8o ng

tite ofeewfof|me el 1i 2ot 28n o ereyondeos sehe meamflelft@md/or of
element (3) is covered on the first side, (5)

(R t BIRRRI s [ r £g oF ‘Fi%v‘i’%ga]aJcOYe%%ltd%ﬁjen%t?gc'f}&?emetalllzed
f@%fghé§ functional for the sensor-technol ogically

active 5 and/or emtting device (7). 31. The

el ectronic conmponent as clainmed in claim30, the

Lot hpnal o hEHeLUr &5, DELAGL BT QS DI IRans Of HEY the step

chlng or wet enm ca and ani ta
@E|jmﬁmih§wmﬁgéth@rﬁﬁthﬁmeC@éféﬁp@im@ tNap@upport comprising

dep05|t|on and/ or sputtering and/ ,
the step of diffusion welding and}gr glass soldering.

28. The method as claimed in one of claims 1 to 27, the step
of production of at least one patterned support comprising
the step of production of separating points (40) in the at

least one support.

29. The method as claimed in one of claims 1 to 28, further
featuring the step of production of at least one structure
(11) which is functional for the sensor-technologically
active and/or emitting device (7) on a side opposite to that
side of the die which has the sensor-technologically active

and/or emitting device (7).

30. An electronic component (1) comprising at least one
semiconductor element (3) having at least one
sensor-technologically active and/or emitting device (7) on

at least one first side (5), in particular produced in a
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CVD coating and/ or PVD coating and/or plating and/or

by neans of stencil printing and/or resist coating.

32. The el ectronic conponent as clained in claim30 or

31, 15 the patterned support having a spacer, in
particular for at |east one gptical elenent (23, 25,

31). 33. The electronic conmponent as clainmed in claim

30, 31 or 32, the patterned support having at | east

one receptacle, in 20 particular for a fluid. 34. The
AT G CloHithet RE @i ned®iAtBAel oF Ockai nhgEein the
& 33ndlta Patd ek seppord havd M aodechant £ade falge (s)

(21). 25 35. The el ectronic conmponent as clainmed in
witdh i Rt tdmnedresippical (3) thaeing auiledste ¢re structure

G Gl e ORASE 0 S Ner ok Ennd ToBRA] B Soeive
andl/®F @npiezesl @etiée conponent. 30 36. The

el ectroni c conponent as clainmed in one of clains 30
to 35, the support being connected to the

SENM oANAUCE O+ + S EABEEmb ey 200 £ HoNdING-19iANC0, the

another. 31 37. The el ectronic conponent as clained in
Dectoforrd ki sisrugoures e inhepxefperd v meargheli ¢eyyetching

bonded and/ or sol der / Lffusion- e
S onitct i i e nfhalor HSpaIFR £Gr} a1 08 ana/ox
REEN O 1 EPDXYameihes| vespanddepogl assn dndpbdespuBBerThe and/or
el ectronic conmponent as cl ajnmed in,one of clai

| ms .30
EP 35703 Ry R/ 9T hBYD aFORERRY JY/ PHinkt 7 oha® 3afor by means
<§£5 ;&g%ﬂ%ﬁl (dddnt PRg 3ash Asy (1031 9PPOSLE engO that side

e sem conductor 10 elenment (3) Wwhich has the
sensor-technologically active and/or emtting device

). 39. The electronic conponent .clai med in.ong.o
IR WL e A GRS L ST
prsspgecéiied 48pport having a spacer, in particular for at

least one optical element (23, 25, 31).

33. The electronic component as claimed in claim 30, 31 or
32, the patterned support having at least one receptacle, in

particular for a fluid.

34. The electronic component as claimed in one of claims 30

to 33, the patterned support having a mechanical fit (21).

35. The electronic component as claimed in claim 34, the
mechanical fit being suitable for receiving an optical
element (23, 25), in particular a waveguide (25), and/or a

microelectronic component and/or a piezoelectric component.

36. The electronic component as claimed in one of claims 30
to 35, the support being connected to the semiconductor

element (3) by anodic bonding to one another.
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40. The el ectronic conponent as clained in one of

clains 30 to 39, wherein the support has a plurality

of layers (91, 92, 93, 94). 20 41. The electronic
conponent as clainmed in claim40, wherein the |layers

(91, 92, 93, 94) in each caseshave at | east one

structure (11) which is functional for the

sensor -t echnol ogi cal | y active and/or enitting device

25 42. The el ectronic conmponent as clainmed,in one

¥l ai hesEle@ wnireeeHe safpeteingd ap P@sspfoﬁéalms

‘f({avﬂé Y36, ' Q:hepaéd Alped fsﬂ}%ﬁvéﬂa%nég’d Jﬁ@/or goldered

ectroni ¢ conporient as clainmed in orie of claims 30
ao:htcnr mfﬁm@nmet}@e@u;xpdme reemigondastopnel ereneh(3) in

articul ar_.a V oove trench prefera
égﬁﬁ%ﬂfIWI %$¥%ﬁa%.d%@ The st ac%'g gt%%d/or glass

38. The electronic component as claimed in one of claims 30
to 37, wherein 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).

39. The electronic 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 (11) 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.

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.



