e3e"bL6T~e Method for producing el ectronic conponents Description 5 The
invention relates to a nethod for producing electronic conp 0 a
- housed el ectronic conponent. In particular, the invention rmmammﬂmgw
‘et hod for produci ng housed el ectroni c conponents joined in ng
a 10 patterned support, and to a housed ef ectronic conponent ha#¥j* a
patterned support. Integrated el ectronic conponents are produced nowadays
by enploying, .inter alia, various wafer |evel packaging nmethods. i5 Inter
alia, this hash for ARQAURNG (DL BERRES oprmReRRR £9ni ¢ conponent's. For
this purpose, the conponents are provided wth |light-transm ssive coverings
whi ch protect ' the li.ght-sensitive conponents from anbi ent i nfl uences,
such as noildagmiptfiosn exanpl e, or for instance from nechani cal 20 damage
However, in this case, nechanical and optical functions have hitherto been
realizé% i ndependently of the actual housing of the sem conductor in the
case of |at®efe MHAEATLN S tdY M68Ya ameRo&XAHP! FroQPLL 54! e PECBRORIED' S,
such as plastic objectives or glass fibers, are connected”to the housed
optical chifPRFIEIthe rddirtd dreded edfectHonelercompdsennevinabl y | eads

to large nqﬂﬂf .CL Uring er ances. | opparison with th igh accuracy that
can ot herwi'se %eédg'c%ﬁ’ev%% ilnrﬁ?%rgélpéﬁrgdlﬁ% ToR° of© 3D Ifl?ﬁké%&afﬁg Rf? ’ﬁ?’r’%g

Mor eover, afdweredicientrdhiaé damponemys SEpaiadi 0N &fwiher chiPsngradi es from
the wafer, the finuihed housed conponents have to be realigned and

reori erft ed BTGNS AT FPEnENtd 2ees 2 pt HREE OAF coPRaAEN E 0

additionalHgymﬁguglggggbggégn%€555£€yrespondingly sl ows down production
2 and nmakes it nore expensive. Therefore, the invention is based on the

obj ect of avoiding or at |east alleviating these disadvantages in the
producti on e, construction of electronic conponents, sych as, in
particmzu,fhggghéégrr%ﬁ#%?%%ﬁﬁ%ﬁﬁﬁ@fnﬁ?ﬁi %BTe%fg$§C% r%%ﬁ?gQXﬁi Yed in a
sur pri si nglemgsli oyl rey maiiesr byl eANsa Bf ows s hod i&@;cﬁégwéﬁn%ﬁ hBtgbatm 1,
and 10 al so_an el ectronic, conponent in accordance with claim30. The

respect ve SHEH e 1 ettt T ke aht jerisueed et @ppepdidce Accor dingly, the
met hod accfidd dx Adifi d WSHBIAhE ST 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

20 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
25 of example, optical arrangements, such as plastic objectives
or glass fibers, are connected to the housed optical chip
after the productibn thereof. However, this inevitably leads
to large manufacturing tolerances in comparison with the high
accuracy that can otherwise be achieved in the production of
30 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

manufacturing steps and correspondingly slows down production

R
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-produci ng an el ectroni c conponent conprising at |east one 15 sem conduct or
"el ement having at | east one sensor-technologically active and/or emtting
device on at |east one side, the nmethod conprising the follow ng steps: -

“ provision of at |least one die on a wafer, - production of at |east one
patterned support having at 20 | east one3structure which is functional for
the sensor-technol ogically active and/or emtting device, - joining

together of the wafer with the at | east one support, so that that side of

the di e whizgl hakelhe tserser «keehrahegi cally active and/or emtting device
faces 25 the support, - separation of the die. In this connection, an

el ectroni c conponent is understood to be a conponent which can convert

electrical 13,903l 3ol Nt 39 QLN § 9NAkSs AU 1 RES HINA S tcﬂngr .
el ectrical "signals. 'In particular, it is understood td ean opt oel ectroni c
conponent s orwhkitcleaat a@diweritatdpig ddless grizslasl viamtta gedsedtry itded ioghvad tsi. cand

Vi ce versa. ver, the termelectronic 3 conponent also equally,
enConpassed i IDE. SoRSOEICEiToI Ty e ShAior BRI ol STt & S ch, by
way of examalreiRamGoRide IR alc RPN, quantities such as sound

or pressure or chem cal neasurenent quantities such 5 as concentrations,
for exanple, into electrical signals or vice versa. In the nethod according

to the 1nveplion, e GUMONGNS, al s IRIded | QUakhar, M, (e, spRort.

which is provid ructures are functiona
sensor -t echigimeg ¢3) meaacd iofe and/todkenin taorp e, witth | Slaiad rleadyngd oi ned
in a wafer. This enables the structures of the support tqo be oriented

exact 13 wi tH S fFe @ 4F 1M S SRERANSThAd GHCHIaAP ARtV gt Hhi tHheg

device, SUGhJRA@Svd YuRNAHPUSEL r A ROUE| KA G RENFO 4 d AR pmditi § her nor e,
t he met hod according to the invention also Integrates the wafer |evel

packagi ng through the application of the patterned support at |east

partially wt rovi.si o further functio structure el enent s,
such as, f\ggrc':Q'DOIIJe}L%1 %ﬁ’e,t%oep?ﬁl eggﬁ © eanégceosr4 onrngc oép(% or%% %®c Ig‘l}'lecné(;&oorrr%oilfr)fgernt s. This

saves furt hodquaices arsteps-irorie qumsbrdrtorcadpsiking at least one
sensor-technol ogically active and/or, emtting conponents. Moreover, the
di menstons IR RN A et adonisiafdr #91§ smal ler through the

greater proddddy- el gp dHNGH 1 QNS v S MY & t £{1f SUPPOL Lod Oat he
sensors or emtting structures on the chip, which nmakes a significant
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
20 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

25 the support,

- separation of the die.

In this connection, an electronic component is understood to
be a component which can convert electrical signals into

30 other signals, and/or other signals into electrical signals.
In particular, it is understood to mean optoelectronic
components, which can convert optical signals into electrical

signals and vice versa. However, the term electronic



-contribution to the mniaturization of such el ectronic conponents. 30 In a

particul arly advant ageous manner, the nethod according to the invention may

_also conprise the production of a nultilayer patterned support. In this
" case, these layers may al so have different materials. Thus, it is possible,

by way 4 of exanple, to conbine transparent |ayers made of glass or
plastic with sem conductor layers. In particular, it is advantageous if the
i ndi vidual layers in s each case have at |east one structure which is

functional dipdhasSensy -et(ﬁﬁmq} ogi cal |y edfddmera 5l derdd tting device. By
way of exanple, it is possible in this way to assenble nulti-el enent
optical ar reaffeeriesingl apitarel entd/on erEdripiaite rrtlemerg: st isdit &hivey may
be effected /| state joi r. M the ) YA | e,
pol yref | owdq fen%sée"’{s?n %r%aey bceaﬂapdp({hlq%dg tgﬁﬁ'{ e csa\t:mp%at : \Q@Jnggtc{%nn%gle% % Ee

j oi ned-t ogeihedoriditer iffreé8 Sradandiageoisl, nedarrealdre; Mt itiesuppdrt i s
i5 so thin that the patterning operation, for instance by neans of
mechanifal 3t RACEHE2HWARN T dEt rgfAHHeE s igpdt e L85 M T3 ues W de? iiF j oi ned
together wijhdhawafer, the support is supported and will thus inpart an
increased strength to the construction, which enables the non-destructive
20 processing of the support. A prefabrication of structures on the support

bef ore the joining-taogethe Cess, | S S vant age T r ith
t he pref abril a‘ir}éed s‘?% uarée%cp%glnn hte(Jﬁ tb% OJ;}II en tgld‘% rg’s @gac??r&?%?%ﬁgge%%gemct
to the waf ejowhen thejdithdviwmeth togethesport h v tkeh wiad esrobydedhyw DEh exanpl e.
The prefabrication of the structures and the subsequent connection to the
waf er Per m $EEHEERSs Jihieh ed Tl Surmtiera ket ortfict or whi ch woul d not

withstand t | 4 L | 93 ; S . By
hey of - exarpl b L B R v o e s AeRiS g Rar et
receptors ocaloea@yni toimed ol ensesa ber t HEhsenenanbest tre es enmeatures SofThehe

connect ed (SR Grot HE BETSHEt FTEEbHBON (o TS PoT hetot BBt her i th t he
waf er. Rat hegnsdi-t&cihSTogilvant pogetsve fahditoproaessing jdovitag saget her
with the s support is carried out in such a way that individual |ayers
- 15 as, for example, a photoelectric sensor layer. Furthermore,
the method according to the invention aiso 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 as, for
20 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
25 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.

30 In a particularly advantageous manner, the method according
to the invention may also comprise the production of a
multilayer patterned support. In this case, these layers may

also have different materials. Thus, it is possible, by way



-are joined to the wafer, for exanple the conposite conprising wafer and the

| ayers already joined together with the latter. By way of exanple, each

. layer can then be oriented separately to the structures of the wafer.
" Moreover, this also enables a to patterning of the layers fixed on the

waf er or, by way of exanple, a nechani cal® t hi nni ng of the layers in the
waf er conposite. The production of the support may be carried out for
exanple i5 by neans of |ithographic patterning. This nmay be performed by
t he use of Uid:ahE shadowmskinedr el se byridrespmtaiing Dfeds piedorded
produced |ithographically (LIGA net h_od%. In order to produce suitable
functional BtFTctdr &L BFCEhe" VP SIRIPHFININHLT 24d¥i Sray be patterned both
negatively and positively. In this case, the negative patterning is
preferably produced by dry etching and/or wet-chem cal etching and/or
mechani cal s gpitidivg rorigrindiangamderusechamealndapidvgl Rogdrs vin
structures can be praqduced,, inter, alia, by means af, vapor deposition,
Sputter ng Talt diSvats oD ia T Al Tl ST oL R Lo h £
and resi st ©oatdditsoBo FHAEI HE SLPP L& Si PRaVAY Spasei st {05 @péical By

elements are of interest, inter alia, for mniaturized optical
arrangement'&Y B \BFaRlof tthel hiRps akele aby WhitHxantpeaaemel@d in the
positionin fod émgpﬂr @gg% i lelis . 6 surface
and suppor%jm tllcit}?lls ac ii\%ed %hﬁ%p on(?%ggé ofélj& o%?%l%y?%gfe?rhleg in the
waf er conposdmmynerntss possible to construct, even at a mniature scale,
for exanple in the case of optoel ectronic conponents, precision optical
arrangﬁ%ents 5 for the sensor-technologically active and/or emtting

devi ces of the gh €Se O ANemARI 18 , e b Ebed Afh eFhd e SEPAT 3L hOA, t OFe EhELNT,
of the wafer, formthe sem conductor elenents of the electronic conponents.
10 Mor eoverWiklecldp dér BT cdfy bea profuedrp ke ¢ heokyppbkew hAneds rezepbacl es

may recel Vea}spﬁi%\?yorﬁ)ftﬁé‘ ort | UhiS . o1 Of o L DBLANEE Ek?él ?cg{'%%%ﬁ%%gether

application uidi ¢cs or Tor chem cal sénsors; optica
m cr oel ect rora e cisTpohent sdvinacgéeves pripassi akia) ewhteontloe ebeppots. 13he

recept acl es J5 also receive, with an accurate fit,, K separate sensor or
eri L1 el® contonthts, CheT ERAmRE bt oF L10B| CREFT L O 6550 o1RENeRrS BY means

pi ezoel ect £ RUERALI Sal SHEHCASsih! 1O ANEEst Hby T ABONGpEPTEL eBg. 20
Cavities are also taken into consideration as further functional
structures.Vintypairef chebrg 1vbnpdt tegelesuppelrtthe wafer, the support

is supported and will thus impart an increased strength to
the construction, which enables the non-destructive

20 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

25 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
withstand the preliminary processes of the patterning of the

30 support. By way of example, this makes it possible to use
biosensor-technological receptors or organic microlenses on

the semiconductor element.



-may in this case be produced in such a way that at |east one resonator
"space is defined in the conponent. These cavities defined in the support or
. between support and sem conductor 2s elenent may in this case al so be at

" least partly open. A cavity may al so advqgtageously surround the surface of
t he sensor-technol ogically active and/or ®mtting device or optical

el enents arranged thereon and thus protect said surface or elenents from
damage, for exanple. 30 For many applications, nechanical fits are also
parti cul ar ' yhadiedi apeoas Bsysts ust uties of mihei Sapporpat Byrney ehppxaspl e,
a fit for a wavegui de, may be produced in the support. In this  case, too,
the high acRFAKC Wttt neCReTEIRAEP ORhicr FlatE BeHArdfthhe support

Wi th the waf&hoddithe; yaf 81, coMPosht e FBY: ONCE, 807k Fe AIVRILRIEOUSE Y  DE
utilized in order to bring the wavegui de core Into precise orientation with

a 5 sensor alsenpdventagecwes ure ome theodées ovf chdpnikguadbygthear mechantoal
fit my_also serve for the. orientation of other functional gleg9£%s such
UBe hBYRT

as, for5ins?%%%%?tl%%s%%r5+e?u??%e+nsﬂ%%%r?swa¥h%§%tnh§th§ 8d in

| at er manuf agé ufbNGeProsesseswafor, i N6t adgem@l & ethé heodb 6k DPe Ok ohPei ¥WRAE! .
Even io during t he subsequent nnunting of further elenents, the precision
whi ch can b#a5ehi @Vedtie taeenssehbeydnfIeippdrtogpthanf vithnthpelahter -

conposite a@f &Qﬁ @fcéﬁﬁﬁyléhuéaéﬁhi§¥§9 &Qntbﬁeﬂrﬁﬁnéeiégeeefsggs Likigre
transferred to the further el ements. 15 Mbreover, the suppori nm be
patterned i hostbd atwagtthas ©f theevdfeonpMosesvepti thiscalpponenablsach

as, for instance, lenses or gratings_as functjonal structures. In a
advanté@epu@aﬂﬁﬁﬁg+?gtﬂg Eﬁ%p£?¥e yEE R ner ?% %%ﬁﬁFoaﬁceHYZBaVnoguch a
way that lteﬁ@ﬁ?ﬁé | gagbcRARi PASSEHENnASNG HHNEREONALBET URT HhE. wRHEDR
passages may fu fil the task, in particular, of producing a connection to

t he sensor-€e®RAdibYi cal |y active and/or enmitting device or sensor or
emtter structure with respect to other functional 25 structures or with
respect to the surroundings of the conmponent. What are taken into
consi der at i Dhe asropgtctabn cofipphenssppbrthmeanbbecantfgdabad Ebkroekhrmple
support _durjing the production 30 thereof are, inter alia, generally copcave
and/ or 12 onvB¥% W%ﬁgﬁs?gFrééaggr?gﬁéﬁspﬁFLﬁfpéﬂgreﬁgég,mayapgnBQF%Pﬁ%ed by
particul ar phasesgrati 8gstaBnd/ ShaBbkHABks PoLS8Es 8By beneoaBingdyf 8F a
exanpl e in conbi nation mﬁtg fuides or fits for 8 wavegui des in order that
u

the |ight frPepfaEReptpdeseguifiefdographically (LIGA method).

In order to produce suitable functional structures of the
20 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
25 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.

30 Patterned supports having spacers for optical elements are of
interest, inter alia, for miniaturized optical arrangements.
By virtue of the high accuracy which can be achieved in the

positioning of the support and the high parallelism of wafer



-al ong the surface of the conponent is diverted to the
sensor-technologically active and/or emtting device. 5 Finally, trenches,
. in particular V-grooves, are also 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 may be used, inter alia, for to receiving and fixing
wavegui des. By way of exanple, this results, as described above, in an
advant ageousu £04dbé Natd 0Su®fo M GHRDVESi &S JMEKIESYd QT YaVeIU H8Sc 4 & of
conjunction with prisns as |light-diverting el enents. i5 The net hod

accor di ng tHPImENY VIR chih B8 ovaE ANt ARYUSTS, bt ek ereiesible steh a

way that t j Ol toget h f r.\ t one, t ed
support adgéla?r%%%%{g’ comri%%sgtlﬂiegg?%\%{gfs%%% nggf g%}é%rﬁg?évﬁ ht}g %ag%é;t
one furt heroSuppordtlact oyl ascansaeet s, | prédl siomayopohea braar 2ogdahertas i ty
of patterned supports acting as spacer can pe conbined w th one_anot her
and/ or it %Fs{ﬁkxﬁ?QSQWWE%C%%Qﬂb$ ??%L¥ FOhEYS oM/ QF refrt b bRy deietces

I enses, nmechanigalqfdd soRrehbevdike, @RibRt eLradbl arnd hEeSAPPOLbn MY,

advant ageously be produced from a sem conductor material, in particular
silicon or gktinam &Ff sl deafendi forphokehserel comdeht of helenert Hast t thee
her et i cal | used as support nmaterial, it being

possi bl e td¥% ?g%ﬁg%%ggﬁggéég?ggsealing for exanple by 30 nmeans of further
| ayers of the support whilst actually in the wafer conposite. The
abovenenti oned sem conductor materials can be processed precisely by known

met hod®® i n ¥ERPVEDr pFottReEhes r e3pele | RECFUFRE | bhat et FUePoF ks, Wit @Rs, in

9 particul afeQaigfd21 b ansy ABELOTe LRl way HRIEKARb1LON siNEGSUPPOELS MaY
al so be used in an advantageous manner dependi ng on the 1 ntended area of

use of the tofpomedtfornsenssri agppiopbionesimaflaldocheconchorvedeminakr
alia, with gé éggs foags o% n?tal éoans. Gbngra%lg lowk dielectrics may
al so advant 2Y2005ETy PRUTSRY, €t BPCRRRNPTECT A bF et P hC r eATRRM DA 2sPTi ¢
capaci t ancesc oiivé her CoapONeat S1aptrbhus &Deh8PEOYEThECr£88b0aEIEGURAGY
properties 10 of the conponents. Various plastics or foanmed materials, such

as foahkd gtb¥ReSSCPbYe bevisRdan| aterrarrafits seMRkahat 8PRAPS. OFhis is
al so advantggeeusr | BoRgbhd bk ;'vlrfeé@e@xmsléem&%&x*&&ehsoggggggieCOWW I'ses

a radi o frequency conponent. 15 Sapphire as support mater so has
out st andi ngspropes t pespiorosbeet nppl ¢éwattens, $echexappferoinatsooat of its
hi gh t her nal gondug{ivét¥ gnd W transm ssivity. 20 Furthernore, conposite
materials, cerantes or REEFRs or many ot her inorganic and organic
materi al s may advant ageously be used as support material depending on area
of application
20 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
resonator space is defined in the component. These cavities
defined in the support or between support and semiconductor
25 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
surface or elements from damage, for example.
30
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



-and purpose. 25 In particular, support and wafer may conprise an identical
material. This affords the possibility, inter alia, of processing the wafer
. wWth the dies and the support by nmeans of the sane nethods in a manner that
- saves costs. 30 Wafer and support may furthernnre be produced in such a way
that they have thermal expansion coeffici’ents which are adapted to one
another at the interfaces which face one another. It is thus possible to
avoi d, or reduce, thermnal 10 stresses between wafer and support. Exanples

of suitabl eat,ericdl,s tafee kA dcira@A Ayeiersrand RE3 Hlassf amd he
support. The gl asses AF45, AF37 or B33 may be used, inter alia, for Si(100)

wafers. 5 I%lﬁalrttaltéiﬂnarof &M6dis pRerdi rwg}tcblf tthhiewmfm itno tthee vaﬁmort is
hovenor - %O%ﬁg)%rltteorda r2>nc%g%géq'lrs used. t%ng%O%% eS| e tboﬁcfgo i Vax(laerﬁl e

however , i'ng on mat e for @
with poI yrrmos bamd#gort@pmawetgm%emnee&nt@nm@auw dnft ematsi af waldioya
sol deri_ng of previousl netalllzed regi ons of the wafer and/or of the

suppor £, and &%Fo di WG EST Cortiec Gisn By Shédhs Estudg s @

sol ders. Ifmetdh%na%aorftlthw 1238% rgérxefet ot e | ARt ddieV %er
j oi ni ng-toget her met hods may al so be conbined 15 with one anot

parti cul ar fugctspmedr tes egemdrsi sisvghglesss fogl dews tsolader |ngisrm/ cai Sﬁ:urther
advant ageo us far the j.0ining-to pr.oces er to
famhtatelét%ﬁégﬁng 5t KB Yoderal 1°S S}?é‘?‘reﬂ%fl ]’fg: YeE  and
support, sepacaisseg,pd@ort 9 nemsnddidftenaldne Qﬂdlmigerdfeehuéﬂtv&ﬁ&e SRURAOT t
during the tternlng of the support. Furthernore, the nethod nay al so be

devel dfed iMISHch BReGREEs QURHE Manntddid iodh U thife stharaniies B t he
support, fuyiedinaln Ve Waes b%reaot?ﬁ%q}é(&?q.rprtk% S8 3P ﬁg e &d té]bc.at side

of the die which has the sensor-technologically active and/or e
devi ce. Thasd e figay iof téb@an@lf@r s:cgm:a:lss.t@mrrm tHhreomdavr sideshwan be fed

to the cong%@ﬁrétv \Mtho 30 H%l i r| of‘ﬁ]zt?}%t gp’%ﬁo Cagllﬁ %ljlgrceé?’]ons o}pethe

si de of the componen haV|

emtting dedtrGter elkmBMdd. nventlon al so provides for the provision of an
el ectroni c conponent having a construction that is inproved with regard to
t he addvenenti oned dlsadvantages of el ectroni c conponents. Accordlngly, an

el ect r oni C HIRRRENT (3LC Sy 1 JARENON L Ml d N RPT U AL
produced according 'to the hod (? scri bed above and conpri ses the at east
one itself comprises optlcal components such as, for instance,
lenses or gratings as functional structures. In an
advantageous manner, the support may furthermore be produced
20 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
25 structures or with respect to the surroundings of the

component.

What are taken into consideration as optical components which
can be integrated into the support during the production

30 thereof are, inter alia, generally concave and/or convex
lenses, Fresnel lenses or prism lenses, gratings, in
particular phase gratings, and/or prisms. Prisms may be

combined for example in combination with guides or fits for



sem conductor el enment, has a sensor-technologically active and/or emtting
device on a first side, the sem conductor el enent being covered on the
,first side with a patterned io support additionally having at |east one

" structure which is functional for the sensor-technol ogically active and/or
enitting device. The functional structurés of the support may have been 15
produced for exanple by nmeans of dry etching, wet-chem cal etching,
mechani cal grinding, or grinding, mechanical |apping, vapor deposition,
sputtering, LMy fdddO £ astddg, i @t Orl RyhtTedism Qfa vdACdd s Rhbidddg or
resist coating. 20 In this case, the patterned support of the electronic
component mMEyOREriEe sutlacalef, the comperent s gtidegrted prodike a spacing

bet th - i.caf ' AN Vi f th
e conduct B B arEn e Sy ey anar il S R eE T T

| ens for an 25 optoel ectronic conponent. The patterned support may al so be

configured in such a way that jt defipes a receptacle. In particul ar, such
a recept acl LMyl Yecei SCRE R o RpEFEARLRY e%%qf%?v%’%' ¥ oﬁ%%t?‘bh*f%ble

conponent s, 5 ACELYE: On PASSE MEc €LLES I BHE Cs 158 EIBIE Sa9F1 £ES€1 PhEZ0ph eehid C
conponents. Mreover, the patterned support nmay advant ageously have a 12
mechani cal ¢as¢, thetedycknabld ng;9reeee extendanorcithe atepyodefi ned

position of_an.el nt.fitted therein ch 0 waveguj de, for

et ance. L ROFEETRET L LB 4T Shoa1PHECRES She 8 EF S vhkree

i nvention, HhoveverootefCht ofbdnShésiChay eise Mayedpe sShteatL£Uiapt fonly on that
side of the conponent which has the sensor-technologically active and/or

enittiHy de¥PERIVRAE heRd fHelRPPBRREEIARS - HAY eWaYICPE sR¥ MR LR estBASt he

opposi te sigdeslP:as A8l hesdPErSUPROETe 0Nk NEn SEFY £RPLYEL Q5 SLRPBRLLPBY. 1N
particular, have a plurality of layers, in which case"sald |layers may al so

be conposedobfVdgfdeventasnperdas sfofheavageidesnyni podburathosagethave at

| east one structure mgich li.fugﬁtiona eforrl t he sensor-technol ogically
active and/RF+EHFt T ngt HRUT 2LV PhAPI nay B  Fhvol ved in this case, in

particular, are respectively different functional structures which are
conmbi ned with one another by neans of the sequence of |ayers. 2o Thus, for
optoelé%tro%h% BOHPORCAESOrEbRY ekanphe, 1REGRESODNFRR AR adpaskagecnRdyact

as a spacerpfeyypPen§oqbi ned uhth Layerfavhich Havg: h§nes§eHER 8rcefponent

is then
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
20 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.

25 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
being possible to obtain the hermetic sealing for example by

30 means of further layers of the support whilst actually in the
wafer composite. The abovementioned semiconductor materials
can be processed precisely by known methods in order to

produce the respective functional structures. Glass, in



- di stinguished by a conplex, nufti-el enent optical arrangenent which is

pl aced with high accuracy directly on the 2s sem conductor el enent. The
.invention is explained in nore detail bel ow using preferred enbodi nents and
"with reference to the acconpanying drawings. In this case, identical
reference synbols refer to 30 identi cal simlar parts. In the figures:
13 Figure | A shows a cross section through an enbodi nent of the invention
with a support patterned as a passage, Figure 1B shows a variant of the

enbodi ment shawed aFi Qe D dasd) gure 2 sHonsr andt L8Sasardt O dhresigh an
enbodi nent of the invention wth a support patterned as a nechanical fit
for spheri cdle | BHRGEE Final ea Bs@Homsuged rivs sais exd Vit ade Oy Hamn efrbodi nent

of the to iy ' ' S n ni it, for

optical | en(is]eeéseé,yi(H}ggij\r%eIli }%ﬁ&g&gﬁ%ﬁg&s}eﬁ%c@foﬁ% ﬁ?fonjg é’j‘aén&ggr%%éd'}‘%bnt of the
i nvention virntemestuppprir@edtetaediag @l sedhancaeted, fottar val/eguiwethi 5

Figure 5 shows a cross section tgéou h an enbodi nent of the invention with

a transpar e?ﬂta%tf%ar%oo%db%%ﬂ "’L‘rﬁga | ens, Figure 6 shows a cross section

t hrough a nodification of the enbodi ment of the invention illustrated in
Figure 5 20 with a prismlens, Figure 7 shows a cross section through an
enbodi ment @nerrliywelevon dieheatmids imdnyelee pAvartageovsppore wied, a

o0 LU o8, AN 2 61 8P ECky O LU QUON 2B L SLLEDBLeL 1, 20
Figure 9 showspendnttd hed etibosi tenimptdtie at i@l tadfyefrequency properties
10 of the components. Various plastics or foamed materials, such
as foamed glasses, may be used, inter alia, as low-k
materials. This is also advantageous in particular when the
semiconductor component comprises a radio frequency
component.
15
Sapphire as support material also has outstanding properties

for some applications, for example on account of its high

thermal conductivity and UV transmissivity.

20 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.

25 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.

30 Wafer and support may furthermore be produced in such a way
that they have thermal expansion coefficients which are
adapted to one another at the interfaces which face one

another. It is thus possible to avoid, or reduce, thermal



- patterned support, Figure 10 shows an enbodi nent wth functional structures
on 30 opposite sides of the el ectronic conponent, Figure 11 shows an

. enbodi ment with cavities on opposite sides of the sem conductor el enent,

" -and Figure 12 shows a cross section through a stack conprising 14 waf er
and patterned support which is assenbl ed' ¥ n the waf er conposite. Figure 1A
illustrates a cross section through a first s enbodi nent of an el ectronic
conponent according to the invention, which is designated in its entirety
by 1. The gleelkikenri GetrRANGAFel GORPTr i SESs@pSeAt CoONPMRb DEs ebenent gk 1die 3
having a sensor-technologically active and/or emtting device 7 on a first
side 5, mhﬂ@ﬁeﬁéaﬂéf@FﬁegOW@ra§0Fh§aﬁd&Si@aiﬁaé BaceDa&t gilasphdor the

sensor - t e;@%%qitca'ﬂh% ILUR AN AL NI pAAVLES, HITRLDE. xRy of

exanpl e, toel’ectri c layer r "donvérting €éle cal sigdal's into

optical sigddlas diorvisdd IW@nswaf@rsi.ts top side 5, the sem conductor el enent
3 is joined together with the underside 13 of a patterned is support 9. The
connecti on bet ween conponent 3 and patterned support 9 is inparted by neans

of a conneahi RAtAYRN k] Sinlodaled HRAIWRED f e WREHS + oThe daliidiad i s

support 9 has a passage opening 17 as a 20 structure 11 which i's functional
for the sefsiditabdehddl ogidedl Ibp detinvdogiedher ewifier pgdderpeert.. Sdisp

passage openi .defines ity ther. with the cqverin 9 - applied
to the sup%g)rntr&%dq’-%b&%d th%g%%\({)aﬁ’si%%e%‘%gsfﬁjen \s@élr% (r:ngmftfc]’[a\grs elﬁs%rfdéntarf G ven

a suit abl e acihaisdereotbodsist, hef crorx@giplrRg Widye pclymdrie agaVvidy sbb:gan be
hermetically partitioned fromthe surroundings, so that, by mgy of exanpl e,
R

no noidt ur EET IyETet CaNEecSIOR PYcHFRES i%n 3 and
support 9 maY%e, Ak %\éﬁ‘c%,lliiri\%ﬁi;tx%!gii%ns%@“&@ GG /630 I difie case of

an optoel ectroni ¢ conmponent, i's achieved by virtue of the cavity 18 is
that the pletdeirdot raing ladyer d2 fdfusdgind wediddare iy icon@atdiarddry meamnsreni um

having a | 15 refracti ndex. al | t.he cavit 8 forneqﬁ$ nmeans
of the fun%t\ﬁ{laésr?aﬁ’os}t retf%t'url\e%eff%rr%‘lpgg)&\eﬁe cé)}s{ﬂpglrs§cse&°ar(ﬁ>/é: Cr DI %e,r’f or
i nstance i nther deyr ifom sh e calvlie g-a qertheymmeheis dalmagn al 1ysee o Ofc dntrel d dii d
phase usin%,a speci al | y adapt. ed )
_ 15 ith one ancther. 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

20 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

25 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
coming from two sides can be fed to the component without

30 impairing sensor-technological functions on the side of the
component having the sensor-technologically active and/or

emitting device.



- 5 sensor-technologically active and/or emtting device 7 in the formof a
sensor |layer. Such a cavity 18 nay al so serve as a resonator. By way of

. exanple, the sensor-technologically active and/or emtting to device 7 may

" also be a device for generating or for detecting electromagnetic radio
frequency waves m crowaves or ul trasound*lFurt hernore, such a cavity may
al so serve for inproving the is radio frequency properties of the packaged
conponent. In particular, for this purpose, the cavity may have a nmedi um
havi ng a diteleedinviehtd@istanto frabguids to 1fek 8haDskotisBynway ah exanpl e,
the cavity may for this purpose be evacuated or filled with gas. The cavity
may al so be¥SIiran i 1P AT oAl FRE & i AR T THO TS dh HhurSp IR T AN gDw
di el ectri ¢ \aRStAN,f dd1G6AY o R UIBAE] RS dyAUR PYAU I G ronic
capaci tances of the sem conductor conponent. Lowk materials may al so
general | y heomgseceress .c Aard nahi myelter i@l selodctdm isupperdondant pardamcdlilrey tan

the region qf the direct 25 syrroundi ngs, of. the sem copductor conponent
and or  ho 1t dd HTEr BT PPHETE ot AR et Gbhomettt PE JHAF SRt TS, e
produced i rerdlGhe tthd@Ydd Bt Bt DR fmd hiescpnnpetdion st vhso
conponent are | ocated on the underside 10 thereof. For this purpose, it is

possi bl e t dgtigtRBIPIQ @l anadughad| 2SNt v nhosigst hatactive he
sem conduct .., .Sal - ol e 0

exanpl e by aﬁ%%éxf%tt:%@d gdaegi%eggor}n gﬁ[g%e)@séu s?’?ztt%e%)esvﬁ%lc%ﬁoﬁgkgﬂ
subsequent lel dndrdtebatiridl cowvorsticin vieheraf Erstal sidolwlierh ng deeadsriGeday be
applied on the plated-through hales, for the connection to a circuit board.
5 Fi gut% 1 L 2 T o obY (Y B RiF nkSA S bfothes TR T DR+ st at ed
in Figure lAimddi HALr£40 HOBIGEsd e &L1eed T O Ca COPRANENfe lasdoyn in
Figure 1B, a patterned support 9 is likewi se applied to a wafer with a
sem conductemiteigmerdeweeio the latter is then subsequently separated, a
passage opening 17 assigned to the sem conductor el enment 3 being inserted
in the patterned support. In the state joined together with the wafer, the
passage opertiegfuleitiesaln cemidtyut@gedhethav $lppdret amerhage Weei t he
support 9, said cavity surrounding the 15 surface of the

sensorty ecrﬁﬁﬂq}tﬁi%l fqr a%ﬁr%fél%rb%rﬁ‘ﬁ’??lgoﬁe@ﬂée‘?t@?jr%' 1 HEheBREeR L bei ng
j oined togedieli i b Mnd E¥ea SURPOT dr Pha OS] C& Cc?r!fr&@ﬂé, MocStelcas, for

exanple, lenses or prisns, were placed directly onto the surface of the
sensor - t echrappigical Yapactdeposrt bom t t spgt tevine. YD way YD 2eoekangl e,
| enses may é)roduce for this urgose. y_neans_of ][polé/mar refl ow on the
device 7. TAUS; AT t%F THE"§TIRi Ng- T gt herPhHoetRE, OF netthvi 1 548 4 50
encl oses these optical elenents, so that the sensor-technologically active

or emtting device 7 and the optical elenments 14 are 25 hernetically seal ed
and prft ectBY $hotn eRFRgeEDE R e DNRAONRPROEF 0’5 Rt BACERPBLGh a furt her

enbodi ”E”t-cé‘ﬂﬁé@meﬁ@%éf@éi@é‘?'ir’%{éycéﬂi , 1%50?5 é;@&cé’@%ﬁ%‘?&ie?“@@o” 9
defines a nechanical fit 21 for an optical elenent. In this 30 case, the
structure IHrocuge ed espdtinenbotivesn i bhe heehisonr béchnolepthakbkyeadthygeal ong

a direction endi cul ar to the pape | ane, The dj nensjons pf the_trench
are sui tabl FTEIT rEet TG TOUFEn Shhert APt BRAGNCEEE ShERSPtWRPER? o
shown functional element, such as, for example, a lens for an

25 optoelectronic component.

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

30 microelectronic components, active or passive electronic

elements or else piezoelectric components.

Moreover, the patterned support may advantageously have a



' 17 in the figure. The spherical |lenses may be fixed with the patterned
support 9 after filling with a transparent adhesive. 5 Figure 3 shows a

. further enbodi nent of the conponent 1 according to the invention, in which
" the patterned support 9 has a functional structure 11 in the formof a
mechanical fit 21. The formof the fit 2#is matched in accurately fitting
fashion to the formof an optical Iens 23. The |lens may be 1o inserted into
the fit 21 after the production of the conponent with the support. In this
case, the px¥anknseali AYtof thBeebens is ensdfpd ing t hmwoewate, o entation
of the patterned support 9 which has already been %oined together with the
seni conduc®6FUERERLHt 8T i ReEhRORAEEPNCBAPBBI EeCMEBLFEgtiFRI4TBRERL Pan

enbodi ment _j LCht he 1.9 i serving for receiving and
positioninahghagéeggiaewggeeggggf ?ﬁg ag%géﬁgéé 25 has been introduced into
the fit 21, it can be fixed to the conponent 1 by neans of an adhesive 20
bond 29. B¥ means of..the Bﬁodugtion a cording tg the invention, @he
suppor £. 9 8AdSPEGAAEEt BRPLASPERPER, OfhECFPPIS 1 L EaRCHEFE8Ft F6n&d above t he
sem conduct gkegkeBBNt h3we@eGCULALREYNED RalickheeseRhagr ber sphek® ceimnbiter

| ayer 7 can be kept correspondingly small, since the Iight-guiding
wavegui de €BL¥ 2R F@aﬁrﬁéﬁ?e@fcﬁgﬁe§9@ﬁ@ﬁﬁ§¢yWﬁé@brﬁ?élghﬁtr1respect to

t he sensor o] itter _Layer 7. of the.fit g i Y,

it is al sosgé‘ssgugb}tg,‘:ﬁg%:’%%?éicﬁéﬁé , aof1 P ARANBrObRE R dBhi el Wichetd
conponent aheeksepbacatupby aapkusakht ytaticwavreguiote s hieo opposittee|sdcter oni ¢
conponent with smal | space requirenent. 18 In all the preceding
exanmpl*8s, éstW§i§parency of the patterned support was not absolutely
necessary. The latter nmay therefore be produced from sem conduct or

material, for exanple. By way of exanple, the support may also have the s
same mat er iTAe gupPREtson Hrdsemdcosdarser, edengnted@vty o BFEH QHAET,
conmponent s | . ratur e-sensiti ver.al | he sane
Chormal exDATS Bn PASEAEPonto A1 E Honalor Hehe oatt SPach Sqsasy oF nmy

al so itsel hlkavee worbosra oft HiCferent mattke ifadsm aheoflayeals edagmeint s

whi ch are transparent to the respective type of radiation.

15 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 means of the sequence of layers.

20 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

25 semiconductor element.

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

30 identical or similar parts.

In the figures:



- Such an enbodinment is illustrated in Figure 5. In this case, i5 the support
9 conprises a transparent material, such as glass, for exanple. In this

. enbodi nent, the functional structure 11 conprises a lens 31, which is
assigned to the sensor-technologically active and/or emtting device 7 and
can concentrate light enitted by the devi®e 7 or focus |ight 20 inpinging
on the conponent 1 on the device 7. Besides materials transparent to
visible light, such as glass, the material of the support may al so conprise
sem conducting materials, such as GaAl As, which are 2s transm ssive to
infrared light. Figure 6 illustrates a variant with respect to the

enbodi nent Félsowe LA Fihgwse a5 CIHfs feptiUnathEevdiet ¥ eenBogineRE p4t ttdiened
support conprises a pri l.ens i i 0 i.n Ei.gure 6. As
in the preceding exeﬁﬁﬁ§5§l§%b8§%#e%t%ﬁi¥ﬁ§&b§%%€§%€ Gs%%pSrPaSQ%Q%’have
not only a Feigugee lBaydiowsRat arriantl ®fmihia leajoerd ip@ntte shedns ump Griigsi rsr e

al so possible, the jqining together of the support with the wafer on which
the di & for the sem ddnductor el enent is situated being effected in the

waf er conpasigige Phe dRYS [2%810 SSURRAIH ch MY JudES o RARC iR @G Afhd t's

| ayers, a structure which is functional for the sensor-technologically
active and/or emittirAgvgdiiics With@EmAuePaTt AR esmisstiafe it @eﬁg’@fslﬁ‘(ﬁfln in

Figures 7 and 8. so re,. the tt.erne qﬁgort 9 conprises two |ayers 91
and 92 connected to or‘]Let éfr?oﬁﬁg?\%vﬁtlacrag ﬂuer er’ connecting layer 15. In both

variants, tHeuUyed Fh@ iGesA daatispangidtoudt an ambslicteras  off dthe
i nstance, glass or plastic or infrared-transm ssive GAl As, and has,

functi®nal struct ur es el g Wi o SHROLE RaFEQT itk 3% MRChafHE 3 hyer

92 serves as a spacersof gdie Jans. i tih{&spect to the
sensor-technol ogically active and/or emtting device 7. As a functional

structure, Egqassage shbvs d nemrsedaeqttion Hh gy Qibathidiearralpfesthae

| i ght concentrated by, the l.ens 31 .to pass 0 0 e .
sensor -t echnol ogi cal Ilynvaec ERIZEPIA hora esﬁqqgllrntgrgaag\}cldec}ene% hgﬁma vnéer?%an S lown
in Figure 8 differs ffiomfide a/afdwdguisd®ywn 2s in Figure 7 in that a prism
l ens is used instead of a convex lens structure as in Figure 7. Thg spacer
of thelfenbddighift © shthrhid FERTerediel I HiREs an embodiment of the

invention with a transparent patterned support with
a lens,

Figure 6 shows a cross section through a modification of the

embodiment of the invention illustrated in Figure 5
20 with a prism lens,

Figure 7 shows a cross section through an embodiment of the
invention with a multi-layered patterned support
with a lens,

Figure 8 shows a cross section through a modification of the

25 embodiment of the invention illustrated in Figure 7
with a prism lens,

Figure 9 shows a further embodiment with a multilayer
patterned support,

- Figure 10 shows an embodiment with functional structures on
30 opposite sides of the electronic component,

Figure 11 shows an embodiment with cavities on opposite sides

of the semiconductor element, and

Figure 12 shows a cross section through a stack comprising



=7 and 8 permits a |lower focal length for focusing and thereby 30 reduces
for exanple the inage errors in the plane of the sensor-technol ogically

. active and/or emtting device 7. Figure 9 shows yet another enbodinent with
a nultilayer 20 patterned support. The support 9 of this exenplary
enbodi ment conprises four |ayers 91, 92,1%3 and 94. In this case, the
| ayers 91 and 93 are forned as a spacer in a nmanner simlar to |ayer 91 of
t he enmbodi nents described with s reference to Figures 7 and 8. Situated
bet ween these two | ayarferi and payeerhad ngswppents Wicds fsancssanaled in
structure 11. Layer 94 has a fit 21 for a waveguide 25. Wth a construction
of this type, it is thes"gdssi KPEPSSLEr for |ight signals which energe
fromthe wavegui de core 27 to be io focused onto the sensor-technol ogically
active and/or emtting device 7 or for light emtted by the device 7 to be
concent r at &d gprecildeliy los tirad esave guicds cerce 120 thhreushyer fSemience or the
functional structures qf the.is individual |ayers are not, .of .course,
restriCted Oltéﬁ@e e &Py SdRSEdioNett & oﬂ?&ﬁ%ﬁcﬁé’r@lﬂ%s{:@ &Y be
conmbi ned Witk <@Re o)OtiMaI-naS sdeRisliethadeRendi N¢ soritheduit edad appl i cati on.
In particular through the use of materials which are adapted to one another
in terms ofeligd HoRdCTEICMPOReRdi dn CRIREESRS & SR GAnduS i £ IR Hddsi bl e
to produce I regi i : f FQIH
component s B BLr s 0 B SRR TN (e
sem conductdavieleeienrin ig selifr dtas ister Wot whdsshahisc hredffesr 1251 fumnctd orfed aw t he

sensor -t echno] ogqi cal | ctive and/or emtting .device., Accqrdingl t he side
opposit% téﬁc{%geﬁedéyad%etﬁ"re s@&?ﬁfcﬁﬁﬁcﬁ%&?&ﬁc%ycl?%&sv% %é}/d/or

sensor - t echiltgirepldaw i iV enANHOr BMudy F daMs o, |d kvdiseTestric
functional structures. 30 In this exenplary enbodi nent, the nultilayer
patterned saser tfor ieorsiatitling ted adte ictidodi il sHOWP iRt Gk e¥egieael § o

Figure 7. |1 jti t he, sem ¢ uct. e;ﬁn; . 3
functi onal Osr?ct Sﬁ'c eurvgef]fsa‘—’1 it ﬁ(r;grs g& vstelgﬁrﬁ ?e’ I ch‘%@acfscen cot?%éeg%nrlrep%%ent 1

from t he underigiigded Godataddiviitdn, tHehawrsdeact irdmni I3 coffrponeitteomd | ses a
chip stack co% sing the sem conductor_ el enent 3 W

th the
sensortst ec MR tcal Ty BF KLAMRRE Gl BeRifdh i SRIPRRRA e §7 AUy RRFWEIR? chip
33, onto wWypdhe chid, i fffadthe) BN Ora el it g isapdacesl. In the
same way as the joining together wwth the support, the placenent may
| i kewi se besidffadiedrativadre Wdfse rRiposite. The further conponent 33
| i kewi se has a fit 21 which guides 10 the waveguide 25 and to which the
| atter may be connected by neans of an adhesive joint 29, for exanple.
Figure 11 showpztdanridersesgmnci neriaofa tpes d@etsmpam ingohpomensd, whi ch has
cavities 18 on opposite sides of the is sem cond%:tor el emrent 3. The

cavi ti¥ds e USSR ForviGhpte 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
25 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
anodic bonding.
30
In the case of an optoelectronic component, what is achieved
by virtue of the cavity 18 is that the photoelectric layer 7

of said component is surrounded by a medium having a low



“as cavities for applications in radio frequency technol ogy. 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 20 covering of the patterned base 331_is produced with a further base
332, while the patterned support 9 in th enbodi ment is provided with a
covering 19 in a manner simlar to the conponents shown with reference to
Figures 1A and 1B. 2s In particular when multilayer supports are used, the
overal | constfrracttiior dhdexe Eafiad lygi ned togetberity ihefoaried pnpesnse
may reach a thickness which no |longer readily permts conventional dicing.
Figure 12 §ﬁbﬁ§eaf@P6§§°§€étF&ﬁuFﬁgﬁﬁgﬂla t Ve G SudRCEPEEES JAE on
in the waf gr f31C0MQY LR RNV LR GrticddtolRe VBRI 3D pMticth RaRdiRg 1di es
for the sem conductor elements 3 with the sensor-technologically active
and/ or em t@miady sgeviode the Hdsifduphlase wsfievds a36peR71,213y, a@pteiched t oget her
withit, which _ 22 formthe tterned support 9. .Sai.d suppart npri.ses
spacer$ w L RS a5s SERRoGE 1Y S0 i ey HadiHg A FerTReri e St Udur o
11 in the ffarn off iantsRgisaired dyeiises 31. This construction affords the
advant age over a solid s transparent support having integrated | enses that
arelatively thin transparent wafer 38 can be used for the sane refractive
power. In t I r at, j | gt i tracture
conpri si ng%{ e \ﬁﬁ%ﬁg% lfao%%g%igg’oﬁs%ﬁ\?a%tsg%e%ﬁéss\é ayctoﬁg %ﬁ‘te‘\%ghcg%e, at
| east in paxtampsepartdtd rgnEemtts o Iy cediar atdtrig epaintt/ rareidonimect ed t o
one anaot her, vi.a iqpividu%] bs 41 in order_to enahl.e the fekgeto have
the nedess&l il Iniatyyafdsrowéfcl?a&eﬁ’d'ctﬁ 16 AT & & % KT Wt Er s
35 10 38 i Rl MARNLAMAHIID PSAfhaMRNp Wit d M isepaiaied in a
si mpl e manner by wet-chem cal or dry-chem cal etching or by sawing. As an
al ternati vélitFaspanskt t er ni ng of separating points in 20 the wafers before
t he j oi ning-together process, the latter nay also first be joined together
with their base and then be patterned. Mreover, the order of joining
t oget her arfthypdtemrariang svoh & s vdltyemeat e lfsor ddrerd niwviidgatodiayertsheof the
support, whic be expedient far ex lLe if the 2s individuyal |ayers
have d]isfferréar‘f{llog?reerq‘%ﬂ yaﬁﬁo&eﬁ%ecﬁﬁgggﬁ PRI, SRBPYeT 'an‘ld} e, the
first |ayerpaftitdigsyppdd tms Rdgdaed drgetdare pidy thisy s emeandugt or
waf er, having the dies, and the patterning may then be perfornmed, whereupon
af t erwar d, hering tthediqlaahrist adst@agpart equnl 3 ihstarrderost prepdi t er ned
| ayer is jqi er. W t £ N P enc our se,
be nodifi eg"alqﬁdoaftny e |lree{d ttnﬂlgennéegr%lae d%i)a g%op itehdlk$ a %n%n%%vear@%ée&
desi red. A3 fAfltlerd tWieclsigegul dtheorcaori inenssepdrsad ion firldmd heiwvafer, the

e TS B T R O LA ™
wet - chem cadordaasd tdOshe 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
25 surroundings of the semiconductor component and/or the leads

thereof.

The electronic component 1 may additionally be produced in
such a way that the contacts for the connection of the

30 component are located on the underside 10 thereof. For this
purpose, it is possible to produce plated-through holes 4
through the substrate of the semiconductor element. Said

plated-through holes may be produced for example by inserting



"5 vapor deposition, sputtering, CVD or PVD coating. Finally, the wafer
stack may be subjected to surface treatnent in the wafer conposite. By way

. of exanple, the optical properties of the | enses 31 may be inproved by
nmeans to of an antireflection coating or an IR coating. Moreover,
antiscratch or anticorrosion layers nmay B& applied in order to increase the
durability. These coatings can be produced, inter alia, in a known manner
by neans of CVD or PVD nethods. i5 The functional structure 11 of the wafer

as shown i rpdd s Lt Satkk SSUBE M€ CONPLKSIAT 38 8LHA%qAENLENS@S13Ly May
also be applied to the wafer stack after the latter has been produced. In

this case, “Witthed ForAWGHLEE Matpesal asSeardestmavbdats i agrandee iapHiigde 3,
may be appl | i f 0 e 8 sai d | enses ,may_ be produced
c%(r?dcrﬂo@sggfé”‘@e tﬁp& ﬂ\@feéef?%v\t/%e conne§t3204p L%Osta 0?1 1113& ence

on the stac r exarrpcﬁ)e as yner-r enses.
Synbol s: 1 ddaedroni ¢ conponent 3 Sem conductor elenent, die s 4
Pl at ed-t hrough hole 5 Top side of the sem conductor el enment 6 Sol dering

bead 7 %Sensor-technologically active and/or emitting device 10 9 Patterned

O oai R U LIS SlvdbgaRalierned epparten0 ohdte e alelde

sem conductor” el enent 11Functional structurel5 13Underside o
suppor t 140ptkloks t 28 tegrbnin SCoges t 1Ag ITayerdgPass gueodpeni e 8O t y@fi c

19Coveri ng C i it23,31lenses? vegui de27Wavegqui de core2s
29Adhesi vew‘ggjse%%%rﬁdlu%%%g%ﬁ%%ﬁ 3%,%%%?%&%%5? atihy point
30 25 Cluilsvilse Aapel heodl f®ra proghici it iana ed @kt ¢ O g €OPON@én € land

conprising at |east one sem conductor elenment (3) having at s |east one
sensorlt echrftf ot e ¥ Yl aickhse SHRFAUSH LY | IRPIATRD (F)PdTSage | R iRGe

L, (S 2 IR et sllon 0 e neLaY Blop sl o,
support (9)thmpattténed $easerionelstrhetsiretd 139 indd ctogstiemotiomathé or
the Sensor‘&§¥é¥¥ﬂéﬁg(fgéggégxéﬁgafgguégffﬁgétér%%&%?@cﬁ%éggﬁer with the
covering 19 of the support 9, said cavity surrounding the
15 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 émitting device. By way of
20 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

25 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
defines a mechanical fit 21 for an optical element. In this
30 case, the structure 11 is preferably embodied in the form of
a trench extending along a direction perpendicular to the
paper plane. The dimensions of the trench are suitable for

receiving poured spherical lenses 23, one of which is shown



"~ joining together of the wafer (35) with the at |east one support (9), so

that that side of the die (5 which has the sensor-technologically active

_~and/or emtting device (7) 15 faces the support (9), - separation of the
‘die. 2. The nethod as clainmed in claim1l, wherein the step of production of

a patterned support (9) conprises the sﬂéb of 20 production of a multilayer
patterned support. 3. The nethod as clained in claim?2, the step of
production of a nultilayer patterned support conprising the step of

producti oni®ftigé regsiepmenstsprspiealll) 10y infaf Wactdignal AsH @hd he
sensor-technol ogically active and/or emtting device (7) in each |ayer (91,
92, 93, oAyabEeimRedneipPPhEye? phEteEr AUl buppoith(9)transgasentdt hod as
claimed ingghaimg or 3, the step of 30 joining together of the wafer (35)
with the at | east one support (9) conprising the step of successive joining
of the layers (91, 92, 93, 94) to the wafer (3). .. 26 5. The nethod as

clainmed in_pone of _clains 1 to 4, the st of production of a patterned
suppor? cofp?HEFng f?%w§t%p£6¥t%%ft%Wﬂ?§gm%?ttﬂg ShPpEPTPARERR has been

joined toggéBerdvhghtbhenyal £4chB85dn, 518 wHEh MehBOHa 88 £haliMEBdpbBr PN Of
claims 1 to 5, the step of production of a patterned support conprising the

step of prkaabei Eanrbhonslsstuectvee {11inothehfosmppbra poF¥hasdcal The
nmet hod as ai i ne-o | ai step_of producti.opn,of a
ELoLTRE EOrRIGEOtng, BLEDE 18 BaroRBa L8P PR P EPRERB OO (e

patterned suppor rirsing t
support. 8fadhkonmetbothasfotmi aBdahnoptecel téAsnB31l The7lehbemayepei 5 of

patterning, co i §ing the st of _.patterni ng by neans of dry etching and/or

met-cﬁ%nich?sgggﬁanbgﬁﬂdyb? ﬁgEhg%iEQF?ﬁrFH%iH@OQHBFannﬁghghﬁcal | appi ng.

9. The net bgdpasekt alied tﬂeogﬁpﬁérﬁlatﬂstﬁi%ocgseEh€h§t§9a89 ang?hﬁern'ng
0

conprising the step of patterning by means of vapor deposition an
sputteri ngofintherleve ésaenagraddpyr tP¥Dacourahg andéotapliati n§ &hd/ or by

f ' inti i st ting. ,2s. 10. Th t hod | ai med
o one.of BFar ket B oPIF oY HRTCR naRcalEPrah BFon PatraRneaTSaRBer L
conpri si ngwibe ShepséohipoAAUELoONeDEMENEPACEH, thE RAFbkCUbAPpok@keat | east

one optical elenment (23, 25, 31). 30 11. The nethod as clained in one of
claim®1 to 10, the step of production of a patterned support conprising

the step of;phedugt 508,97 aR LREERIASHE (A7hnilR PAL issg%a&tf 9r pLkuLdsg, ¢
optical elenents, piezoelectric conponents, mcroelecttonic 27 conponents
and/ or act?Veservpagsfor eeteeivbngcartiepesitioning 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

20 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

25 that the sensor or photo emitter layer 7 cén 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
this way, it is also possible, accordingly, to reduce the

30 dimensions of the component or else to couple a plurality of

waveguides to an optoelectronic component with a small space

requirement.



"12. The nethod as clainmed in one of clains 1 to 11, the step 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 ogi calli active and/or emtting device (7)
or optical elenents arranged on the latt . 10 13. The nethod as claimed in
one of clains 1 to 12, the step of production of a patterned support
conprising the step of production of at |east one trench, in particular of
a V-groove,rr ke it tenchh iy ef@mapl y extendi ngxbipdedi r 8CtkQAspheBE N8
surface of the support. 15 14. The nmet hod as cFai med in one of clains 1 to
13, the stdpeoPaftedtinad cHrRECR: s sYate RAPPUTel X aRsts ssiaty + et ep of
producti on qaf ]_m;%P,a i it (2l) ny i [0 .claim
14, the rrecl%écrf‘laecal [ {E%le)fc%eel nkgel urlot?o%tﬁegj ffol{b%} %ﬁ\%dor{lgd%eacﬁéo?p??agca%ﬂeﬁ gnent
(23, 25), ifiompadtampilear By wasequli dexaniile, Ithe Fhpmeithodivas lda@imed itheone
of claims 1 to 15, the ste 5 of production of a patterned support

conpri € ng I NS bor § o??ng’fc%{mg‘lfptﬁbrr telvﬁﬁe?fﬁ'hfss St tdhponent s
(31). 17. Thedretind @sngdridiedddbrd Qi 1B &P, t driffe il tap Of s gl PduGEd on of a
support which has optical conponents so conprising the step of production
of | enses (@Oraliln guragaannty ordw & anrl/dre Bonl exnagrsiedn and/ or Fresnel

| enses and/ isml.enses, and/or the step of production of gratings, in
particul ar cg%eaﬂgélc;lr@a t|g1n'gs, and/ or of prisns. 28 18. The method as cl ai ned
in one of clains 1 to 17, the step of production of a patterned support
conprising the step of production of at |east one passage~(17) through the

support® 5 Hoyevaly fethdp Eedss n%ﬂ’_ﬁchr'bﬂe Y G dsl U5/ V] he step of
j oi ni ng togaidar &fat he el d35n WiHd #4168, al s | §astcONe Ratd e heagh sepport

conprising the step of joining together wwth at l'east one further support
acting as ampdo@EnspgOrQe: tThethettrabest ctai e iof oredigftigdmins 1 to 19,
t he support having a nmaterial froma group conprising sem conductor
materials, in particular silicon and/or gallium arseni de and/ or indium
phosphi de; glcssas,enbodiandnttul ari 1D owedted ol mssiguwed 3 unid | 4ior d deasapt al |
gl ass foam netal foam |owk dielectrics; sapphire, in particular sapphire
gl ass; Tcongdis tRRAEY | A CTREFIHT & HWRIPER e atariadhe SHEMAS as

cl ai med i 0 o, Sf SIS 10, 20 s 2000 Bfed 35)c ROk SyRpOT T . (9)

conpri sing an identical naterial. 22.° The met hod ‘as aimed 1 n one of
clains 1 tccRuctuee subporpahges e hwafer3 hawnigeh hiss ned s iexpehst onthe
coefficients 25 ich are adapted to one anojher at the interfaces facing
one anot hers.erﬁs\frm%}heec n%cf]ﬁo ?fgbg’f ATED T P IHHC of et B I 1&?61%, t?'nrégstep
of joi ni ng dngeidreterdrdthe Wodiet ahiteddeoSUIPROrde €0FPIT S NgFSOu¢ heighep of
anodi ¢ bondjng of the wafer to the support. 24. The nethod as clained in
one of2%l ai MPHNIP RPN tHee TP TG oi hi Yy tRyeddetcdf’the wafer with the
support 29 conprising the step of adhesive bonding of the wafer to the

support. 25. The nethod as clainmed in claim?24, the step of adhesive s
bondi ng of Bdwmided erateridks stppospacemprisi ngsithke stephiof swbesase bondi ng

w th pol yneéfasasn,d/t%e erﬁ)é)t%(é/rflgfegf Vt Se' support may also comprise
semiconducting materials, such as GaAlAs, which are

25 transmissive to infrared light.

Figure 6 illustrates a variant with respect to the embodiment
shown in Figure 5. The functional structure 11 of the
patterned support comprises a prism lens 31 in the variant

30 shown in Figure 6.

As in the preceding exemplary embodiments, the patterned

support 9 may have not only a single layer. Rather,



"26. The method as clained in one of clains 1 to 25, the step of joining
together of the wafer to the support conprising io the step of
_nmetallization of regions of the wafer and/or of the support and the step of
all oy soldering of the netallized regions. 27. The nmethod as clained in one
of claims 1 to 26, the step 15 of joini ng®together of the wafer with the
support conprising the step of diffusion welding and/or glass sol dering.

28. The nmethod as clainmed in one of clains 1 to 27, the step of production

of at | eastmanel pafderpect StHPOriusPsPis si age2a ke poepfe,Praduct i on of
separating points (40) in the_ at |east one support. . 29. The nethod as

clai med in B0 AR (@F J8he fenRpRFt febtiuriieg watestep wiighoduetion
of at 'eaStde“¥é¥r%ﬁéL%éhf%b&&&éy&%"éihmén€Ufgtéf%ﬁﬁ %?rbéfﬁg effected .
sensor-technol ogically active and/or emtting devrice ? on a’side opposite
to that side dfhe heathe admpds has. tTiee senkot 4 pehnobpgd cal $ ymagt tves and/ or

emtti device (.7)._ 3Q 30 n e} ectronic conponent (1) copprising, at | east
one se%coﬁﬁ%ﬁ’orléleﬁr@hto%sﬁ %ai/?%%r%'t El‘e%'%lfn@%?fér%e‘&%%?htje hheR ot ¢afty
active and/fgr efid tidvisslevi Eenddlo@ical1 ) easti peadd) St shoer{R dbhice
particular produced in a 30 manner as clainmed in one of clains 1 to 28,
wherei n the’ sem conductor elenment (3) is covered on the first side (5) with
a patterned support (9) having at |east one structure which is functional
for the sensor-technologically active 5 and/or emtting device (7). 31. The
el ect roni ¢ Bxomminentofisswdlai endebd imet @ 39, stidven f Umcri @iads ST ragd ug es
bei ng produced by .neans of drg etchin nd/ or wet-chem cal etching and/or

mechantGal G+ Srdi Y S 0T nedPRet tal FABDTHEES vEpor L a¥pbsi #1 oandndfor
sputtering couHast LYV &0 Nt MWK 01y PVD, CORL NGy 20008 PLAG T Ngyapdi gr by

means of stencil printing and/or resist coating. 32. The eléctronic
conponent ash AmeRFiartai itsd baysd, 92 scomper bee s ez nedassppoent havi ng a
spacer, in ic] ar I t.one optic el enent. (2 25, 31). 33.
The el ectr on%t(r:éfcloérjrip’onse% aagé ’clig%?rrel é|11_ﬁar(1: %307 [ o?léﬁ?i? hef pat t er ned

support havimfiy ated-casdnones s e ptHE1Es, | AR Par fuset Bond Or serhttides34.
The el ectraonj c, conponent as_clained in one of clains 30 to 33, the

pat t ertred %Mtt%v‘?%“ao%%dﬁ%% 97% ¥eny.155 35. The electronic
conmponent as clainmed in claim34, the nmechanical fit being suitable for
receiving an optical element (23, 25), in particular a wavegui de (25),
and/ or a mdrodiaxar o cseomdriehta aFREEIT 2o hi treel @rs rivttbonpopent . t80 36.

The el ectranj 1€, aimed in one of ‘clains 30 tpo 35, the sypport
bei ng connﬂ%f%@ﬁep%%ﬁ%%#]%ﬁ%y e ekt ?%ﬁlﬁﬁ/ HALEFERBoNGY hGSt b one
another. & B7furldiei @ £Lt$ONLEL CONPONETE s 889 & | BT NBE 1 Ns 0P8 1 £ 8i FR30
to 36, the support being adhesively bonded and/or sol dered and/or

di ffus?%n-véé}igegﬂ o IMd AR Ehdeke okl Erereoncemlrakepabyi Eheatenst Bl to

pol ymer s antial epsitvaddlhesivps AOE- M amsoPogOLIely 28es 0aRLeSE! oni ¢

conponent as clained in one of clains 30 to 37, erein it has at least one
functi onal t¥tfckng ed¢viige oh- a side (10) opposite to that side (5) of the
sem conductor to elenment (3) which has the sensor-technologically active
and/or emtting device (7). 39. The electronic conponent as clainmed in one
of cl ainms 3lhd ovdBiamhestedwn tie Bigpos t8 @bt Bérb easdm Oofke passaget ( #8bwnld

25 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
30 reduces for example the image errors in the plane of the

sensor-technologically active and/or emitting device 7.

Figure 9 shows yet another embodiment with a multilayer



- 40. The el ectronic conponent as clainmed in one of clainms 30 to 39, wherein
the support has a plurality of layers (91, 92, 93, 94 ) . 20 41. The
. el ectronic component as clained in claim40, wherein the |ayers (91, 92,

" .93, 94) in each case have at |east one structure (11) which is functional

for the sensor-technologically active argfy or emtting device. 25 42. The
el ectronic conponent as clained in one of clains 30 to 41, wherein the

support has at |east one cavity, in particular a resonator space. 43 The
el ectroni c conponent as clainmed in one of clai ms 30 30 to 42, wh in the

support haB24teFBgst SBRBOEFenche in parti CHRROE \2 gHodvE:s terﬁae"ff‘? 3ﬁ

pref erabl y .ext-anfing bemsr@5@§CEb9@ @bgegstb@ sypfaocg ghdt be.syppents
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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.

30
In this exemplary embodiment, the multilayer patterned
support 9 is similar to the embodiment shown with reference

to Figure 7. In addition, the semiconductor element 3 has, as



- _ddEb@ " s10%' ()- 910% ()- %0%& ()-1'!10% ()-zF: 10% ()-yy$10%& ()- dAm
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10%& () - S! aHEUhCHARGA() s thuERGsE) %k&fﬁk 102 1) @aveguide which is fed

10@8'10%@& )-S 6$10%@& () -L310%@& 1810%@& - <dp saBan& '1096&f&3-1096&
'()-10% & (F°o fctl@%:&mppnemy@l@wm M'e )1-0f eTfQ} megaciony t
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10% & () - 1! Bewi&op)iucort uaMeit( > BIKE s SehsErLAMNbILEILANY () -
|| S$109& | 10% () - TS1Q%& ()~ 10/ 10/ <<x"<KC 10/ 1, YAQYEE
VA0%& ( - plé%'l(")e IaHd'( )f(f%ﬁnkltt\?“) %@V(l)ceF\? POl A e e }C%é %130/ I°/nt°

109& () - @ +{HQUE the @ip3 1 thl s RAlQ¥& { fehent 3, is pla
109%& ()-1109& ()-11]"}" =" oft#tuss 18$10%&'() Fl NS$10%3/5/&'() Fle%&'()

10 10 10! MBE3YERUE (Y1 BEY&NE) Jypimdhes SouetdRySa itd$ the support, the
10% & ()- Sl%% %e%%ntc§%£p%%ﬁghlse be effected in the wafer composite.

The further component 33 likewise has a fit 21 which guides
10 the waveguide 25 and to which the latter may be connected by

means of an adhesive joint 29, for example.

Figure 11 shows a further embodiment of the electronic
component, which has cavities 18 on opposite sides of the

15 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

20 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.

25 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

30 composite prior to dicing. The wafer 35, which has the dies
for the semiconductor elements 3 with the
sensor-technologically active and/or emitting device 7, has

further wafers 36, 37, 38, 39 joined together with it, which
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In order to be able to separate this relatively thick

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

15 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

20 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

25 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

30 instance, a prepatterned layer is joined together with the
first layer. The sequence may, of éourse, be modified in any

desired manner and be applied to as many layers as desired.
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the side walls may then subsequently be passivated, if
appropriate. This may be done for example by means of
suitable deposition methods, such as wet-chemical deposition,

5 vapor deposition, sputtering, CVD or PVD coating.

Finally, the wafer stack may be subjected to surface
treatment in the wafer composite. By way of example, the
optical properties of the lenses Bi may be improved by means
10 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.

15 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

20 wafer 38, or said lenses may be produced on the stack,.for

example as polymer reflow lenses.
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1 Electronic compcnent

3 Semiconductor element, die

4 Plated~-through hole

5 Top side of the semiconductor element

) 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
11 Functional structure
15 13 Underside of the patterned support
i4 Optical element
15 _ Connecting layer
17 Passage opening
18 Cavity
20 19 Covering
21 Mechanical fit
23,31 Lenses
25 Waveguide
27 Waveguide core
25 29 Adhesive
33,331,7332 Semiconductor base

35,36,37,38 Wafer

40 Separating point

30
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Claims

1. A method for producing 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 side (5), the method comprising
the following steps:

- provision of at least one die on a wafer (35),

- production of at least one patterned support (9) having
at least one structure (1l1l) which is functional for the
sensor-technologically active and/or emitting device (7),

- joining together of the wafer (35) with the at least one
support (9), so that that side of the die (5) 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 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 (11l) which is functional
for the sensor-technologically active and/or emitting device
(7) in each layer (91, 92, 93, 24) 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 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).

6. The method as claimed in one of claims 1 to 5, the step
of production of a patterned support comprising the step of

prefabrication of structures (11) of the support (9).

10 7. The method as claimed in one of claims 1 to 6, the step
of production of a patterned support (9) comprising the step

of lithographic patterning of the support.

8. The method as claimed in one of claims 1 to 7, the step
15 of patterning comprising the 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

20 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

pfinting and resist coating.

25 10. The method as claimed in one of claims 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).

30 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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5 production of at least one cavity, in particular of a
resonator space or of a cavity which surrounds the surface of
the sensor-technologically active and/or emitting device (7)

or optical elements arranged on the latter.

10 13. The method as claimed in one of claims 1 to 12, the step
of production of a patterned support comprising the step of
production of at least one trench, in particular of a
V-groove, the trench preferably extending in a direction

along the surface of the support.

15
14. The method as claimed in one of claims 1 to 13, the step
of production of a patterned support compri;ing the step of
production of a mechanical fit (21).

20 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
25 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

30 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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18. The method as claimed in one of claims 1 to 17, the step
of production of a patterned support 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 at least one
patterned support comprising the step of joining together
with at least one further support acting as a spacer.

10
20. The method as claimed in one of claims 1 to 19, the
support having a material from a group comprising
semiconductor materials, in particular silicon and/or gallium
arsenide and/or indium phosphide; glasses, in particular

15 quartz glass; calcium 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
20 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
25 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

30 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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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 support comprising
10 the step of metallization of regions of the wafer and/or of

the support and the step of alloy soldering of the metallized

regions.

27. The method as claimed in one of claims 1 to 26, the step
15 of joining together of the wafer with the support comprising

the step of diffusion welding and/or 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
20 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
25 (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 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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31. The electronic component as claimed in claim 30, the
functional structures being produced by means of dry etching
and/or wet-chemical etching and/or mechanical grinding and/or
10 mechanical lapping, vapor deposition and/or sputtering and/or

CVD coating and/or PVD coating and/or plating and/or by means

of stencil printing and/or resist coating.

32. The electronic component as claimed in claim 30 or 31,
15 the patterned support 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

20 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) .

25 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.

30 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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to 38, wherein the support has at least one passage (17).
15
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).

20 4l. 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.

25 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
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.



