" ;e3el (r6T| O 02SEL0304WOP Schott G as Method for producing el ectronic
conponents *159159* 5 Description The invention relates to a nethod for
producing el ectronic conponents, and to a housed el ectronic conponent. In
particular, the invention relates to a 10 nethod for pro i

el ectroni c conponents joined in a wafer having a patterng%%bggﬁggﬂiﬁgnd to
a housed el ecgrioni€ gpf@ponent having a patterned support. |ntegrated

el ectroni c conponents are produced nowadays 15 by enpl oying, inter alia,
vari ous wafer |evel packaging nethods. Inter alia, this methodyy m md
to produce OpINEHSE LESNi Fr SANPDRS Né Fectdnidi Soipbises t he CO‘mmm Wl“\ﬂﬁ
provided with light-transm ssive coverings which protect the -159159%

| i ght-sensitive conponents 20 from anbi ent influences) such as noi sture,
for exanplse, m&sdOiptii ance from nechani cal damage. However) in this case
mechani cal and optical functions have hitherto been realized independently
of the actual 25 housing of the sem conductor in the case of |ater
mount i ng. ThuBhe byimmgnofoexampllerespt iteal ar raageo@nt §prsuphrodsicphngst i c

obj ectives or i ber nec tp,t hg hg optihcal SRR after
t he productio%ﬁ%%ééggc? F%ﬁ3§%$?£€%is %ﬁgvi?gblg |eg§§g§o to Iarrgel
manuf act ur i ngcenpeReHees Inn RINPEFY DR withle t Hevengrac&glad@st he® @an

ot herwi sg gbe gohigyedsbp t heomeduet | b ded Nt 8088 LENCET ClibhpondBtaover ,
after dicing, that_is to sa%sse argtion of the chjps or dies fromthe

waf er, the fitREHRY Houdeh2 A9 FaRA t PR eSTRRPT Gne@dnfe 2
reoriented bei®ig=d hel il c et enfstien trieaeimd ac ash t tdrrodd | |asisotto.
addi ti onal manufacturing steps and correspondi ngly sl ows down production
and nakes it nore expensive. - 2 Therefore, the invention is based on
t he object ofImwvedxhitef oelettirenst abhpengnitisg arresprdisaddancwgdsysn t he
productiqg ag%{ggﬁpﬁﬁﬁﬁﬁéyc%heérOélféeC%éP@bGsCQHE89€ﬂE§e15BSEkaainbn

parti cul ar, ectronic conponents. This object is_already achreved in
a surprisingl§eBiefte fEHRE BlifeansTois a Medt i a@dEPdatE8ni £R cl ai m
1, and al so agr&hesd r Opite QMR | Borpeaedasce Hor WdHL | purpdBe, The

respective suhclains relate to advant a d | o S . .
P ghe components are prOVQ%g%F w% % Rggﬁk—transm1551ve

coverings which protect the light-sensitive components

20 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

25 housing of the semiconductor in the case of later
(L 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

30 to large manufacturing tolerances in comparison with
the high accuracy that can otherwise be achieved in the
production of integrated «circuits. Moreover, after
dicing, that is to say separation of the chips or dies
from the wafer, the finished housed components have to

35 Dbe realigned and reoriented before the optical elements
are emplaced, which leads to additional manufacturing

steps and correspondingly slows down production and

I
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makes it more expensive.



“Accordingly, the method according to the invention for producing an

€l ectroni ¢ conponent conprising at |east 15 one sem conductor el enent

havi ng-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 |east one die on a wafer, 20 - pfoauEtion of at |east one patterned
support havi at ne stru re _which |s functiopal far.the
sensor-techno ogrc% y’ ac |velgﬁgﬁ%l% %?rng &%vron EﬁjoN%F?Fc%ogether of
the wafer witéveohding drast 25aehea§&pp@at;nsothhae thaedviade agiest e di e
whi ch has thensensppateehap! 0ghaal kueactbye andbobneilel i ng dvidie J aces
the support, - separation of e die I'S_connection, an el ect r oni ¢
conponent is COMERPRERBY t 0SBENa @BNpoABNt PRAATLEEUAAR | coMPECE lEcddniical
signals imsto ehesnsh@dal s, and/or other signals into electrical signals.
In particular, it is understood to mean optoel ectronic conmponents, which
can 35 convert optical signals into electrical signals and vice versa.

However, the tieisn eilej:écrtonurs C Hmaanit alcsaeeq;ml I1y1 eracommess;mbhgr
sensor - technolo and/ or enlttrsg %tenent of exa can

convert physi® a@ﬁ?gﬁﬁnp SudiF A sodhd é?or&ange Br& sure or

chem cal neasawraiment, q@n@talsesasueheasroomcenbmabnens ihorcexadpnee i nto

el ectricaly signals of, %rcesd/er% 55&§%ﬁ]er nghb%q%%g' nghahes,

i nvention, the conponents are jolne the support, which is
provi ded wit FRAYaRRATLRES \#R Qﬂmﬁﬁimctronal for the
sensor-technol ogically active and/or emtting device, whilst already joined

in a wafer. This epables 10 the s ctures of the s ort to be orliented
éxact |y w i h ACRFAADTLY 1 nEPS oREBAOHe ARTEOYTEaINS St 1 YBVEREFOR SAFLL: ng
devi ce, suchpmbdﬁdﬂn@xaﬁpwiedtqﬁnndmwemponensem$ﬁ@rh$wmg &tur Leesnor e,

the neth g accordr 1co @%C dentrﬁgpﬁe%o ;ﬁgegﬁ tes thegﬁgrq{eas | evel

packagrng through t'he app I'cation O erne suppor
partially wi tmnmﬂmmmalflmmm\fem@mdbwal emitutnar dsvoceebanent s,

such as, for gxapplgr BRLI 3k, e%ees X h Pt OGhEEE &1 89 CQHPO%'itl%mIB' S

saves further process steps in the 20 production of such
sensor -t echnot'@¥pTal |y active and/or emtting components. Moreover, the

di mensi ons of- t he wasposiait cciaratbeléaagi_e sransdiderablay ﬁﬁﬁﬁ er through the
greater proximty of(%he functional éuctures of th gggrt to th

sensors eri tti iF U eCon ?he 82 %hrponﬁh|€ﬁ a §PBRPF|cant
contributi on Havirwe atniletsti zatd ostohcsucd ehéchr drd ciwonpoomat sfokn a
particularly a”%%gl%%% t@%%ﬁo}g&lagl L hOQc@f&QV d'a{}ﬂi/togc t h%m&@%?ﬂ%‘ on nay

al so conprise_t O production o | ayer patterned support nthis
case, these I@SM&' fmay al so have drfferent materials. Thus, it is possible,

b_yt \évay of exgnplte gdﬂuwbtggelthaﬂsrafﬂ eghel am[e% rmﬂ%hofth@l ass Qé?Q::ﬁSti c
W se ondaduct or ers n particu S vanl ageous | e
hdi vi Gude | s SYRPEn Wt s ehat Fedki obnihe, At tethnnen Fbe

fluncti onal f cgertdver seerdoreerivel bgi eadtiwectands candeod tednt | dgvdierer ce. By
Way Of exanplleacéé ﬂl?e support,

- separation of the die.

30 In this connection, an electronic component is
understood to be a component which can convert
electrical signals into other signals, and/or other
signals into electrical signals. In particular, it 1is
understood to mean optoelectronic components, which can

35 convert optical signals into electrical signals and
vice versa. However, the term electronic component also
equally encompasses other sensor-technological and/ox
emitting elements which, by way of example, can convert

physical measurement quantities such as sound or



- 4 possible in this way to assemble nulti-elenent optical arrangenents
for optoelectronic conmponents. The patterning nay be effected in the state
joined 5 together with the wafer. By way of exanple, polyreflow | enses may
be. applied on the support. The patternlng in the joined-together state is
al so advant ageous, inter alia, when the Support is so thin that the
patterning o i f %ﬁgﬁ b ne g
woul d destrogﬁf eégﬁ%pég{ v?%?he%S g%ﬁ§£f0| %%g£?%
waf er, the su%%@@@niéaeh%%%rté@raﬁuamplﬁ thD§OIR§§F¢r&ﬁaﬂn§ﬁG@§é§ §ﬂtength
to the constryctd operdhi ch enabl es the non-destructive processing of the
support. 15 A prefabrication of structures on the support before the
j 0i ni ng-together process is al so advant ageous. The support with the
pref abri cat edrst r weleur efe€aodt he@d@edqmigente@l e>{:a1@t|Y1M\1iré1|iltI@ISpeCtt1'ie0 t he
waf er when bein 20 oined ta

e r with.side e | e. The
pref abri cati on° t%t?ﬁEthQQe ndx¥ﬁ3}§ﬁb§5g§e %h%o%HBBEan F%l waf er
permt the uses otbrmueiradaltsl'olm tstterusemr(e«sndmjzom wiriec hfwoct domat Wictrhst and

the prelim nagye br Qe6836s Glodha JALESNG) nda0L sbbe SRpart . ZhuBrivay of

exanpl e, this nakes 1t possi osensor tec oIo iC
organi ¢ ni cr oflenses. ovhi hetsadresddudodnes) diert . waheri nd WFd@@labll&fers of

the mul tijlayefypaskereed 38 sypPenkt 1t £br e berconpest %Qarc(’?.l?n
anot her before this conposite is joined together with {he_wafer her, it

i s al so advarithgeousepPefhe piocedie ofS?B?ﬂFnﬁeFB@%tﬁgtcﬁ}th t REtdWSport is

carried out isn&ush aemaytcihgt aedwedualsdcalyeraes ar efpoi neﬁtatnpltahe 35
waf er, for ex he conposite co% Si ng vva r _and the ers %ll ready
so%y f

j(oi ned toget W?i‘l P e S atTE MO seh 15 er Me5HFhen be
oriented sepaatcad:ce:tcs’lrt@ tthe she udthwreesioh tdrﬂescwaflertegwbrteevetrhet Wageal so

enabl es aspatt g_ning kta@qnlgayetﬁ (Ileug}]‘?d Yhe - gﬁltbs ygher oF, Ryeway of

exanpl e, a mec anlca thinning o ayers in er conposite. The
producti on ofP3HeE BRI OTEPRRYC betch?«?tsedpeﬁtl%iY5Wék§nﬁhe BY Oife §A&T0f

l'i t hographi c pat tefeheg fhRce 16BY 1be tpeichkarerd 4y éhemaises of sauht abl e
shadowrasks of el se b% Ee nol di ng of. a preform produced I|thgg Ehl cally
(LI GA et hod)5°%0 | F*BPHEF to PPEAGRE suitEBIS® f unt?F onaPPEPRGEFEFES of the

support, the datperemey. bahiat t eaned hitdthegabiroeleygsandtppsi tirvelkire I n
S orasg0 LE-080A1 40 DA LELR 0dn L8, DEELALBPLY: 1) BLOQUERY DL NN, ot Chl NG

and/ or vvet c et’ching an / 3r Fecha g and/ or
mechani cal | a@;mtrtgl.n@ogoumee@tttsuctmzeeo‘cem, bethpar odumedsmnserO%tl tae by

neans of vapQiofisnasid i 08n $RULRIJ NGHfi dBt8di Al smOVR O t RVB.gRALKHRYS,
plating or 20 stencil ?I’I nting and resi st coat i ng Patt er ned sugports
st

havi ng spacer$-$3ropP BéFméF?érré’rft sERE e PBRCEAPBARESSERURTITSR i QL £8P

mniaturi zed opdpaat apbr aitgenmeehsSorsByrvi ehilec bigt tseﬂmic@tlmmcw:acthhi ch
can 25 chip, which makes a significant contribution to the

) miniaturization of such electronic components.

In a particularly advantageous manner, the method
according to the invention may also comprise the
30 production of a multilayer patterned support. In this
case, these layers may also have different materials.
Thus, it is possible, by way of example, to combine
transparent layers made of glass or plastic with
semiconductor layers.
35 _
In particular, it is advantageous if the individual
layers in each case have at least one structure which
is functional for the sensor-technologically active

and/or emitting device. By way of example, it is



" 25 be achi eved in the positioning of the support and the high parallelism
of wafer surface and support which is achieved by the process of joining
together in the wafer conposite, it is possible to construct, even at a

m niature scale, for exanple in the case of 30 optoel ectronic conmponents,
preci sion optical arrangenents for t he “sénsor - t echnol ogically active and/or
emtting devices of.the_dies on the wafer ich fter the separati,on, or
di ci ng, of tI‘f%O%?%}? or r%%tlﬁc’e & m%%naﬁi?r(%?m@& Ienrirl%%tls'e&lemt?ﬁ% eq%et&CF&m c 35
conponents. Mreavgeneneseponcdrsoehec beopi oduerbonentse support, which
receptacles may receive, by way of exanple, fluids, for instance for sensor
applications in - 6 fluidics or for chem cal sensors, optical elenents,
m cr oel ect r onTlee c ARFRIMINDr mayt | ve GLfrewde ial ethronttrled e@ined The
receptacl s npyg@lRor r §SEhYVehaWiWdE AN aBF WAL eoti bxad@R@, alR 1SRRFALWOT
emtter 5 conponents, for exanple _piezoélectric pressure sénsors or,

pi ezoel ectri cl &HFes SFRY ?Ecﬁpgg,le@of’ni REEaFEBPOLt r 56N PR tdfirTigds 1n

Cavities arel@héojb_ah%:&—itl&tg@ﬁ@@%i%tﬁ ij@a aﬁsfdlraaeapwgﬁgﬁgti Q.E'ﬂ'.{)er
structures. In partigcular, the patterned suppart in this case.be
produced i n sUtH*a Wﬁ?nt e aﬁué)peoa%tt bﬁesPe%cpgﬁé’t o&a%f)aggei L3FETNEET n the
conponent. Theseraaionj es fibef i nkdstantde swuppomeans betd fveemesingmarct land
sem condygct or y . -thi S S | east en. A
cavi ty my ol E AR g BepBrahT e SRRl OBp, PRI R
sensor - t echndbeipe abloypngét | vegetFor weaht thihgy defpte dheopsiRRPrel éfents

arranged t her gon, apded hiisq PPt Cthedl dmpirtags 9hcebagent schbaprfarpge, for
exanple. 20 For nmany applications, mechanical fits are also particularly

advant ageous B8e stFQRT St AN 4 he'tsigipornabByeshaf et BRATHIES Erckivef or " a
wavegui de nmaypHec & H0mE esif | thd heusspport. In this case, too, the high 25
accur acy ich can be achieved in the orientation of the support with the

waf er in~the wafer conposite may once agai n advantageously be utilized in
order to briny phrefadrdegaitdencor® shtrocpueesseomr itbet atwpwonk t bbedogensor or

emtter Struciiy _ejSBnEHS-%geQﬁﬁEhb?océQsECl‘éa'A so 2 f%5ARRLEELsT | rhaRy al so
serve for the oriéentation of other_tunctional elenments, such as, for
i nstance, | en¥&RPFE f Withertheuppor fabr Ippsed nBf raFSYTEE Aiint Bl¥eR nPrat er

manuf act uri ngoPi SEes§esexatelyi Rattdncesidar tHe tdieCivir«d WhenWakeng Even
during t of .further e]enents, _.the n whi ch

35. subsequent _ount | recisij
Can ba adfli okt Ret o LRy I8 Sp bt b Yar ey P EraTRAFer TE8mpos: t e
and t he accurpcyfdlhwiscacivreved | nhehesoruentassoremd tthe f isubaeeuent
transferred to t0e furt h?{% ELS”%Q@E%r er ¥R QYRS 1u§if-‘.eo UPROLE : DBY BE
patterned in Such a way at’rt i se_l1p conprises optical conponents such
as, for instamee, Femdesngucgpati ngsicds fupeldonaiots switlestard. ERean

advant ageous gEEMBhind AP SHEPOESedreyr f ke hﬁéﬁ@éﬁnbﬁgpbﬁdt‘ﬁ%dshbﬁ%QEh a way
that it E%s at | east one passage astgifunctl onal , structure. Suc assages
“P t

may ful f MY t ¥ 9 p&FEFRLFfar, SBESprBYeFngt o &ER %N 0 HRE
sensor -t echnab g araddy- idclacd el @aild/ or erdddptuydevi ceror sepsoanat

emtter str u%yéleoﬂrtlg%ée rpe&iei exg{t&q{d&%{r}g i%%er% r uctures or with

respect to the surroundi ngs 0O e ‘conpon are taken into
consideration as optical conponents 15 which can be integrated into the

support duringhdheindividual layers of the multilayer patterned
30 support need not first be connected to one another

before this composite is Jjoined together with the

wafer. Rather, it is also advantageous if the process

of joining together with the support is carried out in

such a way that individual layers are joined to the

35 wafer, for example the composite comprising wafer and

the layers already joined together with the latter. By

way of example, each layer can then be oriented

separately to the structures of the wafer. Moreover,

this also enables a patterning of the layers fixed on



~production ‘thereof are, inter alia, generally concave and/or convex |enses,
Fresnel lenses or prismlenses, gratings, in particular phase gratings,
and/or .prisnms. Prisns may be conbi ned for exanple in conmbination with 20
guides or fits for waveguides in order that the light from wavegui des
gui ded al ong the surface of the conponén? is diverted to the
sensor-techno] ogically activye and/or_emtti device. 25 Fi.nally, .trenches,
in particul arL}\‘ﬁggW%@%s)orar Yol sﬁt%ﬁ?@pgg’ f &nEEOREM & &&%”e"?gf or
speci fic appl ofathensayénst hnstibaseafartcenpbsbdrea V- groove extends on the
support preferably in a direction along the surface of the support. Such
grooves or trenches 30 may be used, inter alia, for receiving and fixing
wavegui des. Byh@aprepustarpl ef t hhs meppard, BaY d&scrided ehovet iferan
advant ageaus £ N8t k9N fank 959018% Hag rAphdes ﬁz@l{té@ﬁ/ﬁ%ﬁ! degikN may
conjunction with prisns as Ilght-dlvertlng,elenents. 35 e net hod
accordi ng to PRePPREBHILBNPXahl8l ¥8CalYafldfebisl PrEEEResHge® i #186ch a
way that the ppi Rheg fgsihier oof at Reraed:af piblutbe alidmeastapbiiieanait er ned
support addltlonalg% coqgrises the step of g _joining together with at
| east one furthEF? B%? )acting as a spacer. In this way, one or a
plurality of patterned supports acting as a spacer can be conbined with one
another g/ o, Wl el SHPPRELaudb! 61:Ra¥e &5 AN, JHINGELORRL SLT UGt UT es)
such as l'enses, nechanical " Trts or the Iike. Tnter a Ia, the support may
advant ageous| Yhée Sueporded frionea demteandundyr et erPatterme@ar ocl ar
silicon or 10,98ht{¥8@rseni G6sid Hiehum phosphi de, which otherwi se has to be
hernmetically sealed, may al so be used as support material, it being
possible to obtain the hermetic sealing for exanple by neans of further
| ayers of thersuppard wvhskst ted ualdgatiifet hpavateningnposi peefEiably
abovenen&ioned ggnig nduct r nagﬁréals cany grpkﬁﬁgsﬁﬁgdﬁ¥1Ci%%L%ib known
met hods ié orReT S pr oduc & the®rE bggti%e fUhct’l onal” struct ures. ass, in
particul ar quamdzoyl asegclamiarl netediradinmt ericed f @ritiddrnouppendgomay al so
be used in a%@@'ﬁ@ﬂ@&fousl;%m?g. depending,on 20 the Jauendedaregeof use
of the conponent. Interesting properties may al so be achieved, inter alia,
with glass foerederedet dntegansligendhal Fpancowrk daRVct FEES Sk O8I so
advant ageous| ypbe- £bi Wi eslE &t e£X@NP! @vbNor 0bYer cbathaddceppakaat be
capa0|tag§es on the conponents and thus to Hgg{ove the radi o frequency
p=operti of SERCLD MRI ARG | TR Dt 3 Dr foaned materials, such as
foamed gl asses, may be used, inter alia, as lowk materials. This is 30
al'so advant a050US. | 1o RALLLEHE AL WISTALNG REILEONEIE! g EORPORGRLAREPT T SES
a radi o frequency conponent.” Sapphife~as support naterial al so has
out st andi ng prepepfi efFaesfonel RpRF | @dtrons OF oRiekakprezed 9ptacedunt of
its high thergptagoarbiets Vi By aneeMet GENUHS VIR YacEWFAELT WREEN eaRposi te
material g, ceramcs. or 8Ia5t| s or Imny ot her I.nor gani ¢ and or gani ¢
mat eri al 5ma e achieved 1n the positioning of the support a the
- high parallelism of wafer surface and support which is

achieved by the process of 3joining together in the

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

miniature = scale, for example in the case of

30 optoelectronic components, precision optical

arrangements for the sensor-technologically active

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

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

form the semiconductor elements of the electronic

35 components.

Moreover, receptacles can be produced in the support,
which receptacles may receive, by way of example,

fluids, for instance for sensor applications in



- 9 advant ageously be used as support material depending on area of
application and purpose. In particular, support and wafer may conprise an 5
identical material. This affords the possi bility, inter alia, of processing
the wafer with the dies and the support ?/ nmeans of the sane nethods in a
manner that saves costs. 10 Wafer and su port may furthernore be pr oduced
in such a way ¢ ey_hay, h pansion coef ren S h are
adapted to oneﬁggé%%gr %][h ﬁeltr %[he ac)eis \/\/%l eRt Faceé’% Ae“Anotfier c1%° i s t hus
possi bl e to amdrdeedeckeduse) tdempenents esses becwesr waber mdsslum)ort.
Exanpl es of 1g3)suitshlie @@feerelnelss W kPélé‘é égélgg%}n% walsey S 263
gl ass for the support. The gl asses F%? or fray be used, 1nter
alia, for Si (Yeeﬁ V\BPeréccPﬁap&rtr él’ilfar SeRFsaEite bcﬁﬁﬂsﬁtjf 0fo% heETHelfedT t 0 t he

20 supports i Sc;empbabhesl n frdedxdnip 1O pibeget bee rvaf gﬁceeedreumréorﬁ so
concei vabl e, however, i endi,ng on,the materials use re adhesi ve bonds,

for exanple wPEh BOPGRE C&ﬁdFor e@p&%?’:édhe?r”\?: . BSonnd@ ont B ARSEhs of

al |l oy sol deriagtoaspnewi emstyenpetal |ized regi ons of the 25 wafer and/or of
t he support, and al so diffusion welding or connection by neans of gl ass
solders. If the support conprises nore than one |ayer, the various

j 0i ni ng-t oget Aavineehods eyl s sbakencamsionedoms i hevdei emotkerfudther

partlculqrof%u eegeﬁ%gm L 8hPgs 9! aBs. Qié\?faxs()lqﬁ{én% Yo et

advant ageously be use e ] ol ni ng-toget process. In-order to
facilitate th8UBPerhgmay r-ﬁetbrfér ﬁPFecéﬁsPFQéHC@ﬁ dEmsics Rg Rt dhadnd

support, sepaggti mgaaé p@nfét S rebrdd | ¢¢ besi ngertgdgi ntig t hgwesupport
during the patternin t he sup ort Furé?g:{m)re t he, net hod may al so be

devel oped i n SBEROZE y trﬂ}ftse derl{e?on RS St ubPEr SRR T he Rupport ,
- 10 functi ohetweenucsu@mtaraaqd)r séutedndncaosi @i eapmasinay t Ont hatissi de of

the die vihjr ch %@é tariglozegésogtt ‘i%@@;%' trai 85' ve an lotéénﬂ%tgt ;‘ae% devr ce.

Thus, by way 5 nal's com Wo sides 5 to the
conponent Wi tﬁ@\a@ni‘-m@mﬁw serﬁsmnqwlﬂmol @@recal sunéerens onf t he tdiede of

t he conponent s@ﬁngté&%éf-a@péaiwhaeks?%cahlﬂyoecan\ietaﬂg/ Qlevg et 19N
device. 10 The invention also provides for the praqvision of an electronrc

conponent hav?ﬂblﬁalzoﬁéf’ﬁ“ﬁﬁ’f?oﬁrFﬂﬁge?stpﬁﬁ?89edn\ﬂn tRhuSeZrFeCs e
abovenent i onegutlf sedvant agesents ef £om r danags pnpeneaksmprecordi ngly, an

el ectroni -G conponent accor ding to the invention) which, 15 in particular,

i's produced according to the nethod descri bed above and conprises the at

| east one senfeondoenyr eppkitatimssa smesbratieahnolfogiscal dyeactilse and/ or

emtting devhﬁgzég{‘cél%ﬁtaé@rgﬁtagé‘guéeﬁ%cg'ﬂgg@t%eg' SFERH D %Q;Vered on

the first si atterne ort additionall'y having |'east one
structure whiB¥n iv@¥ uritk | (ﬁﬁ%ﬂmpfl@r t Re §éﬁso?9Fec%nd¥%‘g¢w¢% a'eﬁyr vé&eand/ or

emtting devrpeodﬁrdsnedfu&ctﬂwabuﬁbwetum@s ohig heaeeppqrdo rrayhba\rﬁglheen 25
etch

produced for exa ns_ of ry et.chin em cal
echan c4 gr FRATEBSY WP Emar ey, SReciedi Sart | SBpiie PEpEPERRDRR, Bfon,
sputtering, Clkﬂﬁ)eosuﬁvbr(toatutrhg t}m avahgronnbytheamsfef stmposhitprimatyi ng or
resist Coatinane again advantageously be utilized in order to bring
the waveguide core 1into precise orientation with a
sensor or emitter structure on the die or chip.
30 Equally, a mechanical £fit may also serve for the
orientation of other functional elements, such as, for
instance, lenses or further supports. These may also be
mounted in later manufacturing processes, for instance
after the dicing of the wafer. Even during the
35 subsequent mounting of further elements, the precision
which can be achieved in the assembly of support and
wafer 1in the wafer composite and the accuracy thus
achieved in the orientation of the fit are transferred

to the further elements.



"30 In this case, the patterned support of the el ectronic conponent may
serve, inter alia, as a spacer in order to produce a spacing between the
sensor-technol ogically active and/or emtting device of the sem conductor
35.element and a functional elenment, such as, for exanple, a lens for an
opt oel ectroni ¢ conponent. The patterned support may al so be configured in
such a way that it defines a receptacle. In particular, such a - 11
receptacle nmay receive fluids, optical elenents, mcroelectronic
component s, déeFERVeF, pAiSSi \RIRTQIt r DAY c bl apabterned efise Pidy ol @y i c

conponents. S-hDF eQyer; ¢ $8er p%foh@rﬂ%@sswﬁp@{éaﬁ%oﬁ@é@a@h@ﬁw@w have a
mechani cal fit, thereby enabling, inter ia, an accuratel y defi ned

posi tion of aFOBI edBFtHIG ed +RBFEFN, VUchIXELRIE wereguifgectional
i nstance. 510 Soruspecds i crapphi C‘:@wdﬁt%g@o@rfﬁ&ﬂﬁé’ﬁ S a6 0Edppert omake

i nvention, functjonal siructures ma be situ not only on that

side of the cﬁ%ﬁﬁ%ﬁf‘o’@\?‘n bﬁ' HEME eJn%onF clhol i g%ﬂfagy ot 1R 3?'rd/or

emtting deviteastRatdres, gdwesammparenta mfpnmadersilch ssirudtiiees Sachn t he

opposite side as well. The s Lt on the SE conduct | ma in
H%%% %9 ?ura?ytygggg & QI oy SargagnEQ£ Yr

particul ar, 0 ﬁaye i i'ch tase"sal ayefs may al so
be conposed ofraiddimr@nta 20ommeetiahs. tdhé:heayélegsm‘ytleﬁh@aéngcagéltyrave at

| east ong est ryct e higha S chitfgibanabelte! hor senstlod eginokaghed! y

active and/or emtting device. Wiat nay be_involved in this case, in
particul ar, a?tErveEeRt MiEhy TRIRSSGentCf HOSTonEEnSE +eRa Lir 8§ TWREEKSSr e 25

conmbi ned wi t hoPngi BNctdgsedy tERase ButlRusEiupNaer ddhe dayirsentlhus, for
opt oel ectroni c conponents, for exanple) |ayers which have a passage and act
as ‘a spacer may be conbined with |ayers which have | enses. Such a conponent
is then distiwigat sdweel byken compdexondddauatiorl esenptopticabmapnangenent

whi ch isqpl acgd t i a re th ongduct gnent .
The i nventl on’i scmex% gl %2% :i(r%&n%(r\r)eét%dt +£%e%rglv$ u%lﬁgmﬁ?ef errergi %Odl ment s
and with ref PeRectioeon héhsseaéc@mmnymgenr adilggs.gemexdl by cgoacavgent i cal

reference syl for¥ eE8hvER deRidscal Fadssd M hahsBar ok ﬂ)f‘lérhelfehgﬁées '
- 12 Figure 1A shows a, cross section through an enbodlrrltgnt of the

i nvention wi tFF & Rfor R pRAEELRBGaEs Phase gratings, /Or prisms.

Prisms may be combined for example in combination with
20 guides or fits for waveguides in order that the light
from waveguides guided along the surface of the
component is diverted to the sensor-technologically

active and/or emitting device.

25 Finally, trenches, in particular V-grooves, are also
L suitable as functional structures for specific
applications. In this case, a trench or a V-groove
extends on the support preferably in a direction along
the surface of the support. Such grooves or trenches
30 may be used, inter alia, for receiving and fixing
waveguides. By way of example, this results, as
described above, in an advantageous combination of
V-grooves as guides for waveguides in conjunction with
prisms as light-diverting elements.
35 _
The method according to the invention <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



"a passage, 5 Figure 1B shows a variant of the enmbodi nent shown in Figure
1A, Figure 2 shows a cross section through an enbodi nent of the invention
with a-support patterned as a nmechanical fit for spherical |enses, 10
Figure 3 shows a cross section through an enbodi ment of the invention with

a support patterned as a nmechanical fit for optical |enses, Figure 4 shows

a cross section. u odj.ment _qf i.nv io i.th a s
patterned as iglépﬁgchaﬁgggﬁg?ishgg? gﬁyaéggﬁfdesﬂéigﬁ%%gggghéﬂéﬂggégoss
section throughtangeaBodi mofcest. the imverwayn enehoa ar aispaldtty =t t er ned

support W th galegsnek guﬁgo&%h%iwrgésasegﬁaé& thiQugh admdiddsation
20 of the enbodinent of the_invention 1llustrated in Figure 5 with a prism

| ens, Figure YitRhoRer @POSEeLectP8ACFhrWitigh &n EHBBAFFentWBtEhd*@%R/ent i on
with a mulgi-tayehed paftgsdesnsUppostridilrds) enssuatd Figur e Mersfeys a
Cross section t%ﬁough g aﬁdification of the enbodi nent of the invention

il lustrated | AEEYETE? th R pri€nt+8Rs, Figure 9 shows a further

enbodi ment with a nmultilayer patterned support, 30 Figure 10 shows an

enbodi nent with_functiognal_,structures o] i ' of _th ectyonic
conmponent, Fi %F%rl§&% 0w§h§hs§ﬁﬁﬁﬁﬁh€ﬁ ymﬁ?ﬁgggg %?ggf%nggp §§§#%x§%des of
the sem condufton &l eemncpndndt@% Rrgeréal? showeriicudses sedticem towough a
stack conpy i S%Qﬂlﬂeéré‘@ﬂiﬁét t @5 BedmSURABALh i Wi, Clinli snasiehlad d made

waf er conposite. - 13 Figure 1A illustrates a cross section through a
first enbodi nkptbef RgEMErdcRLdNi ESGdRondiRY 2L dPRgUEBdt RE iSVRRNEton,
which is desiﬁ@@é@ﬂ%in iJILSSQﬂaltiirfge'[ pomsi%_.leTgeﬁeI@sumi GO MpRieit ik

conpri ses a seni conduct or el enent or die i a

sensor-techno?%@f%%?l §°5cﬁx\?€‘1’§ﬁd;}b\f BEFETI 7 %ﬁng’eeﬁ bwersi PEt thce s,
which is refesmpgotb a&ﬁﬂhg:taptsbdéyheiminﬂmiewaﬁéhe composite. The
sensor - t qefinol gl GaLLY; BELAVELANDLRR,EELE L hROoHPYl 68 nTBE BS-oduL pay of
exanpl e, "a photoelectric Tayer Tor {0 converting electrical “signal's into
optical signapbseoisglte byer saowon nethe@dp sirde oFderhetgerduatitirRt dheel enent

3 is joined tpgetderivet Ryhbeidnder $de ks .a PridLr ned PRRACL1Rr The

connecti on between conponent 3 and patterned support 9 is_inparted by neans
of a 15 conne®tdhi? | Gyefs 15287 ( dht BatRt ABeRatREs paPEs EPPh&UpRCE S hed
support 9 hasmay passageeopgadngnlinaadeastauebusemhnelti deplesndinacivnonal

for the sensoriechnol gghcally agtive. apd o emtiing device f..29 3aid
passage Openi ng defrnes a cavity 18 0get hér wthePhe COvering T appl i ed
to the supporpr@pertiesthaytapssi de cbievhd, sénteonddcbor waltdmedess. G ven

a suitabl e chpighs of, ther SONPEGEE Ng layer 15, the cavity 18 can be
hernmetically partitioned fromthe 25 surroundi ngs, so that, by way of

exanpl e, no noisture can penetrate. Such a connection between conponent 3
and support Scemyrdelwchieved, dislectalta, mhy anedi adbandbdeously be

25 used, for example in order to reduce parasitic
capacitances on the components and thus to improve the
radio frequency properties of the components. Various
plastics or foamed materials, such as foamed glasses,
may be used, inter alia, as low-k materials. This is

30 also advantageous in particular when the semiconductor

. component comprises a radio frequency component.

Sapphire as support material also has outstanding
properties for some applications, for example on
35 account of its high thermal conductivity and UV

transmissivity.

Furthermore, composite materials, ceramics or plastics

or many other inorganic and organic materials may



"30 In the case of an optoel ectronic conponent, what is achieved by virtue
of the cavity 18 is that the photoelectric |ayer 7 of said conponent is
surrounded by a nedium having a |low refractive index. Equally, the cavity
18.formed by nmeans of the functional st_rgct_ure 35 11 may serve as a
receptacle for a fluid, for instance in order to be able to perform
chem cal anal uj e_usi peci.ally.a t .
sensor-techno%%‘g?%g%?%ggﬁg'v%gaﬁg%ér agmspgpﬁéidgn\%tgerl 1i gﬁ%ﬁ% Ot a
sensor | ayer.area of 1appBucat dovagndypuBpeayg- al SO serve as a resonator. By
way of exanple, the sensor-technologically active and/or emtting device 7
may al so be a _device for_generating 5 or for detecting el ectromagnetic
radi o frequenty WRIEE1RTLRBwWavEYPBPLE| t RRSou@Lerur MBer NSIOBPrd$Eh #cavity
ggy al so %ﬁ{vgdéﬂtiéfprﬁftagi?Me FﬁﬂEOaEE@ngn%Fﬁp&QﬁﬁﬁfiﬁﬁidﬁwfﬂﬁieﬁaCkgged
conponent. |n particular, for i.S purpose, .the cavity may have_a nedi um
havi ng a di el %L’t?i cogon8¥%ﬁ?sﬁ$n%qﬁté’le 82595 WHhsthe. C%fs\/va?n‘gf &yl e,
the cavity maguppsrt hby meapese bhetkyasaabetherhdds | &0 s mhngas. tHae cavity
may al so be fislled V\ét@ a lowk material for the 15 sanme purpose. A | ow
diel ectric consfant“df "The cavi ty medi um hel ps to reduce parasitic
capaci tances of the sem conductor conponent. Lowk materials nay al so

general | % b 2ed- 33ng OUGHLOL R 9%3&;@2@% BUPROLhuckd RArLheh ar in

t he regi on of e direct surroundings 20 o e sem conduct or conponent
and/ or the | ceals thetebheyThavel EBerBalcexbApSAERt CPShE) Cagatts oldialy be

produced in sgeh Aavevedhab bhe gABtREkSatornhkhencenackkonnabn?Fadee
conponent are |ocated, on the underside 10 tgﬁreof ._For IS purpose, it is

th
possi bl e to pPRRAUBBOPPEF ed Hithricugh™ Wl BESE1PhFolgh ¥R SubSEr ZEEUSE t he
sem conduct ortledenEnht st Sas sepl At edethir vafbrhahds snppolpe . pEadmpddsf olf
exanpl e inserti pas es,Ln t S L a S quently
filled wﬁ%h St Nodtey %%%a%?esgﬁﬁggiﬁépbéégggﬁ ﬁg§8gé §§8|#@§%on t he
pl at ed-t hr oughld®$ ef§ofortiichesepppett i et wkassesuhF4iboarrd 3350Fi §ire 1B
shows a vari apdy ofe theegmbodi &t 1 0f, the- igWendoprvdfdMstrated in Figure

1A. In order to produce the electronic conponent 1 shown in Figure 1B, a
patterned support 9 is likewi se applied to a wafer with a sem conduct or

el ement and the |Imddtercdlsan hemnodicdlSboadbagquent | yheepataded,ta pagsage
openi ng é% asslil nc()axd to th&‘i?a 'goggluc]t_,gr e errengn3tbei Egeirnserfte%d il& t he
patterned sup T T hetsrA ] Ol ned ?Bge?héf’ Wi th9thenaler o t AE passage
openi ng defi negprpoxtayvi ALsH t ogethevabieh threveomreer i dgpéfdohgt e stpport 9,
said cavity Qndi ng S C : SENSHL - t no, | ly,;aetive or
emtting dev?{égeg Pri oér] F%Qtaﬁeuém%a%e‘rad%fgisgg%j ol ne 'togg)?heérE wlg%t)é]é%glupport :
9, optical elRPETRrI42nd(RR BBROXY oRIBREHPEE; FERBBSLHPN1BYPFFPIAE, Oher e

pl aced directdyl®pt Solder sug f ageppbvibaessgnpetat echaal egyeahky o@ickihee or

emtting._device. By of ex l e, | enses y_be pr.oduced for i.S _purpose
by eana 251 pETRE: SHa PouP b LR SHRBPED: 72Phassonfrar upngn wellifs
j'oi ni ng-t ogetdrercpnoeessontihe wesnsyof8gahse £61ldrrbosés theseuppbirtal

el enents, so &lfq‘@ {hes senggrat echpalogi Qg.{ y afglié(le, or epLtting, g&isce 7
and the optica .e]_fenents 4 are hernetically sedl ed and protected from
damage. joining-together methods may also be combined with one
another. In particular for supports comprising glass,
30 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

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

Furthermore, the method may also be developed in such a

way that, in addition to the structures on the support,



20 Figure 2 shows a cross section through a further enbodinent. Here, the
functional structure 11 of the patterned support 9 defines a nechanical fit
21 for -an optical elenment. In this case, the structure 11 is preferably
enbodied in the formof a trench extendi 25 along a direction

per pendi cul ar to the paper plane. The mensi ons of the trench are
suitable for geceiving, paured,spheri_cal 3,.one ich i hown in
the figure. T%%n%% %??%a v ggggge%afnﬁ% #?Qi@gﬁﬁtﬁntﬁ% %ggggfﬁﬁﬁﬁﬁﬁ%hort 9
after fillingted t hthatranspdent &0 adhbei vedil gurhizrlshowsaa f urthiser

embodi ment Ofséﬂ@o%@ %@%o&i@&fﬂdia%g:i% tBRal BYenthon, ;4 n Walghd he

patterned support as a functional structure 11 in the formof 35 a
nechani cal fiThea, Bhewpyr ;lofexamplig.t Shonalsete@Rbadi Aratc it &LFeFitting
fashion tg t head or BOf £8qOptcal thens cddwohleat! engi MBYyube iikgelit@eég nto
the fit 21 after the %roductipn of Ehe cqggonent mjﬁh t he suppgrt. In this
case, the exat® &t RGP IPFECIbnstPREEHINF ed®By CRE 1819BheCdccifSt e
orientation ofothenget t ehaednsguppdtd 9sahsch- bashmbleqilyabeen jaeitied
together . with. the sem conductor elenment 3 in the wafer conposite. 5

Figure 4 show%n%éPﬁﬂﬁﬁkﬁ?&ﬁﬁ AW ch the support 9 has a fit 21 serving

for receiving and positioning a wavegui de 25. After the wavegui de 25 has
been i nt radu i it i e ELxedy hg. capanent by
means oflgn g@%%sﬁ§&e§§%8%29?g%% é%‘ﬁ@%ﬁ% o%b%hglﬁfogucggon accord%ﬁg to
the inventi oreledier euibPorGOMPRIRIE cAifitdi®d & hEodFHEMC YR fithaZl é&n  be
posi ti oned aboye-dheg senipanduct eegakanenttd so @geur abebyehbat ibhedsensor

or photo emtter |ayer 7 can_15_be kept correspondin smal.l, _since the
Gt —gui df nefSERRHR RO, O 291 PECBrRLr CUMEORPRERORALAGF S HEL aeBl y wi th

respect to thelsehseiidrchhivdmerti dtesrdyertd bientansnefohhewhith2l. In

this way,.it is alsq .possible, accordi Y, r e e . di nmepsi of the
20 conpo%ént o (ﬁ%ﬁi%qy plésa BFB@%???y %#8%%§g§§i&%£ g%m%nQ%EBBﬁ
opt oel ect r oni desonpor@nt abbvk aasdal | coneceseequihene®t | headl t hae

precedi ng ex%f@o@&#{?}%ﬁfp‘ﬂ&ﬂ&ﬂtpf hie 23 PakhennedsunRaphivas got

absol utel y necessar atter ma therefore b produced friom
seni conduct oraGates | And/fBr eRARPLRY BYEVESE oflexanpf St héidfpporfemay
al so have thesgi@Eom@i€tdal edsmbhe RAMSONEHIEd HEd ebanRIHe Abrécresdkt of

whi ch the conponent becqnes | ess te r.at ure-sensi,tive overall _on

connt P T g SRiiEEedl AnRSotE (BERREPEATEY AR 2t ha=s R e ned
support 7 mayom so Btsektulave fulricth onalsst r fetngtésniad t hefdor m sheopti cal
el ements 35 which, A LEA08 ﬁ}bﬁt Oaéé‘ﬁgé REL fveqnj!e/tpﬁgffdé@idd@.t' on. Such

.an enbodinment 1s ilTustrate gure I's case, the support 9
conprises a transparent materi al

The functional structures of the support may have been
25 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.
30
In this case, the patterned support of the electronic
component may serve, inter alia, as a spacer in order
to produce a spacing between the sensor-technologically
active and/or emitting device of the semiconductor
35 element and a functional element, such as, for example,

a lens for an optoelectronic component.

The patterned support may also be configured in such a

way that it defines a receptacle. In particular, such a



'- 17, such as glass, for exanple. In this enbodiment, the functional
structure 11 conprises a lens 31, which is assigned to the '
sensor-technol ogically active and/or enmtting device 7 and can concentrate
light emtted by 5 the device 7 or focus_|ight inpinging on the conponent 1
on the device 7. Be5|des materi al s transbarent to visible light, such as

gl ass, the naterlal t he support nm nprise 10 sem cpnducti ng
materials, suCf°&® égAlAs]mﬁﬁlcﬁeSFé ranéﬂ?%@%Ve P& Priar €T FIYhES’ Fi gure
6 illustratesmicraelactrantic r espemporenthe enfzadiinent sbewn ipasspeee 5. '
The functi onal f _th t rt i a prism
lens 31 in thglégﬁggﬁg sﬁé%ﬁ£%ﬁgFPE %lgg b%sQggléﬁgggFeggggBéeggénplary
enbodi nents, the patterned support 9 may have not only a single layer. 20

Rather, nmitihayebveatt @hRe SRS sa{peceltsqnapsad\bet&aéé&gw N e
together of the support with the wafer .on which ' the die for the

sem conduct or 2el ’éﬁﬁﬁ?n?‘gaél t frht ed BELRPYef @@é@éﬁnign t RB RS e‘F‘ll‘:%rrpo%l?t e.

The nul til ayeacsuppeetly9 ratyfltd@@s hey€i tidh eagh otnl t eletferdyefSttéd
structure Mhlﬁg is.functi naI Er the t Sensor - technol ogically active

and/or emtti eHE&PCeS?C ER&nPled UFVEEBH 8nb68?néﬁ?§a F&-shown in Figures
7 and 8. Here, the patterned support 9 conprises two layers 30 91 and 92
connected to ef. Vi r cogpectd t
varlantsdléhegpayefg%g %H%p%’ eg%gEggéﬁsﬂgfeﬁ% Iggya 288k8188 f'or

i nstance, gl asbeoripventien or hiowevared- fvaeshdrsl v 6 WAl tA e sandaliasoe
functional struehuEes %%ﬂrbﬁﬂ@ bR mhat 33 @l $§a§5e0@%ﬂﬁ®%%ﬁglwﬂqghlayer

92 serves as a spacer of the lens with resEect to, th
sensor - technoh@él 1 y SEREPY e taRBFBLCRFRL L Hg dfvitR ?ndAgra ictinshal

structure, a passage Rathk¥, lthd Scoris@idiefl mayohktkhe |lsaydr Shrwdwhenabl es

t he Iight oncen §ated b%.ghe Lﬁns 31 %? pass fromand to the

sensor - tec noP8g S|P$P8 tiVeSafias 87 ¥ '}ting device 7. 5 The variant shown
in Figure 8 differs fromthe variant shown in Figure 7 in that a prisntlens

is used |nsteageof Wﬁggggexoheneh%trg%hH gngidt%rF' 5%5 of

t he enbodi nents sho h reference to ures ts a | ower
focal |ength PBrtieBddrng have tmepé@yalewceé chﬁY%iné Chnég?e*errors

in the plane ghiihe sans -t pahnolpdical by acddmss s/ 06femd:tﬂfr&éteyl ce 7.
er_enbodi nrent with mul til patt rned

15 Flgure¥i shows & anott1
suppor t e 5‘35%3{? § - of "Hhi $2¥SERpMEYy BhbBafhe @St Y%e@ i Ytayers
91, 92, 93 andnf4. lgtdditurease,whhbeh!| ayers 9lfamck Ohat e f dpred ahea

spacer 11 a TRONSL: SLELLALLLG: LaYRY Yyl e aThed oRots; 20 deandded with

reference to Frgures ween théese I's a | ayer
havi ng a IensWQQta@ﬁMnhﬁleﬂa9lg@¢ueﬂu¢@l§lCQ&@erlg4Pﬁé§l§uﬂﬁﬁ 2BXer a

wavegui de 25. rwétaecaleemw UGtiernef AUt tome, sErhsthbeEs RBsSehblf-£ither
whi_ch enerqe 25 fromthe waveguid core 27 to be focused

Lﬁ[ol Itﬂgt%ilnsﬁf’mget?ﬁﬂolw&@hcaﬂ § ARPFVRT aRY/ FEaE 19 nghBeFEEReRcE: For

lfi‘ght emittedlhyetbe demiwe 7 Eorbe mmeamdwricad Pr eebspbyentst he fvegui de

core 27. example, layers which have a passage and act as a
spacer may be combined with layers which have lenses.
Such a component is then distinguished by a complex,

30 multi-element optical arrangement which is placed with

high accuracy directly on the semiconductor element.

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

reference symbols refer to identical or similar parts.

In the figures:



"30 The layer sequence or the functional structures of the individual |ayers
are not, of course, restricted to the exenplary enbodi nents shown. Rather

t hese nay be conbined with one anot her as desired depending on the intended
“application. In particular through the u of 35 materials which are
adapted to one another in terns of the thernmal expansion coefficient, it is
thus al so possible to produce conpl ex and precise optical arrangenents for
opt oel ectroni c conponents. - 19 Figure 10 illustrates an enbodi ment in
whi ch, in addFigeng iheskewscenduntss ekemeph itlesddghhasnstemctidimesntnhi ch
are functional for the n -t l:agi ¢al CLj d 1L Ll

device. 5 Accordingly, ?ﬁeég%dgﬁggggéggé%?gh¥H%tEg¥§8?gf£§%g%gg%?cgﬁhuctor
el enent whi ch has the s2nBa®Sa@@hnol ogically active and/or enmtting device
7 1ikew se hag;ifypgt iBnghows I UCt YL £5and 0 I thes symbine eshoghmant, the
mul til ayer patterned suEport 9is simlar to the enbodi nrent shown with
reference to Figure 7. THI%ERit#on, the seniconductor elenent 3 has, as a
functional striughtubee2 ashowsfar arowyegucdeonhigtHrdisgt ednt @nidedliaemponent 1
fromthe 15 underside 10 kg additign thet | ectronic gongggeg% 8onprises a
chip stack conprising the SB8fi cONGHECSP &idter? SURPYHt Rgteerned as

sensor -t echnol ogi cal | y achectmamainck brf em for ngpldeviczel 7lamses, further chip
33, onto 4 chy S Chi Psn@lis  0e SALODUEE B BRI, Jan | SrllRiGncl N he
2 0 sane "Wway as the Jjoining together wth the support , the placenment may

| i kewi se be effected i nef hehaafaveasiposivich FheStRPPHer Pabihponedt az3

li kewi se has a fit 21 whigd-gun des the wayeoshdecLb BdkkdH which the latter
may be connected by neans of an adhesive joint 25 29, for exanpl.e. r Figure

11" shows a f UFtHeFe ehbofiPiEht 20fCHIRE eFREEF BRI FREFhet, SHRPEATRRS
cavities 18 on oppositeosi drs ahveheisanwdahduct eipebetrepatB8eritba agvities
may be Uﬁ%d 30 for exangl e.as caé/ilti stfﬁarraé)plai“(r:gtlilo%es in radio frequency
technol ogy. The cavities e 3T ly the” wal 18 ot the passage openings 17
of the patterfeghseipporsh®ys or raspEsct seetyonf thhougdt tan netbbddeeddl, and
the respective coverings: Jhe coyertiitn oftheaSRrRakkbaraed Baseddldl s

produced with a further base . he patterned support 9 in this
enbodi ment i s provi ded SWRRPEE Mt ihglSin a manner simlar to the

~conponents shovguwé td reigfensgeckoskl HERS drA @ibddh a mod@fikBtRanticul ar
when mul élal ayer supports_are 5sed, t he qverall co strulce:tl on, of theoﬁarts
0

joi ned tG6Jether in the Uafer “BEnpoSFPeIE Yeacta t hFR&knesd ™ WAPER
| onger readily permts ThhventawosdlidiKigngre F guirteh 12 drisdmowserss Cr 0SS

section thro ai I S o ti in.th r site
prior to dici ngg.‘ﬁﬁ%gi wa%%éw%gh \L/&\lr‘:#)cﬁs hggéﬁgﬁditglsr}ofug’gl t emgtélrgﬁoggﬁl ugt or
elenents 3 with the ser®br- tt&¢hnolBYPBRALPY activle amd/ ofuefiitipHgradvi ce 7,

has further wafers 36, Sdstdbhed8,s135hd0d Reckt agetdes, with it, which form
t he patt%r ned_su oré 9.  Said sup:port conpri ses S{)acers wi t.h _passa

e
openi ngs “P7 ant?E Salf erSHNF nd §TPEFr &&T VTSt TRITIFR il“ﬁoﬁltfﬁéaitégﬁn of
i‘ntegrated | enses 31. Tif s cohstr uembodiafhar ds dihe atant ageveweiohb a

solid transparent suppoﬁjb%@e/u}s%# qr?%f]igé‘-%ge I-p%ea,lt%aé/rlasrﬁ elatd vely thin

transparent wafer 38 can or sane refracti've ‘povier.” In order to
be able to seprgure  hishows agi FuryEhen cnzeligenictwitdh canprilsingyene

wafers 35 to 38, it is patterned support,

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

Figure 11 shows an embodiment with cavities on opposite
sides of the semiconductor element, and

35 Figure 12 shows a <cross section through a stack
comprising wafer and patterned support which

is assembled in the wafer composite.



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 25 stability for
packagi ng or joining together of the wgfg s 35 to 38 in the wafer
conposite. Sai d webs can then be separat In a sinple manner by

wet - chem cal 8?(_% %&e@fﬂsﬂg&gga ﬁ%%éhe Wacf,glor?, tﬁs ’ég}t‘al terne nat ive to

the patterning Separating . points i ers bé
j 0i ni ng-t oget REPoBiveRts oft (v | ateerromic atsvpbnest Becpodned ttogether with

their base ansalntleﬁel@ﬁ Pafieieds MyLSQ¥RIited ey onder é&fnfixoéi& ng%/ t@ﬁ.et her
e

and patterni nﬁ may a so 35 alternate for_ the i ndi vi dual layers o
“support, whic RS SPEF eFOMPORCBkanh| €TPRUFES ndi ARG have

di fferent gmt eneméﬁtaad/ ﬁﬁ.et Bi elRASSES: sﬂmr%mmg@@mﬁl &cdifg first
nedt ether with the s on r wafer,

| ayer of the s gport é %pjéi g 5

- 21 having ?ﬂ Qf e 8™ 5fd eﬁ’d‘tcteernlﬂﬁ Tehn BEpert o & vier eupon
afterward, asréfiethed | ayer afs t hehsuppasd, Edﬁel nshaneetna At ¢r epatier ned

| ayer is join e fir e Th guence of

course, be rmglg]fl%gg IE%S}%M%& &QE% rrgﬁs:tﬁé?’%gncflcye 5 3 lgglrf‘% g?%ﬁﬁy 7I5ayers
as desired. Ahagr behe By ngah/atqfonenamphe, s@papmtcnmlécrbmct héawefterfon he

si de wal |55 Woﬂb@&w&smf&r&&%a@e @ﬂ?&éi’é‘t ¢l ol fodd prg@@haiﬁ okhi s may
be done for exanple by neans of suit cgegs'tl on net suc

wet - cheni cal Y&p®si V¢ - vapRr Heposte® orsidputterithip @\ﬂﬁll&omt&?atlng.

15 Finally, tQEeM@ﬁensigcgomﬁudbeogébh@@t adtho thidl hace rishieat mntd iy t he
waf er conposite

ﬁ theotlﬁ E_rertles of thele3nses 31

e R Sl RS S g S (S dn LT A

Mor eover, antasdr giaditeameght isoppoasi 08 | Byerisnpet sk 29 appdned ofh @rder to
h ity X - I )

known nanor folRgebiad. 1 0B S DR aEoed e BB DENESC pa S Bt ir e 11 of

the wafer as shown in 25 Figure 12, said structure conprising an array of

| enses 31, Whé' sacberagg Is%gpbettfye Meseh Yasagdf t@ﬂeﬁlhfglﬁtsg has been

produced. In this case, either individual |enses, as are shown for instance
in Figure 3, ?r’h?u%temé%pl i dd i ns¥BAANOf tife wafERCE4ONEL saikPB0 | EfSes may
be produced ogetéier stecknolodi exblpl £casvohyudporr eflewihgngesice 7. 22

Li st of fergnc lEI ectr i corrponentBSe onductor el e

di e54PI a?g)d t%%o‘%gﬁX%Q?%%T %TEfCﬁle Ss éhi %%‘r’ﬁjt 5?8%%&?68& | ng
bead7Sensor - t Eetinclygirdaki yl%lctlm%m%ﬂ ottem the nquwgr(tel@QPaam@r o
support 91, 92, @gﬁa%tleéer@ cgfthzﬁepaéérﬁ{@&qdéépwteh%u@&rs de of dhey

sem conduct or errent 11Functional structurel3Underside of the patter Fned
support1514opT‘|”c%@ F eFRAL I8 CBANSS PRIk’ Re 15, the cavity

openi ngl8Cavi 18'19C‘@a!1er| n)38021NEQiﬁéBchahly partitioned from the
fit23, 31?§nse525V\a ui de27V\av g%lrj.__
cor e29AdKEsi v%%’é% 933288 d BT du R or VBEs &5, SR %8R e FRASEPE At i ng

poi nt can penetrate Such a connection between component 3
and support 9 may be achieved, inter alia, by anodic

bonding.

300 In the case of an optoelectronic component, what 1is
achieved by virtue of the cavity 18 is that the
photoelectric layer 7 of said component is surrounded
by a medium having a low refractive index. Equally, the
cavity 18 formed by means of the functional structure

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

in the form of a sensor layer.



- 23, Cainms 1. A nethod for producing an el ectronic conponent (1)
conprising at |east one sem conductor elenent (3) 5 having at |east one
sensor -technol ogi cal | y active and/or enitting device (7) on at |east one
side (5), the nmethod conprising the foll ng steps: - provision of at

| east one die on a wafer (35), - production of at |east one patterned
support (9) 10 having at |east one structure (11) which is functional for
t he sensor-technologically active and/or emtting device (7), - joining
toget her of tREcRaPercy B8y wi Hnaheahso| gasveons SUPIESONADY . ¥ tWRY t hat

side of the dipe (&}arks1¥hi Gﬂhé‘a%e‘h@%rs%%%%otl%%@@all@? caktyvactdyg sndl or
emtting device é?) faces the support (9), - séparation of the die. 2. The

met hod as cl aPRedtRICISGHCE (hBr¥i AlERe R e J8VaFepfodudSRr dFing

pa'; t er ne(cji supper tf&Q)d@er@SeIQCtﬁ?ﬁ@gﬂﬁtDé Oﬁluaﬁ.bogr@;qﬁ@mﬂt# twéxfae@r
patterned suppo ained in claim e step o
product i on ofgécﬁﬁW?VFEySF Bipfgﬁﬁgagsupport conprising 25 the step of

production of at |east one structure (11) which is functional for the

Sensor-technokagL figdkhyact Luenaadcal; P Bﬁ%l% s el Sy duer (91

92, 93, 94) o |rayer patterne
claimed in cl &he 2 @A t Beresuepof jm’@@%{:’tx@get I9ér othehe RafkaogBs)

with the g |@@§m oRBRESURROY az(t%)cﬂ@’fprlfsaﬁgtﬁbg 5{1990% Slt%esc%lwlecy oi ni ng
of the layers ( 93 4) to the wafer (3) he met hod as

claimed in on@abf heva. A e ﬂam4hamégsﬁeﬁl@rle§¢6&&cﬁ0@ﬁ@mta% Rtk d

support conprtsi ngokhalabep of pat taknioFy e@d‘arrfdl% S PO Ida wiltC hdiast dxeen
j oi ned togethg& wi th the wafer as_ clained in

35
one of clains 1 fo BURARE P % ‘%H?&L%itl 8h oF yfﬁgtt‘%ﬁ‘n d Hpor
conpri sing theasiep vhyprétabbecitildrdowisty actlowes (Rberdfalt HeiS tigport

(9). 7. THhe ”Eéulﬂ@d %%p%' %‘ .med iQwO?‘ileec‘EL_fﬁ'cm?:o]nstt%nQ: dhee EeF?: ltry
production of a pa frefrne suppor t conprising the step o %ﬁaphl c

patterni ng of MeR&uUR0 heiRsor £© gedmee nﬁ@ﬁ@alascm%mqaﬁl% @f
to 7, the stepemicpasitetdingconpphiesitnd k-t epndfePdi€r ninag byiRans of
dry etchlng and/ or t- chenlcgl etchln% and/ or
generally be used as covering materials of the support,
in particular in the region of the direct surroundings
20 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

25 the 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 passages into the

30 substrate, which are subsequently filled with a
conductive material. Soldering beads 6 may be applied

on the plated-through holes for the connection to a

circuit board.

35 Figure 1B shows a variant of the embodiment of the
invention illustrated in Figure 1lA. In order to produce
the electronic component 1 shown in Figure 1B, a
patterned support 9 is likewise applied to a wafer with

a semiconductor element and the latter is then



15 nechani cal grinding and/ or mechani cal |apping. 9. The method as cl ai ned
in one of claine 1 to 8, the step of patterning conprising the step of
patterning by neans of vapor deposition and/or sputtering and/or CVD 20
coating and/ or PVD coating and/or plati ng and/ or by neans of stencil
printing and resist coating. 10. The net 8d~as claimed in one of clainms 1

to 9, the ste f Gtjio tterned suppor ri.sj ng_25 the step
of producti on%o %glcl{ey Q(#S’ g‘f‘?‘%’ul §r R%t° a}gPeD #e Feldt l(s)}neg%p%?%g
el enent (23, 2B, 13116) SEmlcvnelun:ﬁphodeJasnental Bred:emganensértéd| s 1the 10,

the step of pradyelil of ﬁ%a%temedtﬁgp@%ttéo%swg i S§£pnO"

producti on of recept ac in particular f optica
el enents, pi ei@@l edafi’r conpomenPassager oepesingni @Qf@rlﬁ;ﬁ?nerﬂ S @@idiby

active or pasgio %%t?lle@Ctvl}Plﬂ'l CtBbeMRAletimp i@ oEhe- et Eegpa§tcl9al nggi yn one
of claims 1 to the step of production of a patterned support conpri sing
the step of pFé‘éf&(Fﬁ’l on OFUEFOP’%QéFgone R ty, SRS cul aPfof a FeRonat or

space or of asefsolry tehihellsdicalnds adte valldraceioft i devidd. Prior
sensor -t echnol og %al I‘%/ @ctl ve. and/ or e ti n deV| gg (%or opti cal

el ements arrarm HeS1 HTEY 4979 ﬁ%? 88T a¥ &R RS ot ¢l ai ms
1to 12, 5 th@psueplofemmml oA, ofsxa:l'paat‘»errf@cr sepaop i e cofenissisngot he
step of PI %%l 1 Q<O (A éeﬁiéc%e diah, nE’B‘”thCeU'Qu:frPécé ¥f9r89c¥e the

trench pre yexten glnadlrectlo ong the surface o
support . 10 14enspE -fechoe lagicrailfeda¢nivhe @ eMaitvdng t devdcet héB¥tep of

producti on ofwa p@tft RRaE 13U P RN &0 i éﬂ%éﬁ%ﬂd&é&&&&f t&if’éj%&‘&fﬁﬁb@f a
nmechani cal %Jy . 15 °15.. The rret od as clained in claim1l
(

nechani cal E‘f)anﬁeloﬁfg RJVIeE) & sifdow et ¢ Shth cal Léff'er%ﬁ"ce]( 23,
25), in part| chlear jan\za\tg}wd@%t(h%‘i) p¥bddss  Thethet hedvasycl digmtedaido one of

clains 1 1 tep,.Q roduc L on, of a; atterned SUppor;t_ €0 Si n
t he stepfo prgg)1 t&ggl %n of %l%l ch % %%'f?tal %%npo en’f %

17. The net hoéea§om—aen‘bd0ﬂng¢bailﬁrylacttlrv@ siepent ttpnoddevion Jf m’ld;upport
whi ch has optigal SOPPORENTS LRI SiAY ahhé? SleShe?fi c%&%“%é&ﬂe@f dfpses

(31), in particular concave and/or convex |enses and or "Fresnel |enses
and/ or prism PEREESEeEndFER EABagLep of 30 production of gratings) in
particul ar phase gratings, and/or of prisnms. 18. The nethod as clained in
one of clg mepl t0.17; thR.SECP. 0T REQuCtion 9f & Ratiglned supRyrt,
embodiment. Here, the functional structure 11 of the
patterned support 9 defines a mechanical fit 21 for an
optical element. In this case, the structure 11 is
preferably embodied in the form of a trench extending
25 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 in
the figure. The spherical lenses may be fixed with the
patterned support 9 after filling with a transparent

30 adhesive.

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

this case, the exact seating of the lens is ensured by



'35 conprising the step of production of at |east one passage (17) through
the support. 19. The nethod as clained in one of clains 1 to 18, the step
of joining together of the wafer (35) with the - 26 at |east one

pat.t erned support conprising the step of jsoi ning together with at |east one
further support acting as a spacer. 5 202°The nethod as clained in one of
claims 1 to 1% ethae supggét Or}:avi amateria%froma ro corrgrisin

seni conduct or A&t FTAIE T n FarTt AR ES” sPEi cofe aRftet 8 | GHPRPSENi e

and/ or i ndi unwphobphilde, laszaly ibegart joihad quagerhghassyitdal cihen
fluoride: me!gbn; BbASACLA,T 83! 31 1L0BAL LO¥EE dbfbBELELCS: sapphire, in
particul ar sappﬁl re glass; conposite materrals; cerantcs and plastics. 21.
The nethod as claimed in one of clains 1 to 20, 15 the wafer (35) and the

support (9 CeABLESi B9 sABwWsIGR! Ia®odTBlell aln WiA-chlhe el lighas £haidred in
one of clains 1 to 212 t he support _and the wafer having thernal expansion
20 coefficienfs WhFch?ir eS§HAPEEd FOF ofePePbY HeY ANE hePFHit ek 9IRS faaci ng

one anot her. “3vedhedaet lxgl, asagktarnmedttd onavefuthal mpsl tBad2, ddwh step
of joining together of .t he waf Wi t 25, support. conprisjng the step of
anodi ¢ bondi ngngfoflﬁge%fﬂtq O%E’ﬁe éﬁbpgﬁt’ 4. c’%ﬁe Rét {%d‘eéis gPai in
one of cl ai necémpon@fft fhbysmepnsfofoani aghésfgeehbondf2fhe wafer with the
30 supporqty conprising the step of adhesive bonding of the wafer to the

support. 25. The method as clainmed in claim?24, the step of adhesive
bondi ng of thBywakanst @&t He uppefivceirmpr feragddBgt ke sthep igiventtiesive

bonding with eﬁéygﬁggoec@d/sorarﬁﬁoworﬁsﬂé@@éa/et@he@@wiJﬂﬂ,e pRLhed cagiclgigred in

one of clainms. 1 to , the_st of joinin ogether of the wafer to the -
-- g el Fah?

27 support cBRprEeFhyiemed st al PERAEPBAUSECF egP bREEBE the SRaf er
and/ or of theasuppatélandhhbethtepentonl beypholdecmig tefr kg gretalddrzed

o ning t3get REr BPUL KE MR T ohe Elibbor b BRpPTS: g e BUdp Tt -+
di f fusi on weldinggabhdéor gbaes sdlderiisg. 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 dimensions of the
20 component or else to couple a plurality of waveguides
to an optoelectronic component with a small space

requirement.

In all the preceding examples, a transparency of the

25 patterned support was not absolutely necessary. The

¢ latter may therefore be produced from semiconductor
material, for example. By way of example, the support

may also have the same material as the semiconductor

element, as a result of which the component becomes

30 less temperature-sensitive overall on account of the

same thermal expansion coefficients.

However, the patterned support 7 may also itself have
functional structures in the form of optical elements

35 which are transparent to the respective type of
radiation.

Such an embodiment is illustrated in Figure 5. In this

case, the support 9 comprises a transparent material,



10 28. The nethod as clainmed in one of clains 1 to 27, the step of
production of at |east one patterned support conprising the step of
producti on of separating points (40) in the at |east one support. 15 29.
The nethod as clainmed in one of clainms 1.to 28) further featuring the step
of production of at |east one structure % 1) which is functional for the
sensor-technol ogically active and/ or_em.tting _dewic 7 n i de_.opposite
to that side 31”% he™ i gzi Yi¢h gﬁghaesxa}nf'?eles'enggr?Evﬂelc%n%f%&?%g%@’a&q%e
- and/ or enittifgndéiicnel( BtrBiurdn bl ecompmisesorfpohens 1) odmmh sismg at

| east one sermcan yetor . gl erpnt s% Oof}a-‘é!e’&gm%tlol?g%%tll?z”eﬁagﬁive and/or

sensor-technologically active an r emtting vice (7) on at |east one
first side (5pmitgipar dedilice braedceani FoaCRARARAESad idhdi MY GGy of

claims 1 t9 28 WaRkAide theosepbeeaductat eh@IBRting3lod ScKOVEsRsheht he
first side (5@ Wi th a patterned support (9) having 30 at |east one
structure whi ¢hOFstPEnE€EVSRE “for the sensor-technol ogically active and/ or

emtting device (7) . 31. The el ectronic conponent as clained in claim 30,

35 the functiqnal, .structures.being _produced. by neans, of..dry. etchi.ng and/ or
wet - cheni cal gﬁéﬁf‘ﬁa gﬁ%ﬁgﬁa&&ﬁg%négﬁrge? %n&’loynd’ leatsnlg7S'Loer ln%’c}%ta(niscuacfh ?aasppi ng,
vapor depositigdasand/tdie spateeiahg cfhdtbe GUDrood: i ngy aadser comprigse PVD
coati ng /or, plat ad/or of ngj LihALNG GRELRY i st
coat i ng. . §ﬁ§E§Fg§9€gﬁﬂ c%%%%ﬁg%?éés s&l?%}?rref i % cfnLglgr'n 30 or 5 %I? t he
patterned suppoensmasshyeatopanéirared paghtecul ar for at | east one optical
el emrent (23, 25, 31). 33. The electronic conponent as clainmed in claim 30,

10 31 or 32, the patterned support having at | east one receptacle, .in
particul ar foFLlgufPuif. Baustiet&secer o\ﬁg’éléﬁﬁpdﬁetrﬂ &SRS TnetCi rF¥he of
clainms 30 to 3dbotlifenat tsdioied iHIpPOHirdasi nghe IunmecdkaAnrilcadtfudtyzdl) . 35.
The el ectyoni ¢c.component _as, clained in claim34,.the pcal fit,being
sui tabl e #%r (riéceolrg/)i%ea agﬁ?fggﬁqegll‘lgﬁgﬂ: (Cfér}p F‘:S in %g??%ncﬁleélrs a31
wavegui de 20 f25rheamdtomns showoelvcFionke €enponent and/or a

pi ezoel ectric conponent. 36. The el ectronic conponent as clainmed in one of
claims 30 to 35, the support being connected to the 25 sem conduct qr

el enent (3) bfSanotfc i NBLEBeRHRY anSIRER1ayY  TRBPRFEERbAI ¢ ddihonent

as clained i npgaeeehetl &upPpcld tP Ry hheesuROrénbei AY sadhae Vielyehonded
30 and/ or_ sol g%‘—{%d and/ or _ di. ;f usi on-weé(ded t(g t he sem conduct or el.enent (3)
in particul ar Rrpol yRBF5LARUPEr BRRYSRURRsi VESPRMYBr f%Ss <hitfer.
possible, the joining together of the support with the
wafer on which the die for the semiconductor element is
situated being effected in the wafer composite. The
multilayer support 9 may thus have, in each of its
25 layers, a structure which is functional for the

sensor-technologically active and/or emitting device 7.

Examples of such embodiments are shown in Figures 7 and

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

connecting layer 15. In both variants, the layer 92

comprises a transparent material, such as, for

instance, glass or plastic or infrared-transmissive

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

The layer 92 serves as a spacer of the lens with
respect to the sensor-technologically active and/or

emitting device 7. As a functional structure, a passage



'38. The electronic conponent as claimed in one of 35 clains 30 to 37)
wherein it has at |east one functional structure (11) on a side (10)
opposite to that side (5) of the sem conductor elenent (3) which has the
sensor-technol ogi cally active and/or eni%%ing device (7) . - 29 39. The
el ectronic conponent as clained in one of“clains 30 to 38, wherein the

support has at -l $S ( 5 40. ,The gtectr ni.c np n
clainmed in onel7o1?L%(S:IlI%1eeth ﬂg@% t%%uere ATt ﬁ-e[ su ?Ifakhas ackb?’ ufh&i’ y of
| ayers (91, 920n@3nt9¢)tedldos41thEhelQnsecBﬁomcc pagporferam agng| dioredhén

cl ai m 40, “he%%h%okh%ec%ﬁ%ﬁ% ﬁ%&hl?zac%§ve9% d/Breanl €388 H@%ﬁc@t7lea5t
one structure (11) which is functional for the sensor-technologically
active and/or emtting device. 15 42. The el ectronic conmponent as cl ai ned

in one of <l aimke 3RAtiarl shhel eil FhgusEpBOW fhas salf ARASEhONGa LYY, I N
particular a lrsﬁgonat or space 43 The el ectrqni c _conponent as clained in

one of 20 cl aFHEWE0 ifo ATUL et efh FRRC sBpPEREThAENSt 1atiednEnsreReh, in

particul ar a ¥fgmoevavekheehsesehupreaker abl ynextgngieng.in a direction al ong
the surface of the support. .As(9.A .A (.A;. A(.A A ;. ALA (.A@.A 9. A ;
A LA LA CACLA LALA (9.A CAALALAAAA A AEFOQ>IWe U

$kn@i val gb] Xhea]sracx] caf Callea]e@ﬁi@dh@@]t&i] sadwa] watbaredecaiea] cad ca] cal

Ra Lj & M-
E(;‘]@SAVL\CB@E%?Lg%lbgrglfcgla]cg‘%]c(%aqécg]lcai cg(]§c;a‘] ca?cﬁ]zgg] ggfca] c%f%gf}ga] ca] ca] ca]
ca] ca] ca] ca] cépéapéapca%a] cH)ega] el £ro Herpgle

he” image

NNNN[ OF OT TXXZE&H:B]; 9k Rc! %Jféee ]Jalr[ék\ Id s ree Y14 erad o2l ead vered cad Lad A cal] ca
] ca] ca] ca] ca] ca L cal ca] a] ca] ca] ca] ca] ca]ca]ca] ca]cal\l

'I'n. o_pgzqqr g?c §2 ?‘5}- '7'% §> RENFE ]] ] ca] ca] ca] ca] ca] ca] ca] ca] ca]c
a] ca] ca] ca] ca] ca] ca] caj ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal >ntn

u(#&aj # cA c alcal ca ] cal.ca ca]c cal.ca]calc
a]( ca] Jca] \(I:Y%m fg]lcg] ga g‘a}”ca%"' %}a %]e]r epﬂggﬁhﬁ']:‘]&aﬁfjé%ﬁxsm dla:ﬂrﬁfc %ca] ] ca]
ca] ca] ca] ca] crRptaprapda) sapraittal cﬂél‘}eca]sca]maqtcapca]béa] tla:}%a]@aqr@al]acra] ca] ca]
ca] ca] ca] ca] cappaabibhtl BLAMEIEbs four layers 91, 92, 93 and 94. In

@ 109 ()- @1 109&' () - 10%& ()-|10%& () % ()~
>WU3! ~04 1098 EdFx SPESuaARS Lavens| dvig g9d 931 apsgtpymed as a spacer
Lyl 10%&' () -!! 10%%a ( mameed YIihSI14P6 /td &16Yyerl®10of the embodiments

20 described with reference to Figures 7 and 8. Situated
between these two layers is a layer having a lens 31 as

functional structure 11. Layer 94 has a fit 21 for a

waveguide 25. With a construction of this type, it is

thus possible either for 1light signals which emerge

25 from the waveguide core 27 to be focused onto the

e sensor-technologically active and/or emitting device 7
or for light emitted by the device 7 to be concentrated

precisely on the waveguide core 27.

30 The layer sequence or the 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

35 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.
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sensor-technolegically active and/or emitting device.
5 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.

10 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 a functional structure, a fit for a
waveguide which is fed to the component 1 from the

15 underside 10. In addition, the electronic component
comprises a chip stack comprising the semiconductor
element 3 with the sensor-technologically active and/ox
emitting device 7 and a further chip 33, onto which the
chip, or the semiconductor element 3, is placed. In the

20 same way as the joining together with the support, the
placement may likewise be effected in the wafer
composite. The further component 33 likewise has a fit
21 which guides the waveguide 25 and to which the
latter may be connected by means of an adhesive joint

25 29, for example.

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

components shown with reference to Figures 1A and 1B.
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longer rea 1 v permlts conventional dicing. Figure 12

5 shows a cross section through a detail from such a
construction in the wafer 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,

10 38, 39 Fjoined together with it, which form the
patterned support 9. Said support comprises spacers
with passage openings 17 and a wafer having a
refractive structure 11 in the form of integrated
lenses 31. This construction affords the advantage over

15 a so0lid transparent support having integrated lenses
that a relatively thin transparent wafer 38 can be used

for the same refractive power.

In order to be able to separate this relatively thick

20 structure comprising the wafers 35 to 38, it is
~advantageous 1f the wafers have, at least in part,

separating ©points 40. The separating points are

connected to one another wvia individual webs 41 in

order to enable the wafers to have the necessary

25 stability for packaging or Jjoining 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.

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

35 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,
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5 course, be modified in any desired manner and be

applied to as many layers as desired.

After the singulation or the separation from the wafer,
the side walls may then subsequently be passivated, if
10 appropriate. This may be done for example by means of
suitable deposition methods, such as wet-chemical
deposition, wvapor deposition, sputtering, CVD or PVD

coating.

15 Finally, the wafer stack may be subjected to surface
treatment in the wafer composite. By way of example,
the optical properties of the lenses 31 may be improved
by means of an antireflection coating or an IR coating.
Moreover, antiscratch or anticorrosion layers may be

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

The functional structure 11 of the wafer as shown in

25 Figure 12, said structure comprising an array of lenses

(_ 31, may also be applied to the wafer stack after the
latter has Dbeen 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

30 lenses may be produced on the stack, for example as

polymer reflow lenses.



"1l POGLO% ()- @10%& ()- 10 10

40: 310%&' ()-S! 0! 10%.L& ()-!0! 10%H&' () - H JIKLLZzX6{\ =

1117, S-&10%& ()-f!°, S-&10%& ()-f!, S-&10%&' ()-f ! 10%J

& ()-1110% & ()-!Y ' 110%& ()-LM NsNNNN YNOB 1111 10 10
109: @O0%& ()-!~ 3! 10YRR& ()-!p3! 10%DD&" (F£! 7", S- &10%b&' ()-f

.S &10%& () - f NNLOF QQLPPLYZNGS 11111 210%) u & ()-/'e, &10% Z & ()-1'q, &10%
& ()-/ &10&—&%&&% 09%&' () - PEQQGRRHSSWUBNGCS 1!!'sn, &10%G

G&()-1]",&10%

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

40 Separating point
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Claims
1. A method for producing an electronic component (1)
comprising at least one semiconductor element (3)

10

15

20

25

30

35

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 (11) 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 (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).

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).

10z z 10z
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7. The method as claimed in one of claims 1 to 6, the
step o0f ©production of a patterned support (9)

comprising the step of lithographic patterning of the
10 support.

8. The method as claimed in one of claims 1 to 7, the
step of patterning comprising the step of patterning by
means of dry etching and/or wet-chemical etching and/or

15 mechanical grinding and/or mechanical lapping.

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

means of stencil printing and resist coating.

10. The method as claimed in one of claims 1 to 9, the
step of production of a patterned support comprising
25 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
30 comprising the step of production of a receptacle (17),
in particular for fluids, optical elements,
piezoelectric components, microelectronic components

and/or active or passive electronic elements.

35 12. The method as claimed in one of claims 1 to 11,
the step of production of a patterned support
comprising the step of production of at least one
cavity, in particular of a resonator space or of a

cavity which surrounds the surface of the
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comprising the step of production of at 1least one
trench, 1in particular of a V-groove, the trench
preferably extending in a direction along the surface

of the support.

10
14. The method as claimed in one of claims 1 to 13,
the step of production of a patterned support
i comprising the step of production of a mechanical fit
(21) .
15

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).

20 16. The method as claimed in one of claims 1 to 15,
the step of production of a patterned support
comprising the step of production of a support which

has optical components (31).

25 17. The method as claimed in claim 16, the step of
< ' 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
30 production of gratings, in particular phase gratings,
and/or of prisms.

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

35 comprising the step of production of at 1least 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
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acting as a spacer.

5 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 quartz glass; calcium fluoride; metal; glass

10 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,
15 the wafer (35) and the support (9) comprising an

identical material.

22. The method as claimed in one of claims 1 to 21,
the support and the wafer having thermal expansion
20 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 o0f joining together of the wafer with the
25 support comprising the step of anodic bonding of the

C" 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
30 support comprising the step of adhesive bonding of the

. wafer to the support.

25. The method as claimed in claim 24, the step of
adhesive bonding of the wafer to the support comprising
35 the step of adhesive bonding with polymers and/or epoxy

adhesives.

26. The method as claimed in one of claims 1 to 25,

the step of joining together of the wafer to the
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15 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

20 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

25 sensor-technologically active and/or emitting device

(] (7) on at least one first side (5), in particular
produced in a manner as claimed in one of claims 1 to

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

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

30 at least one structure which is functional for the
sensor-technologically active and/or emitting device

(7).

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

deposition and/or sputtering and/or CVD coating and/or
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The electronic component
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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 mechanical fit being
(23, 25),

The electronic component

optical element
(25),

piezoelectric component.

and/or a

36. The
claims 30 to 35,

electronic component
the support
semiconductor element (3) by

another.

37. The
claims 30 to 36,

electronic component
the support
and/or

(3)

and/or soldered

semiconductor element

microelectronic

diffusion-welded

as claimed in claim 34,

suitable for receiving an

in particular a waveguide

component and/or a

of

being connected to the

as claimed in one

anodic bonding to one

as claimed in one of
being adhesively bonded

to the

in particular with polymers

and/or epoxy adhesives and/or glass solder.

38.
claims 30 to 37,
(11)

semiconductor

The electronic component

structure on a side (10)
of the
sensor-technologically active

(7).

opposite to that side

element

as claimed in one of

wherein it has at least one functional

(5)
(3) the

and/or

which Thas

emitting device
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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 (1ll1) 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.



