; VWKYe3el XR6LTO3SG.0103SGP 1 Met hod for producing patterned | ayers on
substr at es oBescoiopséGPn 5 The invention relfates to a nethod for producing
patterned | ayers on substrates, in particular for producing patterned

|'ayers with a vitreous structure of surfaces of substrate M
manuf acture in particular integrated sem conductor conponmm“mmmemmw

apt oel ectroni c conponents or other sensor or enmitter componenjg,sit my be
necessary or advantageous to produce precisely patterned passivation

| ayers. For exanple, it nmay be necessary to introduce ope n 15
encapsul ati on at sone positions in order to a"0“’6|60tr'mmqmﬂuwmuﬁwm to be
made wth the packaged part. G ass is highly regarded and use

range of applications, inter alia on account of its excel | ent” 83§5|vat|on
properties. The perneability to gas nolecules 20 fromair is, by way of
exanpl e, lower by orders of magnitude than that of plastics, which are

ot herwi se used for the packagi ng and encapsul ati on of, for exanple,

sem conduc thst lnadpfoe ndso dwnith @ qresteteremdd 1 @y et oon asulnetihatesi t r eous
structure, such as in particular a glass, may 25 have favorable effects on
the service life of the conponents. Furthernore, glasses also offer
excel | ent psofeciporo@gai nst water, water vapor and in particular also

agai nst_aggressive substances, such as acids and bases. 30 03SGE.0103SGP 2
HoweverS accurate processing of glass |ayers presents problens. For

exanpl e, itris KnAv: {on UsEl Phod opatd endabe Bbassesdusush gstferneganpl e
FOTURAN. However, glasses of this type are extrenely expensive.

FurthernorelaYQr$sO% PoRIG Pt 0 iRtPTHehT AT yE F EW?d%%éﬂgc%?F9eEF%ﬂ

gl asses. Al i SUub AL YLD SO CRSEe 0$f Ol @sELSesi bt i SuBBt¥aPOSSI bl €
to achi eve c Ing rates, and consequently a method of this type is

al so slom/and accordlngly t oo expenS|ve for mass 10 production. Moreover,

e F R AurR L EALD0,BYs 81 30: CRIRGE, Olnflest0da | BepcoshRsLt gt ed part.

Accurate p erns can on glasses by aser ni ng, but
this technlcpmp¢mmn¢s,vepwosl©mtamml¢omomy@@@@tﬂeOfomth@ssS®n§@nc©ron

Cur e o SnbPLE SSUREY; KLU TESTAERLas b R agpogeness, b
whi ch can h@r@@@mev@ﬂema$®1@tp@ttﬂem®@d§a881vat1on layers. For
example, it may be necessary to introduce openings into an
15 encapsulation at some positions in order to allow
electrical contacts to be made with the packaged part.
Glass is highly regarded and used for a wide range of
applications, inter alia on account of its excellent
passivation properties. The permeability to gas molecules
20 from air is, by way of example, lower by orders of
magnitude than that of plastics, which are otherwise used
for the packaging and encapsulation of, for example,
semiconductor components, and consequently a material with
a vitreous structure, such as in particular a glass, may
25 have favorable effects on the service life of the
components. Furthermore, glasses also offer excellent
protection against water, water vapor and in particular
also against aggressive substances, such as acids and
bases.

30



Therefore, the invention is based on the object of 20 providing for exact
patterni ng @SGLOHBEGHS whi ch include glass2or a material wth a vitreous
structure which can be carried out quickly and inexpensively yet
nevert hel ess nakes it possible to produce precisely positioned structures.
25 Highly surprisingly, this object is achieved by a nethod and a coated
substrate as described in the i ndependent clains. Advantageous refinenents

formthe subject matter of the corresponding. subclains. 30 The nethod
accordi ng t%PW%%e¥nv%ﬁ??6ﬁt?oPr?ﬁ%S%é?Qe?%eﬂlﬁ%%p1ﬁ§e6? EH%%EPEFes havi ng
at | east ongrspidmse whi-Chxifpl®, ber cogtreolf tHi Ss&ngheeBpateesnbBeest €PS
of : - producing at | east one negatively patterned first 35 coating on the
at | east orRlawFeaceSucho3sdOLOTSEPEE - FAEPRAYt | HgWaveEcodd2FEFEr OTuhi ch
i ncludes a @ﬁi@?tﬁﬁe“é£8_éxﬂféﬁépyseﬁééﬂ§ivé?1FQPtEQEméHéfaE@ yhi ch has
been provided with the first coatlng, - at least partially renoving the
first coatiPessEopetaevabdchemnigalbyort Basecahoniapplyi Agch @EgaEEETFe of
the structuggs Lchoare; Lo beproeduced in the formof a patterned first
coat i ng. Then,efﬁt’g%s%t%ve %ayg(s are produced in the second |ayer by
deposi tion dfetdrsseebngldgseayett whiehlynpdseesla hat echaevei tawa

Vi treous st , ha u e Leh_h e coat ed
W th the fichHE pRlely tnd AL RInl 17 3 HBLAG Sk LEES EPRE°FE o
coating i s atsdeabowpandi attyrdenpled;osoexbans posi fovemgssuct ures renain,
whi ch e f h nd 15 yer t met hod
described, é%égg%g%%ﬁbg%§f§§%g5hdt%%g%%?%%&%%gﬁcgggégééeﬁé a???odenote
struct ur es avdmmade ave atsteagt tipareénadpyutanpd epent arJcouthteeppeceérhe one
anot her. They also nmean_in i cul ar_that e at _least, one secggg coating

h
may have bot nr%u%%db%n%rﬁﬁggéée%%e% %??ﬁ%t%Ye%?sﬁﬁeméﬁébﬁan?ay whi ch

i ncl udes a tiatertethmi dibe acvdt L gousrgt sUskusrRd pasdt éxpeasiyepretemnabky
conprises a glass,.in pﬁrticular an eva oration-coating glass. §5 Lagfrs
with a vitﬂ%gﬂgu%?+%%tu REGREIRABGN TR Havar an' @kt Pefefy Yol e E

actioms | n thesteont extocessBELrbat §ehdral Vit tROYs 8brH6t uhgkesSiynder st ood
as neaning a material wthout a short-range order of the elenents and/or

subst ances BAFERPLBNEP | REEECYRI §hFat 8¥F 4l Ohi RRCATIFY r ¥BLsh 3828t Plict ure and

at the samezdhiEvoRtien! Ob8efF angeneagder of the substances and/ or el enents.
Conpared to non-vitreous, i.e. substantially mcrocrystalline,

polycrystalline or crystalline layers, the layers which are applied by
means of t hen oBE oL AcERE di RGe k01 bhe1 & MNEBEH OBn af Be dbBE EBgUbghed, 35 inter
alia on account of t he anor phous structure, by the 03SG.0103SGP 4
20 providing for exact patterning of coatings which include
glass or a material with a vitreous structure which can be
carried out quickly and inexpensively yet nevertheless

makes it possible to produce precisely positioned

structures.

25
Highly surprisingly, this object is achieved by a method
and a coated substrate as described in the independent
claims. Advantageous refinements form the subject matter of
the corresponding subclaims.

30

The method according to the invention for the patterned
coating of substrates having at least one surface which is
to be coated to this end comprises the gsteps of:

- producing at least one negatively patterned first

35 coating on the at least one surface,



substanti al absence of grain boundaries. The conposition of the |ayer which
i ncl udes a a3BGEO10aBGRAI th a vitreous structdire nay advant ageously be
selected in such a way that it is nmatched to the naterial of the surface of
the 5 substrate. Wth regard to the barrier properties of

evaporati on-coating glass for the encapsul ati on of conmponents and ot her
substrates, reference is also made to 10 the applications DE 202 05 830. 1,
filed on 04.15.2002, DE 102 22 964,3, filed on 05,23 2002; DE 102 22 609. 1,
filed on 05 23. ARESTEDR ooy 91a>f¢1fedﬂwfesl%%g%% 2 BRI 432 52

787.3, fileaghon dL 132002 stDEdO3Ol S9% ke émf@ajc@mmcﬂfihagoseehn t he

nanme of the sane gpl icant, the content of disclosure of which is her eby
expressly iBRQFIFRATEH Byt hefbieteccOPLNGth regard to the barrier

properties of evaapolr@sté@rb&p@fam%mi@geme FEASUr €581t 5ghave shown
that at evaporation-coating glass |ayer thicknesses in the range from8 ~ m

to 18 Mm heliumleak rates of |less than 25 10-' nbar 1 s-1 or |ess than
10-a mbar lpgs Jméaﬁ odi €1 & a&kyr@f&@vggsef%nlﬂp{ﬁ%nﬂg;tg RebRYSlet BECkRESS of

8 ~mand 18 ~. e neasurenents even gave eak rates of between O
and 2x10-9 sipaectused Wlamihtéltﬂeget@dp%rplr@dxwe@amle%h@r@E‘hr@ﬁd?

subst anti algé/%e sucgnj?f]g by.Lhe; ﬁas?% n‘% gpégﬂ; L acy g;stggetests

carried out e use e el ther a conponent
itself or epmmscte@tm\Aﬂ:\hl@hsecsosdlbls@mnenbﬂ’yd?m&em@@ af cbhpoaemr,ldf or

examplyq,  PIPA0L0PER 5, INcash ep ol PLOGHC) G, 3 NPORLLYLY PALEELPEY
first coat|ngYon the Surface o e'substTat & may particularTy
advant ageoust ytlcatrpsusEatdeo St €pe ofubicoves | wigl cleghansbeénScohedt whehst

one surface whi is to be ¢ IS wa t he second

i ncl udes a Mt e Jr]éTth\tléeW?‘ﬁ ﬂ%%ejét rﬁﬁ?ﬁ‘r eyﬁd%r?lﬁlésea%%%%# ¥§%pc‘3’§fé% into
direct contaCtstv ddat wad sslritaclae@éttﬂaar@mpbﬁeﬁémmdh ss thabe coat ed,
and an intimte, . direct JFom s created between t

layer. It B9ttt aBrE ¢ R ARTHOY YT HR T5F r?%’am%ﬁt gﬁ% ?ﬁ(éon

substrig e iBapdi| | 1Pafhe Ofohbextad £rtiRs Sesbhyd dbecBibsd| atkebekngsa waf er
or part of a wafer. Carrying out 15 the nethod Wmif the substrate is still
part of theP9RFetvasIRHHRGIAT 1 bhsS tHat Bdr SThetrar 25 B SeRPESt ype to be

produced atspaidtgHdardyitRVaeosit 1@a@@r§>aﬁvi.§llitB@mﬁ?éﬂﬁ@ﬂtaﬁyowdtﬁg to
the invention can in this way al so be used to age conponents mhlle t hey
are still jEﬁ?@ﬁF?oto one andther. They also mean in particular th
the at least one second coating may have both raised and
20 recessed structures. The second layer, which includes a
material with a vitreous structure, particularly preferably
comprises a glass, in particular an evaporation-coating

glass.

25 Layers with a vitreous structure are known to have an
extremely good barrier action. In this context, a material
with a vitreous structure is understood as meaning a
material without a short-range order of the elements and/or
substances which constitute this material with a vitreous

30 structure and at the same time with a long-range order of
the substances and/or elements. Compared to non-vitreous,
i.e. substantially microcrystalline, polycrystalline or
crystalline layers, the layers which are applied by means
of the method according to the invention are distinguished,

35 inter alia on account of the amorphous structure, by the



20 the wafer assenbly, or may be part of a "wafer-I|evel packaging”
procedur e. oBaGLMO3SGRASe, conponents may bet present as dies of the
substrate, or of the wafer. It is also possible for a substrate to be
conbined with a wafer with dies as part of the wafer assenbly. 25 Various
nmet hods are suitable for the deposition of the second |ayer which includes
a material with a vitreous structure. According to a preferred refinenent
of the nmethod, the step of deposjiting a second ]ayer_which 30 jn¢cludes a
materi al wSHH Rt ALI]IRIUr STDIR ?lﬁjee%t PO CAERRT NG AL 1 ayer
by evapor atdign GAaAtd NehidW {4 Suddit £xbatdtidS wagoMEAdesests particul ar to
evaporate material by el ectron beam evaporation. One of the 35 advant ages
of el ect r orf W SR AtISRTEIRHS BhPH otRTeCt B S 0TeRBE WY raditt ed
by the el ecty ofy hearpicad 018 CANGRNMLAL LD ON ©hd eh @t fy&d YosnBhé area by
focusing the beam As a result, it is possible to locally reach high

t enper &t ur esRFEXHee t ar get of the evaporator, so that high flow rates can
be 5 achieved with relatively |l ow powers. This at the sane tine al so
reduces the thernmal |oad by absorption of thermal radiation to which the
substrat e Wl Expossard The thepafrissaporersom edadfng of a | ayer which

i ncl udes a jal with a vi t t tageously al so
conpri se thépmé%%%#&gev%%%a o#%fgg?/%%o%%i%ﬁga oat}%gy%gt(g?i al, which
when it haschesmeaepositédonet heulssitfaces f oreberemee el § aklopthadevier eous
structlucge, fﬂeorga flicn&géleog urce. The fact that the material is deposited
froma 5 st ol PROUTCe Takes it possible to achieve a high reproducibility

of the |ayars.20 uet ust 0 ohs filédeoh ayerlstD0€hi ometry caused by power

The | ayer il 5160 be HOEbS, TRET o &1 1 5581t sources by

co- evapor atbpnoIhes 669 adyabit hgeosts, 0% 023 ex@hp} e, in order to enable the

| ayer conposition to vary in directjon_ pe dicular to the surface. In
this way tHR T 644 afSpr dpef 1168, OR th: 28-1 002t

exanple the refractive 25

index of else ihe tenmper at yreiceefdhcients . zaom pe varied in a direction
perpendicular to the surface, A variation in the conposition of the |ayer

can of cour¥® W3c°beP2en? evEt Gt t A 0¥ het® dedd3iti on met hods, even with a

singl e evapoy athOMm&RALbNOLBOUEERe A1 EXanP| ecly vanyéng dbe 30 heating
power. The step. of depositing a second |ayer which includes a nmaterial with
a vitreous $tFctReHES nRly ‘t’lhhﬁ%éfb?eh?ﬁe}@lén‘ae’F%’Fe%%]vAén’t%‘@‘éBE%Fﬁt?g?Pﬁde t he
step of varyifg-dhesconposition of the material being deposited during
deposizté on or the step of depositing a layer with a  03SG.0103SGP 7

With regard to the barrier properties of
evaporation-coating glass layers, measurements have shown

that at evaporation-coating glass layer thicknesses in the

range from 8 um to 18 pum, helium leak rates of less than

1 1

25 107 mbar 1 s or less than 10 ®mbar 1 s are reliably

achieved. For layers with a layer thickness of 8 um and 18

pm, the measurements even gave helium leak rates of between
0 and 2x10-° mbar 1 s!, and these upper limit values are
already substantially influenced by the measurement

30 inaccuracy of the tests carried out.

The substrate used for the method may be either a component
itself or a substrate which is subsequently joined to a

component, for example.



conposition which varies in a direction perpendicular to the surface. The
deposi ti on ,36GeoloageP by evaporation coatismig may 5 advantageously al so
include the step of plasna ion-enhanced evaporation coating. In this case,
an ion beamis additionally directed onto the substrate which is to be
coated. The ion beam may be generated by neans of a plasma source, for
exanpl e by ionization of a suitable gas. The 10 plasma additionally
densifies the |ayer and renoves | oosely attached particles fromthe
substrate surface. This leads to particularly dense, defect-free deposited
layers. Inaddidign 40 oMapatald on $ N1y tpd Sc &hi$0a PESSE DI €od01nd 5

ot her nethods to be expediently used Tor coating wwth a layer with a
vitreous stemctis SuBRGRyOHitRK AP rate BEPICHEPHRTIY ng a layer with
a Vitreous shyUCliys [y, COREL BEe [iige SEEH b SPMSREL NG OPedi bAYEEEW LD a
vitreous structure. By sputtering it is possible, inter alia, to 20 produce
| ayers i t Htkze vt rlepast seneictwr agmi wihi dond? i 5 bt e?aad. whk chldfl y nel t
at hi gh ! CTREY AL r v er af10f & NP Bhd &PL end 0L SYRPRI BRI QN

Furt her nor e, héH%%é% o) (%eﬁﬁélting ég?ayeﬁfa?t% a v%trgous 25 structure
may advant ageoosdys conpedisers hedwt 5pg odepleposin ngeres ayetowlihe@t vi t r eous
structure by nmeans of, .chem.ca positi . o] npl e,
it isinth %n%\a/aglt a‘fls%ﬁptgekgaélgb%% ogée%%s@t?é n%%g?é%@ v%lﬁ%%ﬂg%lﬁe%(\?\neég have a
vapor pressasatadj cdnd sah ont owatos, adBfeatel 1oy poi ateabédhbésween bhgh for
evaporation. Since in D, {n particular plasnma-induced chem cal vapor
depositi on ?*ﬂ%ﬁ&ﬁ,a?%gyé§niﬁ%§¥s of the deposited material only takes

pl ace on the surface, it is in this way possible, for exanple, to produce

| ayers which can only b 5 gevaporation-coated or sputtered on, wth
difficulty. By hay e %5%83?%1%%%(531% %?&%%‘gﬁ% g?et%%g l%@y"%‘é “s”%w%iga‘ﬁlé%s

whi ch have swbecvhtes 4 tdt 8l highrtrodectharwaesghsssdnishy wothd be destroyed
during evaporation or sPutterin froma targft. 5 € arficul ar bengfit of
the met hod SECBTER TG oL THe | HOERE | Oh FRTEHAt ¢ HE*ERPr i CATT Y81 OUT ayer

Wi th awitreeusmstha@tWnel Oyt deposhit par & siassoci at gparwi bh greewakky very
| ow heating of the substrate, for exanple conpared to the nelt deposition

of a |ayer ¥FSERPLYt§hkowd ocqRFedi SWp?E2EES debosit? ohYBy E9apdrati on

coating and,pf3depgsiti 9RrbY-SPHEL@risg. cdbe. heatbage canlhe kept at a | ow
| evel with CVD as well, for exanple in the case of pul sed plasm excitation

or PICVD. Comskodentryrding tenplefaiyentiresses éFt%?iEgﬁﬁgi?iﬁﬁ Bfe al so
only Iow. T@§é§f96epabﬁa&é LBhSoMeYr s byn YRy CheeXaPPl 8rill 3bsAchecONES
possible to join layers Wwth a vitreous structure directly to substrates
whi ch Have sheoerfeti ansewply hephanaExPanB?dh HAi 8h.¥aLQEry¥PEf erent than
that Of.the§£@N§%in§O LAYELGuMLL h1A yhiéeeg§e§teaﬁ§aﬁsnw@|ﬁaycgaprlse an at
| east binary materials systemare particularly suitable for production of
the patternedeeentiag dieshef cohporehstrabgersropft Ahs vyperarétgeferal Iy
di stingul shads BYpRaLibeu! poLY,! QULRELOPEDLL! Y £BhBIned! DEEH! BeYarkl | ke 25
quartz gl asses, Por exanpl e, Rave scarcely any tendency to formcrystalline
regi ons. Atwielasdibsnasypanteofatbesygsfensassenhliy.type may, for exanple,
be co sed of at least two netal oxides or silicon dioxide and one or nore
met al ‘Oxi des. 30 Moreover, in an advantageous configuration of the nethod,

t he deposi tVaniofist hethagier anet huatgbleebos sheudepeeimapnapbsotbenpri se the
step of co-deposition of an _grganic terj -depositi for

exanpl e thesggﬁﬂ?tgﬁg%ﬁswggc e%%glF?%% %f&gkgrgggaﬁgggngtgkgggnggether
with the | ageructure. According to a preferred refinement of the

method, the step of depositing a second layer which
30 includes a material with a vitreous structure comprises the

step of depositing a layer by evaporation coating.

In this context, it is recommended in particular to
evaporate material by electron beam evaporation. One of the

35 advantages of electron beam evaporation is that the power



03SG.0103SGP 9 material which fornms a layer with a vitreous structure may
for exanpl e3beLefoBsGPed by co-evaporation ®&r deposition fromthe residual
gas atnosphere. In this case, the nolecules of the organic material are
incorporated in the 5 layer with a vitreous structure. The organic materi al
may have a positive influence on the |ayer properties in numerous ways.
Exanpl es which nay be nentioned in this respect are a higher flexibility of

the layer with respect to chani cal | qads, the matching of optical and
nmechani cal thIb?Wﬁ}e)?? Y ‘ir(rEF‘e F 1T At CI LT PC ‘h’aﬁ%? ?orZexanpl e
as a resul trofat Ne1nyaha DEI N £ appsid @t Asg aclgs askan! Aaygrrastibta change

in the organic content, the change in the packaging density and the | ayer
mi crost ructtf PRFRARIR FhileMbingrACh HRIEheriBRET AP DRt RS of the
layer, in paftdcul ¥ dye tdeapdiditdon & e ophobi € SRt e1t8bScoh B8t ter
materials. The step of producing a negatively patterned first coating may
advant dgeolAtRieaprised thrlatbyrbr FesiRtwebat i Fiyls i At 200 paPee ul &Fe of
resi st - coatd g, bye fgals Ofe SPAO-ROAL] sk ABH/ DSBS EYOAG PN REOSHST

el ectrodeposition of a first coating. These techniques nake it possible,
inter alia,radiytibeuceo cai¢hgsna SHEOSE PR g 0tPe$eEkness. Moreover, to
produce particular patterns, the resist-coating may al so be 25 carried out
inaplurality of steps. The step of producing a negatively patterned first
coati ng mayThe kevesechl sraponprice ¢ort snepobfa abpy§r n@hacgh@ml@@estafi | m
in partjcul [ u . .bh 3 [ o I t
comporht - T ey bl B e S e e o B e e e Yo R qui r e
| ong dryi ngedrmpesse atite conse quntvaporpt tdof urf hevapooeessnngoasipgssi bl e.
03SGE.0103SGP. 10 T t haod accor di to the inventi y rii |y
advantageodg?§eﬁﬁ%§’g§h+§?iﬁ%%nb§tt %Sg?%%go © ?%%Eggnggatﬁ%g%??géﬁé
patterned fifsshs coatatgrcahprlishng thersdep of rpattee nefirpmi at snggda of a
first coating. Printing.5 techniques can be used at particuLarly_ | ow cost
conbi ned, ang% S sah® tTaet '?%qﬁ %o%%t?ﬁb% of @%%%?é%?gt%r%Woﬁuce a
structig ed sb54Bbé €oattagmallys Wway pdsexalpl € ddleievat angighn be produced
by nmeans of screen prinpting or ink jet printing. O coutse rinting

t echni ques Eﬁp¥?§%cﬁ9b l%%nogot%?s%éﬁ%rgon%i%%guﬁfiﬂn%th%rtﬂgt%3&?? The
first coatiggoneyibdst heropicealsp pewpat f eivedabyorsbossivegn dhe enmbossing
of structures, |ljke patterned resist-coating, constitutes a rapid and

i nexpensi v a g o) el | t of producing a

i i vePHRTRbHE Bf Ohat P T AFRgC R RePe %Y%%ed ERTHRI 8t QY of duci
negatively patterned first coating nay al so conprise the step of

| i thographic patterning of_the first cpating% Lithographic patterning is
used 4P nunBreukayRysTay orl 8Rahp| €ePAS et chRiglicRbr LPaBF i ¥ BRVIFRFs
patt erni ng L 8CHPL GLrbBat foM UERPE €RE H&CaRPEESuLD Eherskangluel bn

devel oped, and consequently high |l evels of accuracy can be achieved for the
struct ures @EA®F ned, eBPl AetBankayYeReCoMPPAl b1 PR ghOt KRBYighBu®. This met hod
may al so bedfPQ%?f:{‘&q’ Lpbehadbhfar oD BET SEPEREEN TGN $BLS wRY, it s
possible for relatively coarse structures, such as 25 for exanple the
contours ofmabertahpprenestbasa Watkrast fopecpanpre nedebyeprRAELHE on a
phot orgsi st 4 f f{ FYEGrL hEBet B1 BERE 0dUERULBY vhiE BRgEAPhY.
Thi's r%?ineﬁ§§?x0$£t%ggﬁe%ﬁ§d§%%%%r5§§5 to ?hel?nSenfion cqnbrnes.

advant ages afditrehogeaphyrpenAichbat o ghassusbapat t BriehRgatMBReder, the
| i t hogr aphi a L hg. nay, Al c .S, LhgesS i Lhograpghi,¢-gLaY
scal e patte?%?n%éﬁ$ﬁé?ﬁég?i?gt§§%a?$gé% g?&ugguéggrg%t% s?de wal semhich
are inclinedi8h oehatideposit henprepeodscuteent eitheasaihgée can be

evaporation-coating source, for example by varying the

30 heating power. The step of depositing a second layer which
includes a material with a vitreous structure may therefore
in general advantageously include the step of varying the
composition of the material being deposited during

deposition or the step of depositing a layer with a



03SGE.0103SGP 11 produced by neans of grey scale patterning. Accordingly,

t he second 038¢E01088@RA has structures with ®verhanging side walls. 5 In
general terms, photopatternable materials, such as in particular
photoresist, can be used for the first, patterned coating, since very fine
and accurately positioned structures can be produced by exposure and

devel opnent of the layer. 10 Depending on the material of the coating,
various nethods are alsq suitable for the at |east partial,reppval of the
first coatiTPH R P EATFE S H' a1 MR ST 2T TRt T nt ]
suitabl e sadmendurddcdt is also possible for the renoval of the first
coating to take place by wet-chem cal and/or dry-chem cal neans, in
particular by the first coating being burnt in an oxidizing plasma. In
general terffie G seacti Hfer WENe@dSpIRaeli i FGa®Indunayng of the
material of the first coating, may be advantageous in order for the coating
to be & i mafi{ay RS HY ral 20 | IRFINER AR TP L F Syt IR oFPR NRNREPFEE e of

the conponenfapd it £4ambLr i/t Fenchess Afagdaniel sohb&dmcpn be produced
using the nethod according 25 to the invention. To produce the positively

patterned seddiidieatinglireeted gnio? GHie | dILTRES IWrighr bAovPnBSthe first
coati ng may. advant aﬂ?@ﬁﬁ ﬁgm[ﬁfhklsé;egcirg%paﬁd'ﬂﬁ%égngf f[ﬁ%?gémé’f 30

the at | east one secon ayer. . . e regions o e second
| ayer whi clreoones, ther fexampbodry nierifeat idn edf of fsahielbheisgaenoVed duri ng

removaly of 4.l sia 0ROy AORSGOI0NEP 42, T01 5uorLakcol b8 Tt hod

is expedie I'n partrcu e second oes not conpletely cover
the first coataciped odrpreles radowarhansulbdt tdee nethbace whTlehs ch@ade used

if the fi ' [ I I :
o ovi des, o BELHHTCTSE VRPN ST aper {hecarredet R FRIPER ST ng of

the first coating, so that this first layer is no |onger hernetically
covered by {h cond | aye Thi s al | ows_ext er nal aitack on.t?g %irst

SOOI ST ot R TR LR ET bt Ay s v St SR 30

coafing,

it is mlvanisgedusetlioddecstiep atpadidweeby peedi Bbr uncavengngioh ahe first

coating conprises the steg?of 15 IanarizingBthe coat ed suriace. In this
S

case, the gﬁ%¥%ﬁ WHE a2 67 DFFENES cONPONEt S i sBhI Uar P2 et TR TE t hBSI ayer
With a vitreous ot rasseser has Hepayeenpyed atviheedosattpostatewhbgh

structures 8£mthe first, patterned coatjng are Ifcated., 0 ,
prise the step of sputtering on a layer with a vitreous
structure. By sputtering it is possible, inter alia, to
20 produce layers with a vitreous structure which comprise
materials which only melt at high temperatures and are

therefore not suitable for evaporation.

Furthermore, the step of depositing a layer with a vitreous

25 structure may advantageously comprise the step of
depositing a layer with a vitreous structure by means of
chemical vapor deposition (CVD). By way of example, it is
in this way also possible to deposit materials which
otherwise have a vapor pressure which is too low or a

30 melting point which is too high for evaporation. Since in
CVD, in particular plasma-induced chemical vapor deposition
(PICVD), the synthesis of the deposited material only takes
place on the surface, it is in this way possible, for
example, to produce layers which can only be

35 evaporation-coated or sputtered on with difficulty. By way



The partial abrasion of the layer with a vitreous structure or the at |east
partial und38eL019gSeGP the first coating na® expediently be effected by
nechani cal abrasion, in particular by nmeans of grinding and/or |apping
and/or 25 polishing. The nethod nay additionally al so conprise the step of
aftertreatnent of the positively patterned second | ayer. The aftertreatnent
may, for exanple, be used to round edges 30 of the structures. Suitable
aftertreatnment steps in this context are in particular wet-chem cal and/or
dry- cheni cdtt R 1§ herhrfe retY b qﬂés"s@? $ UYREC UE SBOHRCALERr t r eat ed
by doping, ditrdergh Gio BXamie, wé Ot L OPtisal d Obe €hESEFbFaE properties
of the structures. 03SCGLO103SCGP 13 In the nmethod according to the

i nvention, YWelRg ePLRRALPF HRIUCPRGERUHeRBI 1Y el YOoPat t eRFB/Cfi rst coating on
the at | east one surface and of depositing at |east one further 5 | ayer
wth a vitreous structure on the surface provided with the first coating
may pari cut @3Nt ek depertiy af soheanebhred cacevrdiepea®edly. In this

vay, it is possidl &, i@t&Ea@L&ﬁe é;?p?:?@é&’ié?z‘!éf'@ dr-Paitgrged layers

YE4
with a vitreous structure. The step of renpving the first coating 10 may in

this case takergpuagestpuctiche chgedepeeititr b8 2e3QeiphediWwitancovering of

the first c i I—by@éﬁr [ty A o) ib S e o be
carried outé)égg%lﬂg)fll%e, tl?détrklléegt%él?yog??%% %ﬁ%ét?%ast%é"' aﬁé% %x%\'ﬁf)%‘évi treous
struct ure hesnbeeed appl tleel. mé ht t desosvatyjon hef farbayevadvf nghds pwpei n each
case al so used as_a substr . for ubse . coating.. Thi es it
possi ?)JIOZ fgfh Jrgay%asr ?W? hmg %?ﬁé%%%%ogf?}zc?i?éggmgéh&gnéséﬂ%%%rrl?eégggglgons,
such as fordepaapt cobrvvgesuttethes, The heapiovgucad oa képt sabsarade. 20
The base i%@elf be Mied to @)ve a co 0fent. In this cage {Lhe net hod
2% P4

may advant a 1YL B SOVR oRpr ST t hePBt EF 8T ot Ri higtt h2S§uB %0 a
further subsliaath®, exdipatioeubarPRCERM Conskiglient Lpnpohenteapdratuaa

opt oel ectroni c conpongnt and/ or, a, nmi cro-el ectronechani c 25 conponent. The
Tot hod accoPHrSRTE T REET rienes bal Bl pheh SiTtor e BAeRaEe e, athng
and/ or1mt |gabs wag, opy i wal spneeaedle ANt osled beasheonposhionbel tand/ or at
| east one vvav,er%ui de 30 in the Qatterned | ayer with. a viireous structure.

Furt her nor e O hel RYFTR Wit bR df VEHECPAS P EHRGE BES a1 FRESLY piPtial Iy fill ed.

In particul @ibst e && rMEL & €8aPBYa beod f F1edeMt t HF COREKEL] VexpahBibal and/ or
a transparent material. The filling with conductive material makes it 35

possi bl e t ovRielt ks eYeEY rdthferonnetiiannshpbt Bt i Fha 12¥886.0103SGP 14
direction perpendicular to the surface of the substrate and in a direction
parallel to the surface of the substrate. Mreover, filling with

t r anspHt entLage ey i Wi thakeditrepus spbrectvraefihel waoBpti 8esasr 2bt hepst

optical COMpPRLA) SmadeSt& s aéyé@émeéﬁgp;{ze?r@i@@%?lﬁr§l{f1i£‘leé/bE89Ver :
el ectrical connections can advant ageously be
production of the patterned cdoating of the component.
Layers of this type are generally distinguished by
particularly low permeability rates, since they, unlike
25 quartz glasses, for example, have scarcely any tendency to
form crystalline regions. At least binary materials systems
of this type may, for example, be composed of at least two
metal oxides or silicon dioxide and one or more metal
oxides.
30
Moreover, in an advantageous configuration of the method,
the deposition of the layer with a vitreous structure may
also comprise the step of co-deposition of an organic
material. The co-deposition, for example the simultaneous

35 deposition of the organic material together with the layer



produced if the nethod al so conprises the step, also known as "plating”, of
appl yi ng atosbepst3sGe conductive region, 19 in particular an interconnect,
to the surface of the substrate and/or the |layer with a vitreous structure.
This can be achi eved, for exanple, by evaporation-coating of netallic
material onto predefined regions of the surface. 15 Moreover, passive
conponents, such as capacitors, resistors or inductances, can be produced
on the substrate b filliqﬁﬁ$tructures or, appl yi ng conductive regions. In

particul ar W49 gt Gt TS | 2y RERE Bt iRy SR oD RAE RO BRY t hese

met hod st epsekesndle PSS P &ty PP TR EFd BYESE &F FEdibds DORGES
including the redistribution of contacts, the routing, the electrical

rewiring orfXde & ORMLAME B35 rAFBASRIVER 1 i Bal LBNeR3¢ ons e hr ough
I ndivi dual Jayers & dhe st & g MU 41 I@ﬂ@fiﬁéé%:@?@@@rgﬁ whéh glass

as insulator material are of particular interest, inter alia on account of
their éxcellayr redilo 4 relueseys prlopestiues. Tee esgample matetiat BRdrds of

this type i Sti i - i o reover,

t hese ci rca}?%%o%rés arig\t%idlg %/‘?%%8%\2%9%}%% ?/fg?é%ﬁ%ﬁ A%Sco%i ng to a
refi nement wim¢theusetdwsl, Ehenzldstwiateh hasy dve [rertioned simflees which are
to be coat i rti | 4 i Y S| Sj in

whi ch 35 cg]g% Ced Q?lg%séo %roﬁu%f%%%f%yf ot?lljéé n%%g%)?vvé%@q iﬁ%%%’&%lc_{(?)1038(';‘13‘
15 patt er newh fneciacbeal nppads t hehatmaeasinonet soptf beel afid depokaniagl at

| east e second |ayer, _which include erjal _w Vi tr S

str uctlﬁd:e, R 5T 1 a%%e v %[%sile%%e%f gt?l%l)%i d%éeﬁ %(Em?jh%éf i fcg? coati ng
and of at |eastpbe pasta atéyultenmiitige t heydr ris¢ impadepmgs egd baescarri ed out
on each of the surfaces. In , this it.is possible to provide substrates
with a pat t%?%%he%%gf?lﬁ ot £ o s%gge@nmb@e &%%W%?W?“Fs Elﬂethi s way
possi bl e t ookl Cen Offid CBd clEQDON efdi3s i Sycdndsthiorlexanpl e gratings, on 10

opposite sides of the substrate. Mreover,. for further processing of the
substrat e vt SHPREEIDERTE piiovi ded Wf%u%fl‘bjalfgﬁ 7 e‘ah%o‘é]?grﬂb?aft may be

advant@geousrdpe thee sred hoghadth§éonal h yp£erPEb 5L£6 hreclsé epdd bt obnappl yi ng a
bondi ng | ayer to the second | ayer. Bonding | ayers of this type may, for
exanpl e, comRTIRNPLRIIP IR 1T T PubReqiRIRT Ht Sl | i zati on and/ or an
adhesive | ayer. The substrate can then be joined to a base on the coated
side by neans of the bonding |ayer. A seed |ayer of this 20 type can also
be used to %ﬁ%d%%%Pr%ﬁiﬁﬁﬁd%ﬁ}%% grigegatively patterned first’ coating

may advantageously comprise the step of resist-coating, in
20 particular of resist-coating by means of spin-cocating
and/or spraying on and/or electrodeposition of a first
coating. These techniques make it possible, inter alia, to
produce coatings with a homogenous thickness. Moreover, to
produce particular patterns, the resist-coating may also be

25 carried out in a plurality of steps.

The step of producing a negatively patterned first coating
may likewise also comprise the step of applying a
photoresist film, in particular for subsequent photo-

30 patterning of the film on the component. By way of example,
the application of the film does not require long drying
times, and consequently rapid further processing is

possible.



metallized in patterned form The first coating, which is applied in

accor dance 0asGhotoRgGPnvention and is at | dast partially renoved again after
25 deposition of the second |ayer, functions as a mask for the patterning
of the second layer. Accordingly, it is also within the scope of the
invention to provide a further enbodi nent of a nmethod which all ows
patterned evaporation-coating glass |ayers to be deposited on a 30
substrate on a surface which is to be coated,.in which the subsirate is

coat ed wit N P ATEECHA i 7y YFsT Y otigh BPReaRREEIAH R SY case, the
mask is arranead hetyeen, tiesswd acer W&oy Stid Hee 0st egraddcthg source

and has openings or_cut-outs which match the intended structures on_35 the
gl ass | ayerNSFACH LY tRABE TRl i BHEST ¢aa o 038y 15199 bRt afhep of

wel | - defi n%@ééﬂ%&rﬁﬁnéingﬁo@d&@rﬁ agpems $o4c 1k nBsknt one arranged as
cl ose as possible to the surface which is to be coated. To this end,

accor difng teeehBlquss redRme ofseher repdied Cirr Haskow scaPbugPEbiAed: cont act
W th that %ﬂn%feg é‘%mé he; RuUbsE{ @l & W& 18,4P be Loaked.y Ths PRSKuEBY

al so, for exa e joined to the Substrate in order to ensure close
contact betawsirusiskrehdradi stubseattirg . My ovaly ngf texymplanctherceatingnent

of the net i I £ Q ]&ﬁlﬁz' to..b dhesi vel y
bonded to Fﬁ%g%ﬁ%@%&?hg ﬁrnaésiﬂ%gélft%cerné%g em)viel(sﬁga tefr'an]'?h St?:oati ng has
taken pl acepr it fie. nef hodlces, apsnbing epechieiaies opliethis oppai pan

it ayer ey £0ald NASin | oy £Y, C80Fex BN 0 AHEMPL£qr 108, L DAl VY2
ayers may al'so be produced by neans of differentTy patterned masks,”so

t hat the i nfliwntlderahotayal so doe gpali netyedave anbdes emg . sTheceéwbessi® It is

al so within_the scope of t invention to proyide coate r ich
can be prodtcedTH %W‘T’tu?lg?e u%?%%e]én%%tﬂ% l%%b%?%?ln%gtog?ﬁégif%%g‘%gi%,rr]l.

Accor di ngl yrapd & i disetosénial ee afetivd ¢F peatveraing ealsé ooet snde, has a
25 patterned coating which conprises a material with a vitreous structure.

According to the nethod of the invention, the coating can be deposited on a

negatinmely padteraedof i peddeoOdhd g Megdthevaly | sastepned st tlegt andat brg
negatively patterned coating can be at %efst'b}agarti ally 30 remved.fme
exanpl e of BA¥A+ED| CCHELFTF at N5 THER UF t 1 EOUIEIPILE PREFETEANT ©

evapor at i oncig@at i Ag okE8SindUtLithbSrabsoc POSStFeindyivayses exanple, to
use ot her gl asses which are deposited, for exanple, by sputteri ng or CVD.
03SGLO103SEMMTr IR Yavst riee sy Phel tilesatireadichpt ERrBELFRRIE eI reuit

arrangenentthid Ptiedl g BO-hNI Q9L al 8di gl RLALOPIEa81 11681 hndl E angenent
and/ or an optoelectronic Circuit arrangenment and/or_at_ |east one
ni cr o-& ect Floreehane cuel Eodpvataped Thand copsedatet MayhaPlol8¥el8iAéd to a

conponent Wak &4 BG! UgESHaNERT £GEQL £8r e BEL 0PI EL G1ESUESMBE haRgerent
and/ or an optoelectronic circuit arrangenent and/or at |east one
ni cr o- el ect Flofreedani eane cobohent Righet paeughpet- cBat# ngeRB9di HavhfdSase
constitute @eCH5mﬂfﬁe@f §nEQPp£f1§,0&ith screen printing. In this way,

it is possible for relatively coarse structures, such as

25 for example the contours of the components on a wafer, to

be patterned by printing on a photoresist and for the fine

structure then to be produced by lithography. This

refinement of the method according to the invention

combines advantages of lithography with those of glass
30 patterning.

Moreover, the lithographic patterning may also comprise the
step of lithographic grey scale patterning. In the first
coating, structures with side walls which are inclined

35 relative to the perpendicular to the surface can be



10 partial cover for these conponents. The patterned coating of the
substrat e MagGheA8SAPfferent functional stiductures dependi ng on the

i.nt ended application. By way of exanple, the coating nmay include at 15

| east one channel or trench. A channel may, for exanple, be used to receive
an optical fiber. The channel may also be filled with conductive material,
so that it is possible to produce electrical contacts. In this case, the
channel may extend. hoth %grallfl to the coated surface_&f thg.su strate 20
and per pendRTU e Y PP FST FrEhi FEBHPT i B2 LI I at Ao RIT X
particul ar | phadvardagenitset frhdie Babsétaler hnes udesh abvé clashg Ong wadegui de.
Furthernore, at |east two wavegui des which are 25 coupled to one anot her
may be def iYL ¥ n the patterned coating. There are nunerous possible
applications for a coated substrate of this type, for exanple as an
integrated optical nultiplexer or denultiplexer. In general terns, the
coupl i iy ofIa gARRER]T t R BRS naRQPRREE @Ere Rl @ Fndeeikabs f oFU3D Pt tRal

rew ring. Nbugoyer; oAt hEBSte 18 Cavit Ynsansde fofited pyrtbe coating. The
cavity can be used, |H%er.alla,_to recei ve conponents, such as for exanple
m croel ect rioHi teEme o?OB5L R cr divtecieBebhani 2 2oHpoRERtE or, for
exanpl e, flyi ; §§gg;9§§g§ Lo b itnigs also
possi bl e foégﬁtelr%n%% e one orS %?ﬂér%%?g%%?g@?%o?%gé{%%%té?ﬁeg &l:ll%get her with
a cut-out, d¢reckepmemy @bntlbe layer.for exanple, as a spacer 5 for a
further,substrate or an optical conponent. Moreover, there may be

i nterconnects on the patterned coating, in order to connect various

el ectri cal Depehditg om ctioonpanents]l Jhetheteozbimect garaoubemptbddeged, 10
for exanple, by fillin hanngls or trench in_the atfing or by
t he applica??%n?%ﬁon%%gﬁg?§§e ¢ ?%? %gaﬁ%fétb@a%E%%g?%%ﬁégggogfi%%Q In the
sanme way, ifirstatsatioegsiByewdpropassamele) eche onogt cogpoagnbs, such as
capacitors,dresiito S. or indugtagcesé to be defined in the 15 coating. In
particul ar, StFE 5Bt 1At 2 FRYCRAVE SOMFPT 1 ayered coating. In this respect,
it is 1®t necessary for each |ayer to conprise a vitreous material. Rather,
inthis case 20 it.is possible Lo conbine varjou terials and_al so

vari ous patf%rh?n@lﬁ%tﬁ%%il ?h£%5e8%%0¥%%?va%b%€n hg bﬁsghgo?ﬁfgﬁdga

appl i cati ongakdepBabst bRt Be trByheRIPL 1 Se€nd@/ oRt &Fy akhadi ¢l i mebndesigl ass
and/ or metal 25 and/or and/ or ceranic,.and/or a sem condugtor, in

| astic,
particul ar %??W%%%l%ﬁd¢grtﬁﬁlf?ﬁ%?a?%%%?ﬂ%.b%}%%s BFnh| §8t R SHDSEFAREs can

be used, fop18XAAP! En §6ndr&PVEErhO! Anteanatel eéeetisni cguent gel ectronic
or mcro-electronechani cal conponents. On the other hand, 30 coated

seni cotfiuct DFCBIMI t PHLRYrHyd ¢brthRappteridhepketbestiferudeatdiPonent s of

this type. ffyCOMI$@vahb8oPSLLCINEIrEORt FBE €RESCHAt iRgVECt Bebe present on
only one side of the subsirate. Rather, a coated 35 substrate may

advant ageous} i Hawkcd PHER et Reletdal VALY wARRACESBBRER 01gEePS 19N the

surface of the component, for example in trenches or
channels which can be produced using the method according

25 to the invention.

To produce the positively patterned second coating, the
step of at least partially removing the first coating may
advantageously comprise the step of lifting off regions of
30 the at least one second layer. In this case, the regions of
the second layer which cover the first coating are lifted

off and thus removed during removal of the first coating.



conprises a material with a vitreous structure on each of two in particular
subst ant i alBFCLEH88EPe sides. It is also MRthin the scope of the invention
to provide a 5 device for carrying out the nethod according to the

i nvention and/or for producing a substrate with a patterned coati ng.
Accordingly, a device of this type, in addition to other neans for
processing a substrate, conprises a neans for depositing a |ayer which
conpri ses %’threous mat e ia}l}. 10 .The jnvention is explained in npre detail
bel ow on t he*Hasi& G pret erted'd i TRt HENE R tH rRFET ENee? T ot t he
appended figuw esscdrtd il @dr | It i 166l dafysT eneey sysrhot schief e1ré© i denti cal
or simlar parts throughout the figures. 15 In the drawing: Figs 1Ato |E
use di agrarfprﬁf'ttijcn%'ross-secti onal views to illustrate the nmethod steps used
for the patterned coating of substrates, 20 Figs 2A and 2B show a vari ant

of the method steps illustrated with reference to Figs 1Cto |E, Figs 3Ato
3F use i adt RERIFTT R &L TUER | Dhdih®/ieg1ed 2913 Th (Gan 2 EPRANBYHdd st eps

used for ther nadd i 8y b PAdLrNe L GRGtd N Pf & SHRSIE AL Ehe FEGSoAA t0 4C
use diagrammatic views to illustrate the 30 ‘method steps used for the

mul til ayer eePyRitt QTG AR i3y I adSibienak derhei corelancehei 2t bedskt her
enbodi nent he | i i 9S
ré:f"é?l M@é\?éog}%% of) t Ogﬁ%@&fﬂ ; £102 0 G 51OV fhst

advant ageous refI nenent e nme roducihg through-contacts, and
layer is no longer hermetically covered by the second

10 layer. This allows external attack on the first coating.

To create access for the subsequent removal of the first
coating, it is advantageous if the step of at least partial
uncovering of the first coating comprises the step of

15 planarizing the coated surface. In this case, the coated
surface of the component is planarized until the layer with
a vitreous structure has been removed at the locations at
which structures of the first, patterned coating are
located.

20
The partial abrasion of the layer with a vitreous structure
or the at least partial uncovering of the first coating may
expediently be effected by mechanical abrasion, in
particular by means of grinding and/or lapping and/or

25 polishing.

The method may additionally also comprise the step of
aftertreatment of the positively patterned second layer.
The aftertreatment may, for example, be used to round edges
30 of the structures. Suitable aftertreatment steps in this
context are in particular wet-chemical and/or dry-chemical
and/or thermal reflow. The structures may also be
aftertreated by doping, in order, for example, to alter

optical or electrical properties of the structures.



Fig. 6 shows an enbodi nent of a substrate 5 with a nmultilayered coati ng,
Fig. 7 shovsSe&hO®3B68i nent of a coated subdStrate which is joined to a
further substrate, 10 Fig. 8 shows an enbodi nent of a substrate which has
been coated on two opposite sides, Figs 9 and 10 use diagramuatic cross
sections to 15 illustrate a further enbodi mrent of a nethod for the
patterned coating of a substrate, and Fig. 11 shows an el ectron m croscope
i mge 20 of part of the surface of a substrate which has been coated in
accordance with the invention. The text which follows refers first of all
to Figures 1 e Zhetifod WdEHr 856y Ot RO REMBAYENEL G855 - SBEL E08BE ¥Eews to
illustrate the nmethod steps |nvolved in thengroduction of a patterned

, 1
substrate iPFAELHHHAMR GFRRIBELY rR2 L Byt h?SBfC?%ElFﬂv%ﬂtEBﬁ.a?o

produce a ppdd ¥ negk COMFNGe ShdSbf Olepddi@ihdrst roOabtngnd ESrepetied to
the substrate 1, as 30 shown in Fig. 1A on the surface 2 which_ is to be

coat ed.5 Thel aY@5t¥hEle a Vitheeterabrycierdedt ohe uPLRERCIUBEPYAERE in a
waf er asserply, 4. the:SADOShABRL k) st el ch e i BuveR: 1eb0sl & al b

substrate is illustrated, by way exanpl e, as a passive Substrate which
can be usedoaiscarBtedovetr fepcakedkyi vENSUpLEr¥a®y, StchsaBOfsibéRanpl e an
03S@E.0103S [ r d t j t rgnj

conmponent gihgéﬁi%%%géﬁggt?%%ggh%%?%g}gﬁ%ﬁ%@ﬁ@%%Eéfgﬁgvgg%g?% ?gtgfacourse
al so possi b¥etrecwsest hecherdodTlae cotelp ngf t vembreingvenei bhrsb appryng

patterned c ings . dire nent I Lch, t
correslggndilﬁ%%yﬂgetr@%aé acgé%%bés%%té?%glJﬁﬂp%?ﬁcégéa%,ggﬁ%rtﬁgéeg o] ?%{Sa%ts of
t he i nvent i parekal ainedveéei oy cAnthdvhhtageocost inde Baveved, out while the

substrate is,still rt _of th fer assenbly., 10 Fj B_sho
cross-secti%%% 9?%mﬁ? ?o%%ﬁ ?%%@sg %ﬁr%?% ?%I?%mf%%gge u??Ee%gﬁgthod st ep.
In this stepimstrioet ureshér haney befner nthedused Layert wethi asvitoadbing.

These structures create negative. patterning which js complenentary to the
final pattePPERCEOST I NE° WRER SBRHT I RO 150 Bl BHT81 0/ THAS phe EBFnCRACAAZ been
carriems outmay Snicdachweyséhalsoegeonse® af sheusuttace Poofat he substrate
1 which is to be coated have been, uncovered. The 8§Lteﬁning na% takghplace
inter alia BYyPOPIPRADL of PEHLYP aph§:sfBREGRI Th BUFpOReSt hefcda¥Fhg ¥*
conprises, Qyvieyebhiseyerpteurd phehonesishort880rvi6hst heushr det Boes 5
have then been introduced by exposure and devel o nt. 25 According to a
vari ant of EheMREEhBHideR ebatthgss e h%tpﬁﬁﬁ?gggeﬂnanﬁrSPH§t§6gFrcation
but rather directly during application of the layer. This can be achieved
by the | ayer being, for exanple, printed onto the substrate 1_by peans of a
sui tabd@ prTipeihgsproeesitsesf BRawpee B9 GR¥AS of component. In’ this

case, the method may advantageously also comprise the step
of joining the substrate to a further substrate, in
particular a semiconductor component and/or an
optoelectronic component and/or a micro-electromechanical

25 component.

The method according to the invention can be used to define
a phase grating and/or at least one optical component
and/or at least one channel and/or at least one waveguide
30 in the patterned layer with a vitreous structure.
Furthermore, the structures of the layer may be at least
partially filled. In particular, the structures may be
filled with conductive material and/or a transparent
material. The filling with conductive material makes it

35 possible to create electrical connections both in a



30 screen printing. In this variant of the nethod, the processing state of
t he substraBseclowbBear in Fig. | Ais skippad. O course, this variant may,
however, al so be conmbined with subsequent patterning, for exanple by a
phot oresi st being printed in patterned formonto the 35 surface 2 of the
substrate 1 and the printed-on structures 03SGL0103SCGP 22 then being
patterned further, for exanple in order to produce additional, finer

structures._ The step of producing a negativel atterned coati ng has ended
once the stdteeHiehePRRRGHE e Fhovih ‘%ﬁ hSLF%g%ﬁE')%n% UBBe FFygPs Bg’ﬁ‘aasalﬁ en 5

reached. Fig, 4 shavws:dhesubstdptes affersiheasd epr ofndepesstiagea | ayer 7
With a vitreous structure on that surface 2 of the substrate 1 which has

been provi MESPESr t hel ¥ ¥y widt i tepner@renthdngegieialy nakeni st case

preferably Bf@st@ra@ffﬁp@r@éwggnf@@é |58 HRSS, ophEcH a8SmBEhESL s
deposited by el ectron beam evaporation on the substrate 1 which has been

coat ed i t Feudle 4% r&er riaer hed ddasag@BRtim@. | ayer 7 covers the uncovered
regions 6 and the layer 3. 15 According to a refinenent of the invention,
the second layer 7 can al so be deposited by plasma ion-enhanced evaporation
coating i n Moderven, obladnrbicphreonnterignserre adddeieetustrebeéayer. 20

The evaporation-coat | L C S ow ng oSt tLop. |

percent by et gll%%e:C§ %%ﬂﬁ%t%%y&m%?g%%%%%%5%88%19&21&2 %%%J% ?L%b{}nw
Na20 1I - 5 43 2(pDatling, K20 fpalyidg Ad20Bedst &n80chrrdupr bvenrpaioncul arly
suitahle. A preferred evaporation-c Lhg gl 0 s type i | ass 8329
pr oduc 9 byl c%aoﬁl(ﬁlg%/?rngg? he' 't ot %I\?\Agén%ttogr%ﬁgﬁ?i%%%Péé%3é%_6%%3%@ 23 Si 02

84 . 1 % BZ&Xodtrat®%idNa2Othe 2l ay€r K2Otlr &. B¥réoust derhayere~ Bhd%) Li 20
~0. 3 %Al120 ~2..6‘Vg(i£1thelafr %O.S(Vg 10. ,
can be achieved, ror examg e, by évapdration-coating of

metallic material onto predefined regions of the surface.

15 Moreover, passive components, such as capacitors, resistors
or inductances, can be produced on the substrate by filling

structures or applying conductive regions.

In particular in the case of multilayered coatings, a

20 combination of these method steps makes it possible to
produce multilayer circuit boards including the
redistribution of contacts, the routing, the electrical
rewiring or the through-contacting of electrical
connections through individual layers or the substrate.

25 Multilayer circuit boards with glass as insulator material
are of particular interest, inter alia on account of their
excellent radio frequency properties. For example, circuit
boards of this type are distinguished by a low electrical
loss factor. Moreover, these circuit boards are highly

30 dimensionally stable.

According to a refinement of the method, the substrate has
at least two surfaces which are to be coated and in
particular lie on substantially opposite sides, in which

35 case the steps of producing at least one negatively



The el ectrical resistance is approximately 101S2/cm (at 100C) .

Fur t her nor @3sGnowas@Pformthis gl ass has asrefractive index of
approximately 1.470. 15 The dielectric constant E is approximately 4.7 (at
25C, | MHz), tan8 is approximately 45 x 10-4 (at 25C, 1 WHz). The

evapor ati on-coating process and the different volatilities of the
conponents of this systemreadily results in different stoichionetries

between the target 20 material and the |ayer which has beep applied by
evapor at i orPIRIRRF FHeS R LT PP R3S afpie e%lujbga‘é%ap%fati on

coating ar e @it idy P end fi@sesne AsdasideragEOUpf cisUih@bh@es a
evapor ati on-coatjng gl asses has the follow ng conposition in percent by
wei ght ;25 "eHrgiokcht Wi D) I W FRRUSS SR @Bt urgs @Bl osurBacRaysietl - 1 3

0 Li20 0. s HedfPbwrided W23 e StirdS: c 1039@r 24 ALpssterred

evaporation-coating glass fromthis group is the glass (018-189 produced by
Schot t ,5 havbawgt el Y oF¢ma Heg colrg okl ¥$ breost 1ug 1M YCopp orrht 5ed SPek B203

NazO Li 20 Kz, A13D3 i, DY, MELENL . n 28,00 5,8 5 3¢ 0:d. Qo Jhepgh asges whi ch ar e

preferably used 1n partic ave the properties listed in the table
bel ow. Pr operevisds329@it8a td8%aroh Jamittewred | Fsn@Densivy sides.

(g/cns) 2. 20]1.2. r ans i on; poj nt. T42R i i

ndl. 4691. 4 W@I@?i "Eé’%r‘é%ést hEcty %ég}?gga\g%%f%%%%%ﬁ%gt%8;1@%0%5?[%“ d
resi stance gpassal ncamponeanee sidch O NFdR GkSIRWe karatirgsstance class in
accor dladﬁce C\)/\épthl | N S512 22230 gjltaecé&ﬂjgt]ggpéyant S (2504.7 (IMH)3.9

Moreover, for further processing of the substrate which has
been provided with a patterned coating, it may be
advantageous if the method additionally comprises the step

15 of applying a bonding layer to the second layer. Bonding
layers of this type may, for example, comprise a seed layer
for a subsequent metallization and/or an adhesive layer.
The substrate can then be joined to a base on the coated
side by means of the bonding layer. A seed layer of this

20 type can also be used to produce regions which are

metallized in patterned form.

The first coating, which is applied in accordance with the
invention and is at least partially removed again after

25 deposition of the second layer, functions as a mask for the
patterning of the second layer. Accordingly, it is also
within the scope of the invention to provide a further
embodiment of a method which allows patterned
evaporation-coating glass layers to be deposited on a

30 substrate on a surface which is to be coated, in which the
substrate is coated with an evaporation-coating glass
through a mask. In this case, the mask is arranged between
the surface which is to be coated and the source and has
openings or cut-outs which match the intended structures on

35 the glass layer which is to be applied.



(40GHz)tan8 (25C)45*10-"" (I MHz)26*10-' (40CGHz) Fig. 1D shows the substrate
after the fO3BGLAHOAGGRBt ep of uncovering thdéfirst coating 3. In this variant
of the 03SG.0103SGP 25 net hod, the coating was uncovered by pl anarization
of the coated surface. For this purpose, the coated surface was
surface-ground until the layer 7 on the first coating had been renoved, so
t-hat the first coating 3 beneath it was 5 uncovered again nmaking it
accessible. Fig. | E shows a subsequent nethod step in which the first
coating has been renoved. Finally, a positively patterned second |ayer 7

remai ns on tdesistdst 1ad Bl age B HeS$ Ut riedt dihes 101 e vap o @b d0Pagoalis ngosf the
| ayer 7 onto the negatively patterned coating 3 and, the renoval of the

first coatitRf dFaEF 12 PRSLHRIEHRYESES THe ReFIth e k0 othe trkface

posi tively patdierned SesONeb By@r Tolthidi Sn€ASEcE&O¥@Ind heor £gi ons 6 whi ch
are uncovered or not covered by the first 15 coating 3. The first,

negat i Vel y TR iRgTRRE hthR) B ed rehVESk ihF Rk, 1B§C bePRgact

di ssol ved iy @, sshd@blerspbyent ©fe byunet r&henigadn ol s dry-60esbgeéqget chi ng.
Burning or oxidation 20 in an oxygen plasma can advantageously al so be used
to renove the coating. The following text, referring to Figures 2A and 2B
expl ains a f rl o d ; i 541 1D and
1E. In thiéﬂ%gfﬁ%%§q3¥?t%%&%%t %%h§¥$$é?@bfE%Ff§%%€@2€%s??§t%&%ggﬁgﬁ?epared
by applicatimmooien paterswed ¢lose corltiely Betwedtrmsndpelena®@own in Fi gures

| A an B. in, i i r ich | eave
clearq#%gidﬁgg tﬁgééhéA ??%ﬁggérg%égegéé%ﬁgggédxgggéﬁﬂggysggoﬁ%&Tayer 71s
deposi ted omethed sacdacding thetsebtnveneiwhi chhdasapkeensptepbeed in this
way, for ex | e. V, [ t] ] a tLon- [ gl ass.
Fbmever,in1é$#§?%%%§ $§§&$%y§$ fﬁ?ciﬁ%%%%% etﬂ%ﬁ¥g§%%ﬁ7é?§ %@?ﬁsggected to
be so greatrdtated heftayerhd ¢caBbngdmis nudasn ghasei s achi eved by
selecting for the layer 7 a 03SGE.0103SGP 26 | ayer thickness which is |ess
than the layer thickness of the first coating 3. This phase of the nethod

i s shav; i NTHé gmeZAod Scdhealss She coapeaged tmanotden te ceteved directly

i t hout i tion, f le by th I izati h
i th ref er HEE t BREPEES 1652 bEFAG, UK SFAte PREVFRCEE L RAETPRE second

layer 7 is figé COMVIGQAS IRPESsthay aTLe6sbetpréfecédrsy heyps 3fis
retained. The regions of the 10_layer 7 which are in,tgls,gan iocated on
the first cOhffi®eeRtLY PRFFeERErPASKE: ( FRr BBFC r EADVERIHYF FHG L r EABGEP of

the first coatbr@isglPShaveéesufterast SBOMIctir&sg. 2B, what remains is once
again a patterned second coating 7 with positive structures 9. 15 In an

additi%%al step, it is also possible for a bonding |ayer which covers the
top sides ofrthe st&yChUFRENOhENBESPErOM tHe SHbshf abf SUrpaeeilie he

applied to the structures 9 of the patterned_second |ayer 7 of the,
enbodi ment sC&e9f substrate which can be produced in particular using
a method according to the invention. Accordingly, a coated
substrate of this type, on at least one side, has a
25 patterned coating which comprises a material with a
vitreous structure. According to the method of the
invention, the coating can be deposited on a negatively
patterned first coating on the at least one side, and the
negatively patterned coating can be at least partially
30 removed. One example of a suitable material with a vitreous
structure is an evaporation-coating glass, but it is also

possible, by way of example, to use other glasses which are

deposited, for example, by sputtering or CVD.




20 in Fig. |E or 2B. A bonding layer of this type may, for exanple,
conpri se a0s886H010a$eP for a subsequent netld@llization or, for exanple, an
adhesive layer. Figures 3Ato 3F show a further enbodi nent of the method 25
according to the invention, this enbodi nent being used to produce

mul til ayered patterned coati'ngs. For the sake of clarity, sone of the

net hod steps which have been explained with reference to Figures Ato |IE

30 and/or 2A and 2B are not sho in detail in Figures 3Ato 3F. Fig. 3A
Shone n sutthd B ey T hL St o R T St St S Phaent o
produced. TherdHpaesst N0isigde Mdulde an 03SEMDISER Pdcistbsi ¢ aterduit
therefore substantially corresponds to that shown in Fig. 1B. Fig. 3B shows
the result FFEIHERGHs RRRBMT ARPRIFOS! ot 1T rig ZC8 ke oM FBJEPEHE,  whi ch

includes a 4@ As+ ale Wdds@ Mhd rpOuso SETaket e c19dh 1 81 Sebthgegembi chhéas
been provided with the first coating 31. Then, the layer 71 is once again

abraded i n FHSTER{DIRE ot B t1P1IRA 1&g 6d FAMRRNYYRT N hgh ahgc ludes
pl anari zatigp ofcdde coptete surdace ofrdbe: 10-sahsdhahe dnapoe she |ayer 31

which is then uncovered is renoved, so that what remains is a positively
patterned seRiowrleceonia of ¥eutt raktanganent Apliohraecksrnly SRate is

i 11ustrated,in, j&?g&or&écﬂ-%m%é Skt | ayer s of v &cidth tEbAY SR g

coating, a further first patterned coating 32 is produced on the suUrface
whi ch has be®n Todtleds | prshi coNRlyL LIt s coalt T lgt compr | seBPtdlee nefat i ve

structy ességrg%ghg?‘;gftp% éﬂlééé & érg&hgg on the structures 91 of the
0 , w t

patterned secon ayer as sho reference to Fig. 3E. Then, a
| ayer 72 which includes a material with a vitreous structure is applied

once again,.after. which.the | r 32 4 i ndi he
| ayer 72 an%h? I*%atr%?/]ére%zc%st%noge%%e%gg%%f}%?ga%%g%‘%rl?%t(g?f?%%%%{: met hod
st eps can bRunepeatad stirubereofdépendiong tomeshe Figted#edhows t he

substrate after.the, application of a further. layer, 73 with structur 92.
The pl ural | TEE BrCTayare 9 w4 ah = male A Vs St i v WY 88 EE 2gain
form a pat tbsaned cwatdngniie Wbt ht comqhi | sSEsclaanhdt enarg, nBberéatmahd, i bel udes

t t 9A and 9B. If \ h t t I d d
"0’ Such & WSPIHER THRTVTTUER SR iRt br oot ot | AT tde. nata PAFCOPS

filled with conductive material, so that it is possible to
produce electrical contacts. In this case, the channel may
extend both parallel to the coated surface of the substrate

20 and perpendicular thereto.

For certain optical applications, it is particularly
advantageous if the substrate includes at least one
waveguide. Furthermore, at least two waveguides which are
25 coupled to one another may be defined in the patterned
coating. There are numerous possible applications for a
coated substrate of this type, for example as an integrated
optical multiplexer or demultiplexer. In general terms, the
coupling of a plurality of waveguides can also be used for

30 optical rewiring.

Moreover, at least one cavity can be defined by the
coating. The cavity can be used, inter alia, to receive
components, such as for example microelectronic and/or

35 micro-electromechanical components or, for example, fluids.



each coating of the individual layers 71, 72, 73. 35 Moreover, the |ayers
may al so i rsbadelodsGPerent nmaterial s 0336.0103SGP 28 and have different
|Layer thicknesses. In this way, it is possible to combine |ayers conprising
vitreous material with [ayers which include other materials, such as for
exanple netal, ceramc, plastic or sem conducting 5 materials. In
particul ar, the individual layers 71, 72, 73 of a multilayered coating of
this type nay al so be produced by the variant of the method illustrated in
Figs 2A and 2B, 10 which involves the layers being lifted off. Moreover,
during prodyctd o ofor ¢8Il tadpyaEed patieries, &8 e t A6r NEBALE VEoCOAL i NG
does not necessary have to be renoved after each application of a |ayer.

Fi gures 4AB® TS 10r JHNE LCWar?dht bt e FR3ARHT of TPBREheYpeiEh day of
exanpl e forqg 1y %%Q@iﬁﬁ@&ﬁ 50aLidg, FbH efdple! hhs Lespgstrshows
a view of the substrate which has been provided with a negatively patterned
first coatifrr A birther stwesDrafps chir | 3N tePhCabat@APOTRRt coat i ng 31

i ncl udes, 20 by way of exanple, trenches as negative structures. Once
again, a layer 71 which includes a material with a vitreous structure has
been deposiNegeovret hetlserd avay Wi cinthexscorrectoatedthe patsewagd and t he

| ayer 31 is_uncovered again by t i ng The | ayer 71
has structLﬁ%%t§%3931?ﬁgﬁ%£rf%?n$§?§$%§ggg $$%§ %?ég ??%%9 fch are

conpl enent aeyedtordhec tcamotesnt i gThd Alnbheredonecicor cas poadsroduthé,

processi ng state sho in_ Fi 1D. Ribs of this i n. be ed, for
exanpﬁ%! asﬁﬁﬁﬁgﬁﬂm%ﬁg’o?Y #%l%??%g% %?n%r%a%ﬁe%%%ﬁ, %% bgaFﬁ%gs. 30 As
shown with pefesencd ¢oatigy 4B, by hehsaneppiosedoneofanetaénlbegeused during
application_of a furihgé%la¥er 72 with rib-_or tr%g-like structures 94
whi ch are foPHetHEPST okt TY BROVAT ER aF 22 pbsP ti V& oPe cBAPFelidht aty t8
trenches 35 idotpheséiivldefocopisdvdel dbersht dictomesnddtands8dhoast he
03SGE.0103SGP 29 surface 2 of the substéate are in th%s gage Qy.mag of
exanpl e, arTARYCH-PE? peheP LRF A S 197 oMRIERGERETS - | HOt A s9ChsBS hotebBF,
unlikerd n theatwvangant of the nethod 5 according to the invention which has
been explained with reference to Figures 3A to 3F, the first patterned
coating 31 is not renoved prior to the application of a further |ayer 72.
Neverthel essy Sa£OIBRNaT cat HE esQbsPPhbe Vi aRbSei § hliatilhpestaps of
produci ng a negatively patterned first 10 coating on the at |east one
surface of €Prtin®stFRtehisaReSPRet debbsi®iBALt oRreaesebrdiPayeachhi ch
includes a pRGerigl Whhbrsdifreousesht URhtEL: QD tReraEET acs whiighchas been
provided with'the first_ coating are carried out repeatedfg. 15 Fig. 4C
shows 2the sibsi®apesailf € hte®heorphighedriqps| Byeerials and also

various patterning methods with one another.

Depending on the intended application, the substrate may
comprise a material which includes glass and/or metal

25 and/or plastic and/or ceramic and/or a semiconductor, in
particular silicon and/or gallium arsenide. Glass or
plastic substrates can be used, for example, as a cover for
integrated electronic, optoelectronic or
micro-electromechanical components. On the other hand,

30 coated semiconductor substrates may, for example,

themselves include components of this type.

Of course, the patterned coating does not have to be
present on only one side of the substrate. Rather, a coated

35 substrate may advantageously have a patterned coating which



patterned coating 7 which conprises the |ayers 71 and 72. After the final

| ayer 72 hassGeenw3appl i ed and the further 1Birst coating 32 has been
uncovered by planarization of the coated surface of the substrate, the
first coating 31 and 20 the further first coating 32 were renoved. The fact
the first coating 31 is not renoved prior to the deposition of the |ayer 72
with a vitreous structure neans that the structures of one or nore |ayers
of the 25 multil ayered coating may have unsupported regions. On accpunt of
the strip- TR, %&t%ﬂ@%?%ﬁ%%huwgﬁpcﬁ e § @%r Lee 70 ¢2Sheltivel y,
bei ng arranggs fermend vl & $HeoONen Wl helroppdiel t5é ratdes es 94 have
unsupported regions 11 in the formof bridges which are 30 therefore not
supported by a base or a |ayer bel ow them Therefore, the variant of the

met hod descyi bed f1es& WBkeSn | EhPosSh il et O ik oueen b | L 8YSFE¢i 6 aki ngs

stacked on top of one another. Structures of this type can advantageously
be used fotewkegpler Qﬁﬁ%ﬂkﬁﬁw@%ﬁc?@%t@ﬁ%hodTﬁP%ﬁ¥%é@%r%% 88ecan al so be
used as wavggil deson | h@AbE | £4 B rof@UPALth s OSRFDIO3PFh 30 YRyvegrhdes can
be produced in one or nore |ayers using the nmethod according to the

i nvention. qPrtinext Adterdieylvowsa régeree tof Frighy esvBR t Hr5&idihieh 50

I lustrate ah,ady Ageays 5L 08BNy Of stiher FRLH O bRpr PEOJUST Aans.

t hr ough- contact's through an encapsulation on the basis of cross-sectional
vi ews t hr oufpr sdepdsitme d.liyer hicaseomphesesbatyhteeqQupaBateyiady of
exanpl an active layer 15 on one side 2. This layer may include an 10
integrated electronic circuit arrangenent or, for exanple, an

opt oel ect r orihe Thvemt 1 omr I sanepepkat nedoin avdrs uiéazes beldbondinnghpads 14 for

maki ng contact.wth the_co nents.of the active, | 1 e el rically
connect ed t¥FThe %.t?ﬁ%f?5€§$ ?@poq+@F%Eﬁf%%% %l%%g¥$#%ﬁ§?$§ E§S€§&

di ffusi on lopheddéedrfiqyess 3, inhivlehch sidentd des prefereseei sysealsonduct or
fabrication t rotect the integrated circuits of the active |layer. A

di f f usi on b%?f%grt?a§%$n%l%?ft%?ss{§b%aﬂﬁ§a5f%ot Caavan a%%%u§¥ GrFRg the
deposits on Di Ewapdravimg: coati ng gl ass as patterned | ayer, since 20
evaporation-coating glass may rel ease sodiumions which my be harnful to
the circuits of the active layer 15. As shown in Fig. 5A a patterned first
coating 3 hasgbeen eppliedusd dhegsamh@cec2crdbe-coatiogad vseapptoed in

such a way that its structures 12 partjially or conpletely _cgver the contact
25 surfaces 14 but ot her ph}%§8%¥a?%et§%r$%5%°§ ﬁﬂgEﬁ F%g@ogﬁé E%ﬁted

remai n uncovered. Then, a ﬁgygérge&héggtgﬁgpéfS§§b§tyg£é§pus material is
once agai n deposited. The coated side of the substrate is then 30 ground

down afitl pl anarized again until the structures 12 of the first coating 3

have been upggyesgdandhesednon 4 headnsavesedehéraéegoat kpgpks renoved.
Alternatively, the lift-off_ technique shown with reference to Figs 2A and

2B can al so be used for patltpBrrALER VHFS Eabeuchedt ol R18Ri $C35°waf: as

shown in Fig. 5B, cut-outs 13 are produced in the 03SA.0103SGP 31 second
coating 7, which represent structures which are positive or conplenentary

to the negaFive 3AriuetdFesugg. diagrammatic cross-sectional views to

25 illustrate the method steps used for the
multilayered patterned coating of a

substrate,

Figs 4A to 4C use diagrammatic views to illustrate the
30 method steps used for the multilayered
patterned coating of a substrate in
accordance with a further embodiment of the

invention,



In a subsequent step, the cut-outs in the second layer 7 5 are then filled
W th a cona3dsGLv@3saperial, so that, as skzown in Fig. 5C, conductive

t hrough-contacts 17 are produced in the cut-outs. In this way, a hernetic
encapsul ation is produced on the side 2 of the substrate 1. In addition, it
is also possible for interconnects 19, 10 which are connected to the
contact surfaces formed on the outer side of the through-contacts 17, to be
applied to the patterned second |layer 7. This can_be used, for exanple, to
redi stri butBrIhePR dift &tE s. SOPIE 3 HMIT L Srese LReitRyedtistyS be produced
by evaporation-coating of petrdd 1ot FyesSucihe texduyhi &bntabt oysangfers to
Fig. 6, which, by way of exanple, illustrates an enbodi nent of a substrate
1 which has been coated in accordance with the invention with a 20 nmultiple
layer 7. In-idi sgexenplary enbodi MRt oufsh@rl QUBIoAA k@IS @S difkddievi dual
layer 71, 72,73 and 74. In this case, the individual layers 71 to 73
conprise materials with a withedusuktilrrered eauindut created in

i ndi vidual layer 73 and the individual |ayer 74 which is used as a 25 cover
inter alia define a cavity 21 in the multiple layer 7. A conponent 23,

whi ch is conigcted via through- cont &scws] 2rasthbiogtisesenrdctss caad-ache acti ve
| ayer 15 and a through-con | uf - 3, Is
accomodated in the cavity%&ﬁ%%%%gaggﬁgﬁg %%yfoiﬁﬁégggn%l%?Pg%e%onprise a

m cr o- el ectronmechani cal actwastoratoe, a pi ezoel ectric elenent or else a
sensor.. I'n addition to active conmponents, it is also possible for passive
eleneﬁ&s, such as for exanple passive filter elenents, to be accomvodat ed
in a cavityrod. this type. 03SGL01G3SuR 32 Endcarimemgenenta shdwtdatd-i g. 6
is given purely by way of exanpl.e. wever, it _.does_show that, conplex

nul tilayered coatings for g?%%@r%%?Egéﬁno%Q%%?%c??oEW% %BB??%%?i%gge%an 5
be produced in a sinple way by conbini ng through-contacts in the |ayers,

i nterconnects, cavities and cut-outs. Myreover, optical conponents can be
pr oduced byF%%$t%b?%dp%?te?%?n%lﬁﬁr?%%a?bﬁe?r%?sl §Er$°HAi ER i ncl ude a
vitreous material. In thisiiespeeite Fhgfurtsépnsmasdenenpl efi a wbthbd1l0 a
phase grating has been produced by the patterning in accordance with the
invention. In this case, fiPsttle BALCeEREAACOPRERI eRbI Ai REBSHWFERSr ef er ence
to Figures |Ato | E and Figyges 2A and 2B, a 15 second coating 71 was
produced on the side 2 of the substrate 1. To produce a phase grating,

t hese structures advantageously conprise a regular arrangenent of trenches
40 which exfegnpd {0 a straight or curded,d ife AlNGIMenFdRcHS inhdde
patterned |l ayer 71 which conprises a 20 vitreous material. Wth trenches
which 2@n in a curved |inectl pagtthE Shefaesfatetpb aubybehrate vhirk
possible, for exanple, to aghigyenfosyebadi sl iechsdadlePhodicena phase
grating, the trenches 40 in the layer 7 are filled wth a transparent
material 29 which preferabigveasiendi fferent 25 refractive index than the

| ayer 71. A further layer 72, which is used as a spacer, is applied to the
phase grating which has been created in this way in the layer 71. The

coat ed subsThat eett whhthhhislbeen pebdusefitrattafsahdyt80oFiaurhpsl@xénpl ary
enbodi nent [tsel f.ser {0 u ; Stk . To this
end, t%% co%%édwéﬁ gt¥§§e§§?85§@égﬁ%%eéﬁg%%e%%ggiggg?i%%@%Ehgg been
produced, isllosnedteothheméuhotiestspbsinupéved by nbanproflugtiionnifigal ayer

vy of exanPe i HESorbErParElny BeCaRiab DS Bl 3sRtNs Enddar kL o
conponent oofathecinvehetbnonBohpnodatecanpahearnetiheofitinogi ofiizBtwhitch
Interacts wih the;phasg grating oL Lhs;PabteLnefeC8abh%ale 1, as
30 shown in Fig. 1A, on the surface 2 which is to be coated.

The substrate 1 is preferably joined to further substrates

in a wafer assembly. In the embodiment illustrated in

Figures 1A to 1E, the substrate is illustrated, by way of

example, as a passive substrate which can be used as a

35 cover for an active substrate, such as for example an



5 Fig. 8 shows an enbodi nent of a coated substrate 1 which has patterned

| ayers 71 aR8GI@008GRach of two opposite gifdes 2, 4. The patterned | ayers
71 and 72 were in this case produced as phase gratings in the sane way as
has been explained with reference to Fig. 7. The phase gratings on 10 the
opposite sides also have different periods. A coated substrate of this type
may, for exanple, be used as an optical filter with a high resolution. O
course, it js also possjble for otherI?atterned CO%%L such as for

tj ngs,
exanpl e a Mft§9 SRR HED FARINTE hi Hh PREC %ékﬁ%ﬁ??lustrated with

reference t@dpdheds &0 HanoPpbi&redOroneciinhedh soriesnoht a soheveat e of
this type which has been coated on npre than one side. The follow ng text

refers to Filgst® FhCAOrSUALHC REDTPIR deff anFt F 1o RYEROL eREFORL
iTustrate gyogdir {,hednendod Slefpa tethed 04t Prggugi pecalpatser ned
vitreous | ayer on a substrate. illustrated in Fig. 9, to produce a |ayer
of thi$ typeomznentaskt 42018 GYPangdl ¢k $ROMtCOFrEFRORIFRALE 2°6YSt he
substrate 1a§W%$§gﬁéaE@ pe £0atLd i S@14Pataihe nasknbSalmeat gdobetmeen the
surface 2 and the coating source (not shown). The coating source used is
preferably breentaien redpl @apdroebey ¢an ppdvarageoanl vl ket FaRrbednput
evaporator f aQ?F | on- coat i I h yNgs

and/ or cut-%ﬁggéggﬁ¥n %E%%g%egﬁfég%%ga§§€%ég?ﬁ%%%3£%é%€s$§?§ﬁsg "the
structures which are to be applied. After the nmask 42 has been positioned
in fr of _t he rf 2 he la 7] [ [ a havi ng
struc?ﬁ#es EF%Miﬁﬁ g@%r?eé%%%% %%é%h%ﬁ%%gﬁfﬁgsﬁﬁgéu n??%r%ﬁ?%Egﬁg? i's
03SGL0103SGPBYowihaisa ravedhen kReighod, stée. nisktWPs nayeml setbecpliaeedSi n
direct contact with the surface 2 in order.to b .fhe m nLopum possi bl e

di st ance fr%%Y?n%e%%r*%EEOéFC el%%%kgﬂ %%§§?n8%%#%%€U|g#Q% so be j oi ned
to the subsstatetdresocbedtat a anyggaeive npatoarhong hehiakkisr substrate does
not lead to_an jncreased distancg.be%meeg thg $ask QQ t@ﬁeﬁurfgﬁei%. A
refinement SPTRHEFRtADY bf PRFsTtipe PRETFTUSYra02atiA BT 5571 ATt he
enbodirent shannview Fi Ohe 1fat t8ensnhshaat bevascaprbed dotthe sask 42 by an
adhesi ve bond 46 10 Prior to_th evapora%ion oatigﬁ. Thg gasE Cﬁn t hen be
det ached agi®¥ BRREBrre®ECRYaPoPht FOR- TORE NG 61 85stiayRrPRLE2bEe

deposi ted, gRitéhalsopsep@gabitedNhavsi PebAruneshereio t he enbodi ment of the
i nvention described above, a product with a patterned evaporation-coating
glass layer is 15 obtained on the surface 2 of the substrate. O course,

the substratge "By 8L5R108 GARt €4kONpIRES mﬁé'n_coélﬁiéiﬂg- Moreover, it is
al so possible for nmultilayered patterned coatlngs to be applied to a

plural3@y oPhaiebsthographpar £pEuVaEChoPEEBOBPPBRRt €O3FHBY, 30f the
substrate ifo@psigblarnPeRRer of Ockhgpeabodi gﬁ@térééig’ﬁt hedscawaeedi Bget 0

t he i nventi on whi ch have been descrlged_mnt reference to Figs 3Ato 3F
and/ or Fi gss@ruebuges 2s5hayg. thensheer ARCEPEEERENPHi EXBSEBEE PREge of part
of the surfaﬁgepg AesSHbstrate which has been coated in accordance with the
i nvention. The su%strate used was silicon and the evaporation-coating gl ass
used was the abovenenti oned gl ass 8329. In accordance with the invention,

the Stisict UAESOLAiHG L°2ovaPeLAL! 0B £RE! hOBnONASEnpAKBELIRLE P AMNERd DY
evaporation coating onto a patterne Irst coating followed by lift-off of
t he regi onspatteheedl aSsekaybe applheatiest bebarkhhebyddirssolyi Agrine fir st

coating. The_i . t wel.| - defined.g ugt,u e
broduced on-BBlEREERArSE Bk o He eha ot aRc et a0TeTLE B KRS A0S
03SGL0103S@Peingt bbrRekemphee Byhboed onto the substrate 1 by means

of a suitable printing process, for example by means of
30 screen printing. In this variant of the method, the
processing state of the substrate 1 shown in Fig. 1A is
skipped. Of course, this variant may, however, also be
combined with subsequent patterning, for example by a
photoresist being printed in patterned form onto the

35 surface 2 of the substrate 1 and the printed-on structures



35 1Substrate2First surface, which is to be coated, of the substrate3, 31,
32Fi rst coalBBUMOPPGRI t e, second surface @ the substrateb, 12Negati ve
structures in first coating 36Uncovered region on surface 27Patterned

| ayer 8Di ffusion barrier |ayer9,9A 9BPositive structures of |ayer
794Strip-like structures in second layer 771,72, 73,74lndividual |ayers of
a multiple patterned | ayer 791,92, 93Structures of the individual |ayers

71, 72, 7311lUnsupported regions;?Cht-out %n | ayer 714Cbntagt
sur f aces15Adt§v@eing patterned further, for eXample in order to

| ayer17Thr @t Aed {1 s £ cornest sedkayvi tyes Compenend 2 SHer phedlucing
substrate2 CbnnectjqgggayerZQTransparent filling40Trenches in Igger
742Nask440Fe MSHR T H oV 2IHeR RS Rl 1N I5g AgdsEronce the $tate @6 1. A

net hod for ghe patderded SQshh neiol @ sdhstsates (Aighavs ngagtnéeast one

surface (2) which is to be coated, 5 conprising the steps of: - producing
at | east oreeadipdively patterned first coating (3, 31, 32) on the at |east
one surface (2), - depositing at |east one second layer (7, 71, 72, 73),

whi ch conprises an evaporation-coating glass, on 10 the surface (2) which
has been privg detc wiltdws hehe | sghestooale f Yy Ble S¥p of sdepeastipartial ly

removing thfa}éfs’} &%iﬁgvfrg’re S ucture Zon M BLAPE.AS £l 3EMBde N

claim1, wherein the step of producing a negatively patterned first coating
(3, 31, 32)swrsitthatatl |wabth opes sedrmcer¢Pidednpttlzethe hbissepcoating

uncoveri ng I egi,ons € I e ich is to be
coategvjzo %Zg$ﬁ%:H%?%53;a%Qc?§%%eg |% @f%f%?%@%ﬁ %§£%££€%§na%he substrate
(1) is parteviparawnfen-avatihe gkidbed tlse caltasedooing whepesthedsbbstrate i s
still part

the wafer assenbly..25 4. The net hod as cl aj in_o f

ol a1 1 e T RN B TSR BT Dot R actafS g TAie hos°heefy,
73), whi ch eoapsd Sestiantley apor &t i vd: coptédgecohiasisg Eonphée skayeéhe7st ep of
deposition by evaporati on 30 coating. 5. The t hod as c&ained in claim4,
wher ei n t he® Wé?)‘f)%i’f]?%nu%?o‘éeﬁf%ge?e% ORY apotali bh® cod¥ Fhg” conpri ses the step
of pl asgma i on- enhanced evaporati on coating.

According to a refinement of the invention, the second

layer 7 can also be deposited by plasma ion-enhanced

evaporation coating in order to obtain a particularly dense

and defect-free layer.

20
The evaporation-coating glass which has the following
composition in percent by weight:
Components % by weight
Si0, 75 - 85

25 B,0; 10 - 15
Na,0 1 -5
Li,0 0.1 -1
K0 0.1 - 1
Al,03 1 -5

30

has proven particularly suitable.

A preferred evaporation-coating glass of this type is glass

8329 produced by Schott having the following composition:



03SCGL0103SCGP 37 6. The nmethod as clainmed in claim4 or 5 wherein the
evapor at i oro3scationgceonpri ses the step of 28l ectron beam evaporation. 5 7.
The method as clainmed in one of clains 4 to 6, wherein the step of
evaporation coating of a |ayer which conprises an evaporation-coating gl ass
conprises the step of evaporation of evaporation-coating material, 10 which
formse a material with a vitreous structure which has been deposited on the
surface (2), froma single source. 8. The nmethod as clained in one of
clainms 4 to 7, wherein 15 the step of evaporation coating of a |layer which
conpri ses ay@vaporation-gaatighg gl ass conprises the step of co-evaporation
fromat |east two sources. 9. The nethod as claimed in one of clains 1 to
8, wherein B0®sthe step of defdsiting a second layer (7, 71, 72) which
conprises an evaporation-coating glass conprises the step of depositing a

| ayer with a conposition which varies in a direction perpendicular to the
surface 2%&0. ~The reetdwod as clained in one of clains 1 to 9, wherein the
step of depositing a second layer (7, 71, 72, 73)_which conprises an
evapor at i ork2oat¥ ng i &% conpriidedhend astegp Bf 3spdEttering on a | ayer (7,
71, 72, 73)Ei§p,;1. Ep%g_ thod as clained in one of clains 1 to 10, wherein
the step of tepositing a ‘second |ayer (7, 71, 72, 73) which conprises an
evapor ati on-coating gl ass conprises the step of depositing a layer (7, 71,
72, 35 73) by nmeans of CVD,, 03SG.0103SGP 38 12. The nethod as clained in
one of claite% Yo 12-&hetidt Fhthd 2188 of® *ositing a second |ayer (7,

71, 72,0 73) which conprises an evaporation-coating glass 5 conprises the
step of depositing a layer (7, 71, 72, 73) which includes an at | east

bi nary mat efheal slaysttral 18es Tieanet hbel approeinedeln boE 9F col dists 1 to

12, 100°C) .
Furthermore, in pure form this glass has a refractive index

of approximately 1.470.
15 The dielectric constant € 1s approximately 4.7 (at 25°C,

1MHz), tand is approximately 45 x 10°* (at 25°C, 1 MHz).
The evaporation-coating process and the different
volatilities of the components of this system readily
results in different stoichiometries between the target

20 material and the layer which has been applied by
evaporation coating. The deviations in the layer applied by
evaporation coating are given in parentheses. A further
group of suitable evaporation-coating glasses has the

following composition in percent by weight:

25
Components % by weight
S10, 65 - 75
B203 20 - 30
Na,0 0.1 -1

30 Liy0 0.1 - 1
K,0 0.5 - b5
21,03 0.5 - &5



10 wherein the step of depositing a second layer (7, 71, 72, 73) which
conpri ses #&3S6LEIPEBAPI on-coati ng gl ass corpri ses the step of co-deposition
of organic material. 15 14. The nethod as clainmed in one of clains 1 to 13,
wherein the step of producing a negatively patterned first coating (3, 31,
32) conprises the step of resist-coating, in particular of resist-coating
by nmeans of spin-coating and/or spraying and/or the 20 el ectrodeposition of
a first coating éé;_ 31, 32). 15, The nethod as clainmed inp one of clains 1
to 14, whereiRF PHRFREFRAPPFIART 1P A e HA133F y 1Rt h2 I ¥P¥Rt 12 oat i ng
(3, 31, 32)cuoPrdsecd e sd £ S MPPsstmek @, fhdeing oghé NBolBowddg 32).
16. The method as clained in one of clains 1 to 15, wherein the step of
produci ng EFHERRIIADY patterned first coating (3, 31, 32) conprises the
step of 30 applying a photoresist film 17. The nethod as clainmed in one of
clains 1 to 16, wherein the step of producing a negatively patterned first
coati nd (3,CqRomENteonpri%sdy e Bttep of 35 patterned printing on of a
first coati 43, 31, 32), 038G.0103SGP 39 in particular of patterned
printing on by neans of screen printing. 18. The nmethod as clainmed in one
of claims Bas 17, 5 wherein t2é step of producing a negatively patterned
first coatijng (3, 31, 32) conqugﬁs the step of lithographic patterning of
the first codting (3, 31, 32) and/or the step of |ithographic grey scale
patterning.Li® 19. The nethod &s&lained in one of clains 1 to 18, wherein
t he SHQF of . producing a negatively patterned first coating (3, 31, 32) on
the at™1east® one surface (2) conprises the step of applying a
phot opat t ermiei;e 15 [ ayer (3, 31,0 32). 20. The nethod as clainmed in claim
19, wherein the step of applying a photopatternable |ayer (3, 31, 32)
conprises the step of applying a photoresist.

The glasses which are preferably used in particular have

the properties listed in the table below:

15
Properties 8329 G018-
189

O20-300 [107°K™] 2.75 3.2

Density (g/cm’) 2.201 2.12

Transformation point {°C] 562 742

Refractive index nd 1.469 1.465

Hydrolytic resistance class in 1 2

accordance with ISO 719

Acid resistance class in accordance 1 2

with DIN 12 116

Alkali resistance class in accordance 2 3

with DIN 52322

Dielectric constant & (25°C) 4.7 3.9
(1MHz) (40GHz)

tand (25°C) 45%10° " |[26%10°*
(1MHz) (40GHz)

Fig.

uncovering the first coating 3.

1D shows the substrate after the following step of

In this variant of the




20 21. The method as clained in one of clains 1 to 20, wherein the step of
at | east pa3sGad108SGRnovi ng the first coatbng (3, 31, 32) conprises the
step of dissolving the coating (3, 31, 32) in a solvent. 25 22. The nethod
as claimed in one of clains 1 to 21, wherein the step of at |east partially
removing the first coating (3, 31, 32) conprises the step of wet-chem cal
tenoval of the coating. 30 23. The nethod as clained in one of clains 1 to

22, wherein the step of at |east partiall novi the first coatjng (3,
31 32) comiEel, (HeS St IS i3 CHerEeted Sove SRRt Fe Loh PRt 8. 81,
32), in O3REL0BSHRAD. padst | e SrpdRsosd epcid dwnddigstiheadérehscoating
in an oxidizing plasma. 24. The nethod as clainmed in one of clains 1 to 23,
5 wherei n tHEREH FFowrd | walst! pai? i WAYST rermii e thbr st repatda®i fhyd (3, 31,

32) conpri s&sed Nt @i Of s 1 d1hd N0 108 T£ 1 89 ORSa©ind e BEndLAST 1 ONGasecONd
| ayer (7, 71, 72, 73). 10 25. The nethod as clained in one of clains 1 to

24, whiTh jwWeteireed roatepdfing jleaatcepedib®ly uncovering the first
coating (3, 31, 32). 26. The nethod as clained in claim?25, wherein the
step of 15 at least partially uncovering the first coating (3, 31, 32)
conpri ses tHeg stEp Hows amagibsegene wotied step ate.wichTheenfinsd as
clainmed in i Whsh&rD t he; ep 2]y kng the
first coati%%;%@ggl% S%e%onpr?\g%'t lel%jgs)]fe "ot Qér%%ﬁ%%?%%ﬁ’ %%?g%lylg%& in
particul ar dgcomdnkaydr gf i nelagnanelt orthe apphaigrarel/ @3 poréshi hgef 28he8. The
met hod, as ¢ grg:?l n . ' t ' [ ep of
after'tjl rdgat rr%\ra% 0 % %r?pgt;os%}r\%%g;%%? e?%%%rsz@%%%olg@%rgg§#%z?¥ cul ar by

means of wepattemedl ceading 3raynd hene cadmawall ot t thiee nbi reef toat and/ or
as clained in one of clains 1. to.2 wherei n the

dopi ng. 30 29. Thret n?lsth d 9t Of
steps of prdduci ny 4 ?1%3%??%%0%‘5‘??% hed ¥ i 75t UCoat Thg” (35 31 32) on the
at | east onsositiacky (R3teched seposdtlageat?| pasthonecseeondveéayehe(7,

regions 6 which are uncovered or not covered by the first

15 coating 3.

The first, negatively patterned coating can be removed, for

example, by being dissolved in a suitable solvent or by

wet-chemical or dry-chemical etching. Burning or oxidation
20 in an oxygen plasma can advantageously also be used to

remove the coating.

The following text, referring to Figures 2A and 2B,
explains a preferred variant of the method steps shown in

25 Figures 1D and 1E. In this variant of the method, first of
all the substrate 1 is prepared by application of a
patterned first coating 3 as has been shown in Figures 1A
and 1B. Once again, the coating 3 has negative structures 5
which leave clear regions 6 of the first surface 2. Once

30 again, a second layer 7 is deposited on the surface of the
substrate which has been prepared in this way, for example
by evaporation coating with an evaporation-coating glass.
However, in this case the layer thickness of the layer 7 is
not selected to be so great that the layer 7 is

35 continuous. This is achieved by selecting for the layer 7 a



03SGE.0103SGP 41 71, 72, 73) which conprises an evaporation-coating gl ass
are carri ed36Gtorapedt edly. 30. The net ho@6as clained in one of clains 1 to
29, which 5 includes the step of joining the substrate (1) to a further
substrate (25), in particular a sem conductor conponent and/or an

opt oel ectroni ¢ conponent and/or a mcro-el ectronechani cal conponent. 10 31.
The net hod as claimed in one of clains 1 to 30, wherein the nethod is used

to define east one phas gratjn and/ one tical copp onent
and/ or at “gﬂéé?% e}( t?h'zl‘réatskﬂe gﬁ@’%v@é ?la%e?%e,o in

t he second diyefihss ddatirdy 45 mgfpmrw%h@nn@mmrﬁ@l@now@amng
gl ass. 32. The nethod as clainmed in one of clains 1 to 31, which includes

the step of Fid - | ¥hast partially filling structures of the second |ayer which
conprises an 20 evaporation-coating glass, in particul ar of filling them
wi th conductive material and/or a transparent material .. 33. The

net hod 2as YRS nebE$th RRE 19 3 FaR Bhen 22 rsippeed ﬁ?%%ﬂjﬂe‘gl’flﬁ‘éu%t ep of

appl yi ng ata£ast Qued -8 5201 Ak dRRRTd 1164 e AP 4104 BT £QPDNEKT
(19), to thae surface lcr(@he subsltra'?e and/ or[ﬂ% tlﬁﬁg ateaﬁeast one second

| ayer (7, 7dhowp wifd) raberzncahee ngihodl@s ke Higreednl 6¢di nd32cert3g,
wher ei n thegsten 0f fﬁﬂé'é‘@c%ﬁé”ﬂ £57 1 {5 16 SeSo0thl Y& mandbornipe step

of applying at |east one conducti regi on conprises the step of producing
at | east omceessive ghectiost clayepohehs, retnaptaﬁrdl cliherregtapacdt okhand/ or

35 a rgsi st i C - 4 T S
claimed in %{ e@o?{ gf%?%ls %jéijo{rgzg ﬁ%\%ecr%%eg & substr g%}g’é glng% n?%%gtgngwo
surfaces (23 ae whittedref f came M@dymnm@kdmnlerMWQl pfetha 5

substanti alﬂ/ pggaéjfen§ %i |£1 %%‘gﬂthgs i J(f) ggdugéngwﬁg | east one

negatively palf erned coat§ ng | ' east “oné surface
(2) , remaing is once again a patterned second coating 7 with

positive structures 9.
15
In an additional step, it is also possible for a bonding
layer which covers the top sides of the structures 9 remote
from the substrate surface to be applied to the structures
9 of the patterned second layer 7 of the embodiments shown
20 in Fig. 1E or 2B. A bonding layer of this type may, for
example, comprise a seed layer for a subsequent

metallization or, for example, an adhesive layer.

Figures 3A to 3F show a further embodiment of the method
25 according to the invention, this embodiment being used to

produce multilayered patterned coatings.

For the sake of clarity, some of the method steps which
have been explained with reference to Figures 1A to 1E
30 and/or 2A and 2B are not shown in detail in Figures 3A to

3F.

Fig. 3A shows a substrate 1 on which a patterned first

coating 31 has been produced. The processing state of the



- of depositing at |east one second |ayer (7, 71, 10 72, 73), which

conpri ses #MASEMHPBB@R | on-coati ng gl ass, od7the surface (2) which has been
provided with the first coating (3, 31, 32), and of - at |east partially
removing the first coating (3, 31, 32) are carried out on each of the
surfaces (2, 15 4) . 36. The method as clained in one of clains 1 to 35,
whi ch includes the step of applying a bonding layer to the second |ayer (7,

71, 72, 73) artlc bondi 20 la whi ch comp |ses s eed | ayer
(o & subsilshisha o 15T LT AR AHY S S Tegiories 158 &t hod o
t he patterngghwoald n_:ngpf @ substrate (1) having at | east one surface (2)

which is to be coated, 25 in particular as clainmed in one of the preceding
clainms, wherein the substrate (1) is coated with an evaporation-coating

gl ass throughy a ymsdhodd. cHherd@mihob as Kd alumskdued aitedlor wherein the
mask is 30 brought into contact. wth that surface (2) of the supstrate (1)

whi ch i% t FAROTdE .2 BECOHE TRdHod s BHEMERG 82 I BFEFIBB, wherei n

the mask is;{tal ned,{10-ddes Sdhaceumd o itshd Osiber £aatpehch W3SGHIR3ISCP 43
40. The method as clained in one of clalms 37 to 39, wherein the nask is

adhesi vel y Bisntided ¢vitle Eiubskiegte. corUmg BlodtReh s (HR reR¥er i Al pa¥ti cul ar
whi ch can gﬁﬁ&aﬁ] A dde fthed pé%ﬂ@é sk i dy opgfchdier presesli ng

cl ai s, on at | east one sid 2) has a patterned coating (7, 71,
72, 73, 74)bymm:@mcbmmrarsés311@mwam ®f orhe omatrd ghastace 20f Thiee coat ed

subst raf e Zs}t?ét%{‘?éj in gl éﬂé‘llarn dﬂ Nt 18 Cf CO@%I'(@?(Jn%g\;e%%% id3. 74)

is dep03|t on a negative y pat’t irst coati on the 15
at | east oneemsidsl( 29 tetmttwmmelg%maueskqu)aatmm\ferhstp@ida@mgd(s, 31,

32) is at r Ly, r ied in
cl ;u m 41 orseezaltgé cgglév%% e?lln ‘ﬁ?ﬁl é;t‘bs 1%];@%1%9 &E glﬁ? %%%Ege

el ectroni ¢ i3 rcliust@aratademerfig i n3q2)art| cul ar an | nt egrat ed electronic
circuit arrangenent and/or at |east one optoelectronic circuit arrangenent
and/ or at |east one mcro-el ectromechani cal conmponent. 25 44. The coated
substrnat e & dAppIedfurtlosne Hyetaiof aindlc Uhyeded ecoat iveg suddstrate (1)

is joined t t 3, 25 whi ch, d t | ect
Ciroui § - ar UL 1Y LT TP T HiBor At U SEPURGRt 1O B roult

arrangenentganei @ Hidleasds %@emp&m@@tmmmglwwl tTlat ¢ apgetEng and/ or
at | east Oqiégéfééflfﬁérégggifggcﬁﬂré§¥5¥g§”§z of the further first
coating 32 on the structures 91 of the patterned second
20 layer 71, as shown with reference to Fig. 3E. Then, a layer
72 which includes a material with a vitreous structure is
applied once again, after which the layer 32 is uncovered
by grinding down the layer 72 and the layer 32 is then
removed.
25
If appropriate, these method steps can be repeated a number
of further times. Fig. 3F shows the substrate after the
application of a further layer 73 with structures 92. The
plurality of layers 71, 72 and 73 as a whole in this case
30 once again form a patterned coating 7 which comprises a
vitreous material and includes structures 9A and 9B. If
necessary, these structures can also be produced in such a
way that individual structures do not include material of
each coating of the individual layers 71, 72, 73.

35 Moreover, the layers may also include different materials



03SCGLO0103SCGP 44 45. The coated substrate as clained in one of clains 41 to
44, wher ei n3aGLb1@asEPone channel (40) is defined by the patterned coating
of the substrate. 5 46. The coated substrate as clainmed in one of clainms 41
to 45, wherein at |least one cavity (21) is defined by the patterned
coating. 47. The coated substrate as clained in one of clains 41 to 10 46,
wherein at | east one cut-out (13) is defined by the patterned coating of

t he substrate, 48. The coated substrate as cl ai ned one of clains 41 to

47, wher ei Fthd P (SrifrvatiHEy 7t,hl7clk,neisz?es73)lril5t'3n%l‘ﬂﬁf>és Lt t®ast one

i nt er connegiodsliP1 ANY UonddidLady e RSk Vi ) efid Qthes GRAPOREAT , 1N
particul ar a capacitor and/or a resistor and/or an inductance._49. The

coat ed substitdt el age et A | oL MR 13 20 FCh i2r EPH t he
patterned coaldhg. (etdll, Jderan(i), ISICASIES Gt d&RSoMMEMRYSIUi de (93, 94),

in particular at |east two wavegui des (93, 94) which are coupled to one
anot her>, 28n&BEYIifes coat ed substrate as claimed in one of clains 41 to 49,
whi ch includes a nultilayered patterned coating. 51. The coated substrate
as clainmed in one of clains 41 to 50, wherein the substrate (1) conprises a
mat eri al 300mipatt icwlarlest g alssdanidlwarl meavgrantl or72erddief and/ or plastic

and/or a se;m s‘wéloédé PAL igyla{iéi¢§§c€g?%d%€é?o gﬂ)gﬁﬁ%\/\i&% e. 52.

The coated su e as clained i'n one o ereln the
substrate hase avpatarer nefl Coatmneithdd, 11 1 03SGEIIDIBETF Uds 744 F2d 7B, 74)

whi ch _.conpr.i.ses an _evapor at,i on-c ' ; of two in particular
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coating, the negative coating does not necessary have to be
removed after each application of a layer. Figures 4A to 4C

15 show a variant of the method of this type by way of example
for a two-layered patterned coating. Fig. 4A in this
respect shows a view of the substrate which has been
provided with a negatively patterned first coating 31 on
the side 2 which is to be coated. The coating 31 includes,

20 by way of example, trenches as negative structures. Once
again, a layer 71 which includes a material with a vitreous
structure has been deposited on the surface which has been
coated in this way, and the layer 31 is uncovered again by
the surface being ground down. The layer 71 has structures

25 93 in the form of raised ribs or strips which are
complementary to the trenches. Fig. 4A therefore
corresponds to the processing state shown in Fig. 1D. Ribs
of this type can be used, for example, as waveguides or, in
a regular arrangement, as gratings.

30
As shown with reference to Fig. 4B, the same procedure can
then be used during application of a further layer 72 with
rib- or strip-like structures 94 which are formed as
structures which are positive or complementary to trenches

35 in the further coating 32. The structures 93 and 94 on the
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that the structures of one or more layers of the

25 multilayered coating may have unsupported regions. On
account of the strip-like structures 93 and 94 of the
layers 71 and 72, respectively, being arranged
perpendicular to one another, the structures 94 have
unsupported regions 11 in the form of bridges which are

30 therefore not supported by a base or a layer below them.
Therefore, the variant of the method described here makes
it possible to produce multilayered gratings stacked on top
of one another. Structures of this type can advantageously

be used, for example, as photonic crystals. The structures

35 can also be used as waveguides. In particular, coupled
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#10%&ﬁ&Q_VZM%§g g#%ﬁ”%iéﬁ%r&nic circuit arrangement or, for example,
an optoelectronic circuit arrangement. Contact surfaces or
bonding pads 14 for making contact with the components of
the active layer 15 are electrically connected to the
active layer 15. The surface 2 additionally has a diffusion
15 barrier layer 8, which is in widespread use in
semiconductor fabrication to protect the integrated
circuits of the active layer. A diffusion barrier layer 8
of this type may also be advantageous during the deposition
of evaporation-coating glass as patterned layer, since
20 evaporation-coating glass may release sodium ions which may
be harmful to the circuits of the active layer 15. As shown
in Fig. 5A, a patterned first coating 3 has been applied to
the surface 2. The coating 3 is applied in such a way that
its structures 12 partially or completely cover the contact
25 surfaces 14 but other parts of the surface 2 which is to be

coated remain uncovered.

Then, a layer 7 which comprises a vitreous material is once
again deposited. The coated side of the substrate is then
30 ground down and planarized again until the structures 12 of
the first coating 3 have been uncovered, whereupon the
uncovered first coating is removed. Alternatively, the
lift-off technique shown with reference to Figs 2A and 2B
can also be used for patterning in this embodiment. In this

35 way, as shown in Fig. 5B, cut-outs 13 are produced in the



10 h! +$10%~& ()-!"' $10%& ()-! $10%& ()-!$10%h& ()- @O0% h& ()- 10 h 10 h: N

& ()-2!'& &$10%&' () -2z!! &BL0Y& () - z==>; >>@DAOM 1 1~#10%
h& ()-!!L&P10%h& ()-! L&$10Wh& ()-! L&PL10%R' ()-s10% h& () -, &10% h&' () -
10hhOAB5CKDZDE=E>EzX9. 1 1 10 6&%$10% & () - z! 6&$10%h& () -z&$10%
& ()-1"&P10%& () -!!&B10%h& ()-! &$10%0&' () - >E?E@EPEEFFF) K1 1 10
6&$109/1 " 10% & ()-!'M "109%& ()-p. .10% h& ()-.  10% h& ()-,10% h& ()- 10 10
FGGGsHI MJaAeLon qu%lfm/crL&'V(l%-“d’&ssrﬁE)Se&s(%}t- !%{sﬁlﬁéﬁgﬂ%%)‘“—%’aﬁ%o&%&' ()-10%
h& ()- 10% 'ﬂﬁi%@WBQQQQQQQQﬁ@hﬂéky to the negative structures 12.
F1096& ()-109%& ()-T, 109%& () -, 10%& ()- 10hh 10hh
10hh! 1/ $10%h& () - gKLLMVFN{ N} *?uV7 10
I SI0%EE () -M 1% ddquasitl OGS (Dnd ' s {1 -t h$ 19096381 (Dafér $10%
& ()-f{NNNnOvOO PdBu
5 are then filled with a conductive material, so that, as
shown in Fig. 5C, conductive through-contacts 17 are
produced in the cut-outs. In this way, a hermetic
encapsulation is produced on the side 2 of the substrate 1.
In addition, it is also possible for interconnects 19,

10 which are connected to the contact surfaces formed on the
outer side of the through-contacts 17, to be applied to the
patterned second layer 7. This can be used, for example, to
redistribute the contacts. The interconnects may
advantageously be produced by evaporation-coating of metal

15 layers.

The text which follows refers to Fig. 6, which, by way of
example, illustrates an embodiment of a substrate 1 which
has been coated in accordance with the invention with a

20 multiple layer 7. In this exemplary embodiment, the layer 7
comprises the individual layer 71, 72, 73 and 74. In this
case, the individual layers 71 to 73 comprise materials
with a vitreous structure. A cut-out created in individual
layer 73 and the individual layer 74 which is used as a

25 cover inter alia define a cavity 21 in the multiple layer
7. A component 23, which is connected via through-contacts
17 and interconnects, to the active layer 15 and a
through-contact 17 located in a further cut-out 13, is
accommodated in the cavity. The component may, for example,

30 comprise a micro-electromechanical actuator or a
piezoelectric element or else a sensor. In addition to
active components, it is also possible for passive
elements, such as for example passive filter elements, to

be accommodated in a cavity of this type.
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coatings for electronic or optoelectronic applications can
5 be produced in a simple way by combining through-contacts

in the layers, interconnects, cavities and cut-outs.

Moreover, optical components can be produced by suitable

patterning of the layer or layers which include a vitreous

material. In this respect, Fig. 7 shows an example in which
10 a phase grating has been produced by the patterning in

accordance with the invention.

In this case, first of all, as has been explained with
reference to Figures 1A to 1lE and Figures 2A and 2B, a

15 second coating 71 was produced on the side 2 of the
substrate 1. To produce a phase grating, these structures
advantageously comprise a regular arrangement of trenches
40 which extend in a straight or curved line along the
surface 2 in the patterned layer 71 which comprises a

20 vitreous material. With trenches which run in a curved line
along the surface of the substrate 1 it is possible, for
example, to achieve focusing effects. To produce a phase
grating, the trenches 40 in the layer 7 are filled with a
transparent material 29 which preferably has a different

25 refractive index than the layer 71. A further layer 72,
which is used as a spacer, is applied to the phase grating

which has been created in this way in the layer 71.

The coated substrate 1 which has been produced in this way

30 in this exemplary embodiment itself serves as a cover for a
further substrate 25. To this end, the coated substrate 1,
after the patterned coating 7 has been produced, is joined
to the further substrate 25 by means of a joining layer 27.
In this embodiment, the substrate 25 includes an active

35 layer 15. By way of example, the substrate may be an
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sides 2, 4. The patterned layers 71 and 72 were in this
case produced as phase gratings in the same way as has been
explained with reference to Fig. 7. The phase gratings on

10 the opposite sides also have different periods. A coated
substrate of this type may, for example, be used as an
optical filter with a high resolution. Of course, it is
also possible for other patterned coatings, such as for
example a multilayered patterned layer 7 which has been

15 illustrated with reference to Fig. 6, to be applied to one
or both sides of a substrate of this type which has been

coated on more than one sgide.

The following text refers to Figs 9 and 10, which use
20 diagrammatic cross sections to illustrate two further
embodiments of a method for producing a patterned vitreous

layer on a substrate.

As illustrated in Fig. 9, to produce a layer of this type,

25 a mask 42 is arranged in front of the surface 2 of the
substrate 1 which is to be coated, so that the mask is
located between the surface 2 and the coating source (not
shown) . The coating source used is preferably once again an
evaporator, in particular an electron beam evaporator for

30 evaporation-coating glass. The mask 42 has openings and/or
cut-outs 44 in the shape of and at the intended position of
the structures which are to be applied. After the mask 42
has been positioned in front of the surface 2, the layer 7
is deposited, this layer then having structures 9 which

35 correspond to the openings 44. Contrary to what is
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that any eformatlon fo the mask or substrate does not le

to an increased distance between the mask and the surface
2. A refinement of the method of this type is illustrated
in Fig. 10. In the embodiment shown in Fig. 10, the
substrate was joined to the mask 42 by an adhesive bond 46
10 prior to the evaporation coating. The mask can then be
detached again after the evaporation-coating glass layer
has been deposited, so that once again, in a similar manner
to the embodiment of the invention described above, a
product with a patterned evaporation-coating glass layer is

15 obtained on the surface 2 of the substrate.

Of course, the substrate may also be coated on more than
one side. Moreover, it is also possible for multilayered
patterned coatings to be applied to a plurality of sides,
20 in particular to two opposite sides, of the substrate in a
similar manner to the embodiments of methods according to
the invention which have been described with reference to

Figs 3A to 3F and/or Figs 4A to 4C.

25 Fig. 11 shows an electron microscope image of part of the
surface of a substrate which has been coated in accordance
with the invention. The substrate used was silicon and the
evaporation-coating glass used was the abovementioned glass
8329. In accordance with the invention, the structures in

30 the evaporation-coating glass layer were produced by
evaporation coating onto a patterned first coating followed
by lift-off of the regions of the glass layer on the first
coating by dissolving the first coating. The image shows
that very well-defined glass structures can be produced on

35 substrates using the method according to the invention.
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(2) which is to be coated.
20
3. The method as claimed in claim 1 or 2, wherein the
substrate (1) is part of a wafer and the method is
carried out while the substrate is still part of the
wafer assembly.
25
4, The method as claimed in one of claims 1 to 3, in
which the step of depositing a second layer (7, 71,
72, 73), which comprises an evaporation-coating glass,
comprises the step of deposition by evaporation

30 coating.

5. The method as claimed in claim 4, wherein the
deposition of a layer by evaporation coating comprises

the step of plasma ion-enhanced evaporation coating.
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6. The method as claimed in claim 4 or 5, wherein the

evaporation coating comprises the step of electron

beam evaporation.

7. The method as claimed in one of claims 4 to 6, wherein
the step of evaporation coating of a layer which
comprises an evaporation-coating glass comprises the
step of evaporation of evaporation-coating material,

10 which forms a material with a vitreous structure which
has been deposited on the surface (2), from a single

source.

8. The method as claimed in one of claims 4 to 7, wherein
15 the step of evaporation coating of a layer which
comprises an evaporation-coating glass comprises the

step of co-evaporation from at least two sources.

9. The method as claimed in one of claims 1 to 8, wherein
20 the step of depositing a second layer (7, 71, 72)
which comprises an evaporation-coating glass comprises
the step of depositing a layer with a composition
which varies in a direction perpendicular to the
surface.
25
10. The method as claimed in one of claims 1 to 9, wherein
the step of depositing a second layer (7, 71, 72, 73)
which comprises an evaporation-coating glass comprises
the step of sputtering on a layer (7, 71, 72, 73).
30
11. The method as claimed in one of claims 1 to 10,
wherein the step of depositing a second layer (7, 71,
72, 73) which comprises an evaporation-coating glass
comprises the step of depositing a layer (7, 71, 72,
35 73) by means of CVD.
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12. The method as claimed in one of claims 1 to 11,
wherein the step of depositing a second layer (7, 71,
72, 73) which comprises an evaporation-coating glass
comprises the step of depositing a layer (7, 71, 72,
73) which includes an at least binary materials

gystem.

13. The method as claimed in one of claims 1 to 12,
wherein the step of depositing a second layer (7, 71,
72, 73) which comprises an evaporation-coating glass
comprises the step of co-deposition of organic

material.

14. The method as claimed in one of claims 1 to 13,
wherein the step of producing a negatively patterned
first coating (3, 31, 32) comprises the step of
resist-coating, in particular of resist-coating by
means of spin-coating and/or spraying and/or the

electrodeposition of a first coating (3, 31, 32).

15. The method as claimed in one of claims 1 to 14,
wherein the step of producing a negatively patterned
first coating (3, 31, 32) comprises the step of

embossing a first coating (3, 31, 32).

16. The method as claimed in one of claims 1 to 15,
wherein the step of producing a negatively patterned
first coating (3, 31, 32) comprises the step of
applying a photoresist film.

17. The method as claimed in one of claims 1 to 16,
wherein the step of producing a negatively patterned
first coating (3, 31, 32) comprises the step of

patterned printing on of a first coating (3, 31, 32),
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in particular of patterned printing on by means of

screen printing.

18. The method as claimed in one of claims 1 to 17,

5 wherein the step of producing a negatively patterned
first coating (3, 31, 32) comprises the step of
lithographic patterning of the first coating (3, 31,
32) and/or the step of lithographic grey scale
patterning.

10
19. The method as claimed in one of claims 1 to 18,
wherein the step of producing a negatively patterned
first coating (3, 31, 32) on the at least one surface
(2) comprises the step of applying a photopatternable
15 layer (3, 31, 32).

20. The method ag claimed in claim 19, wherein the step of
applying a photopatternable layer (3, 31, 32)
comprises the step of applying a photoresist.

20

21. The method as claimed in one of claims 1 to 20,
wherein the step of at least partially removing the
first coating (3, 31, 32) comprises the step of
dissolving the coating (3, 31, 32) in a solvent.

25

22. The method as claimed in one of claims 1 to 21,
wherein the step of at least partially removing the
first coating (3, 31, 32) comprises the step of
wet-chemical removal of the coating.

30

23. The method as claimed in one of claims 1 to 22,
wherein the step of at least partially removing the
first coating (3, 31, 32) comprises the step of

dry-chemical removal of the coating (3, 31, 32), in
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particular the step of burning the first coating in an

oxidizing plasma.

24, The method as claimed in one of claims 1 to 23,
wherein the step of at least partially removing the
first coating (3, 31, 32) comprises the step of
lifting off regions of the at least one second layer

(7, 71, 72, 73).

25. The method as claimed in one of claims 1 to 24, which
includes the step of at least partially uncovering the

first coating (3, 31, 32).

26. The method as claimed in claim 25, wherein the step of
at least partially uncovering the first coating (3,
31, 32) comprises the step of planarizing the coated

surface.

27. The method as claimed in claim 25 or 26, wherein the
step of partially uncovering the first coating (3, 31,
32) comprises the step of mechanical abrasion, in
particular by means of grinding and/or lapping and/or

polishing.

28. The method as claimed in one of claims 1 to 27, which
includes the step of aftertreatment of the positively
patterned second layer, in particular by means of
wet-chemical and/or dry-chemical and/or thermal reflow

and/or doping.

29. The method as claimed in one of claims 1 to 28,
wherein the steps of producing a negatively patterned
first coating (3, 31, 32) on the at least one surface

(2) and of depositing at least one second layer (7,



10%! & ()-0< 10%0! & ()-0#3# Z]*_pqtuhL05< 10%!' & ()-0< 10%! & ()-0#3# <
10%! & () - @3SCGLOWBSEP () - 0< 10%! & ()-0< 410%! & ()-OuvhlL,5< 10%! & ()-0<
10%! & ()-0< 10%! & ()-0< 10%!'& ()-0#3# < 10%!& ()-0<
10%! & ()-0hD, 5< 10%! #3# < 10%!'& ()-0< 10%!'& ()-0< 10%! & ()-0<
10%! & ()-0#3# hLO5< 10%!' & ()-0< 10%! & ()-0#3# < 10%! & ()-0<
10%! & ()-0< 10%! & ()-0< 10%!' & ()-0xkr=< 10%
<@O0% "\ & ()-100! 100! 100! < , , . .

71, 72, 73) which comprises an evaporation-coating

glass are carried out repeatedly.

30. The method as claimed in one of claims 1 to 29, which

5 includes the step of joining the substrate (1) to a
further substrate (25), in particular a semiconductor
component and/or an optoelectronic component and/or a

micro-electromechanical component.

10 31. The method as claimed in one of claims 1 to 30,
wherein the method is used to define at least one
phase grating and/or at least one optical component
and/or at least one channel (40) and/or at least one
waveguide (93, 94) in the second layer (7, 71, 72)

15 which comprises an evaporation-coating glass.

32. The method as claimed in one of claims 1 to 31, which
includes the step of at least partially filling
structures of the second layer which comprises an

20 evaporation-coating glass, in particular of filling
them with conductive material and/or a transparent

material (29).

33. The method as claimed in one of claims 1 to 32, which
25 includes the step of applying at least one conductive
region, in particular an interconnect (19), to the
surface of the substrate and/or of the at least one

second layer (7, 71, 72, 73).

30 34. The method as claimed in claim 32 or 33, wherein the
step of filling structures in the second layer and/or
the step of applying at least one conductive region
comprises the step of producing at least one passive
electronic component, in particular a capacitor and/or

35 a resistor and/or an inductance.
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35. The method as claimed in one of claims 1 to 34,
wherein the substrate has at least two surfaces (2, 4)
which are to be coated and which in particular lie on

5 substantially opposite sides, in which the step
- of producing at least one negatively patterned
first coating (3, 31, 32) on the at least one surface
(2),
- of depositing at least one second layer (7, 71,
10 72, 73), which comprises an evaporation-coating glass,
on the surface (2) which has been provided with the
first coating (3, 31, 32), and of
- at least partially removing the first coating (3,
31, 32) are carried out on each of the surfaces (2,

15 4).

36. The method as claimed in one of claims 1 to 35, which
includes the step of applying a bonding layer to the
second layer (7, 71, 72, 73), in particular a bonding

20 layer which comprises a seed layer for a subsequent

metallization and/or an adhesive layer.

37. A method for the patterned coating of a substrate (1)
having at least one surface (2) which is to be coated,
25 in particular as claimed in one of the preceding
claims, wherein the substrate (1) is coated with an

evaporation-coating glass through a mask.

38. The method as claimed in claim 37, wherein the mask is
30 brought into contact with that surface (2) of the

gubstrate (1) which is to be coated.

39. The method as claimed in claim 37 or 38, wherein the

mask is joined to the surface which is to be coated.
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patterned coating (7, 71, 74) which comprises
10 an evaporation-coating glass.
42 . The coated substrate as claimed in claim 41, wherein

the coating (7, 71, 72, 73, 74) is deposited on a
negatively patterned first coating (3, 31, 32) on the

15 at least one side (2), and the negatively patterned
first coating (3, 31, 32) is at least partially

removed.

43, The coated substrate as claimed in claim 41 or 42,

20 wherein the substrate (1) includes at least one
electronic circuit arrangement, in particular an
integrated electronic circuit arrangement and/or at
least one optoelectronic circuit arrangement and/or at

least one micro-electromechanical component.

25
44. The coated substrate as claimed in one of claims 41 to
43, wherein the substrate (1) is joined to a component
(23, 25) which includes at least one electronic
circuit arrangement, in particular an integrated
30 electronic circuit arrangement and/or at least one

optoelectronic circuit arrangement and/or at least one

micro-electromechanical component.
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patterned coating.

47. The coated substrate as claimed in one of claims 41 to
10 46, wherein at least one cut-out (13) is defined by

the patterned coating of the substrate.

48. The coated substrate as claimed in one of claims 41 to

47, wherein the patterned coating (7, 71, 72, 73)

15 includes at least one interconnect (19) and/or at
least one passive electronic component, in particular

a capacitor and/or a resistor and/or an inductance.

49. The coated substrate as claimed in one of claims 41 to
20 48, wherein the patterned coating (7, 71, 72, 73)
includes at least one waveguide (93, 94), in
particular at least two waveguides (93, 94) which are

coupled to one another.

25 50. The coated substrate as claimed in one of claims 41 to

49, which includes a multilayered patterned coating.

51. The coated substrate as claimed in one of claims 41 to
50, wherein the substrate (1) comprises a material
30 which includes glass and/or metal and/or ceramic
and/or plastic and/or a semiconductor, in particular

silicon and/or gallium arsenide.

52. The coated substrate as claimed in one of claims 41 to

35 51, wherein the substrate has a patterned coating (7,
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5 53. A device for carrying out the method and/or for
producing the coated substrate as claimed in one of

the preceding claims.



