; STUVe3e44| "464T03SG.0103SGP 1 Met hod for producing patterned | ayers on
substrat es E@gg bgﬁkgﬁls The invention relates to a nmethod for producing
patterned | a bstrates, in particulér for producing patterned
“layers with a vitreous structure of surfaces of substrates. 10 To

manuf acture in particular integrated sem conductor conponents,

,opt oel ectroni c conponents or other sensor or emtter conpo 'Mmmmw be
“necessary or advantageous to produce precisely patterned pQNMWNNNMl

| ayers. For exanple, it may be necessary to introduce openings,jfi® an 15
encapsul ation at sone positions in order to allow electrical contacts to be

made with the packaged part. G ass is highly regarded and gmmmummuwmmmnde
range of applications; inter alia on account of its excell on
properties. The perneability to gas nolecules 20 fromair is, kypway of
‘exanpl e, | ower 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 conduct or conpopents, nd,consequentlg a mterial wth a vitreous
structure, SOUTHAY TOF pBFPHRGIEY RahFetRednbyYesshaheSPRFEFEERE effects on
the service life of the conponents. Furthernore, glasses also offer
excel |l ent protection against water, water vapor and in particular also

agai nst aggrees¢yEosidRt ances, such as acids and bases. 30 ' -~
03SE.0103SGP 2 However, accurate processing of glass layers presents

probl ens. For exanple, it is known to use photopatternable gl asses, such as
for exanpl e ReTURANHoRVEE L atgastesa ofetivd fypeparduextyepet yeerpénsi ve.

b L O
to achi eve |lawestshiiith rates; remd conseruent | gf asuef hods ob £ t bilsstypeess
al so sl ow and accordingly too expensive for mass
10 To manufacture in particular integrated semiconductor
components, optoelectronic components or other sensor or
emitter components, it may be necessary or advantageous to
produce precisely patterned passivation 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



10 production. Moreover, the subsequent etching nmay al so damage or destroy
the encapsul at ed part. Accurate patterns can al so be produced on gl asses by
| aser nachinp?ﬁfL%%HSQWns technique too is 6%ry . sl ow and too expensive for
“mass production. Furthernore, there are various known nechani cal 15
treatment processes, but generally these do not nake it possible to achieve
the level of accuracy which can be achieved with other nethods. Therefore,
“the invention is based on the object of 20 providing for exact patterning

of coatings whichinc o [ L 4@ At e it i I?%gﬁ% Jucture
whi ch cam be carr?ed %Egﬁaﬁggkﬁgogﬁggﬁn x%gni%ﬁgsyqf'fﬁﬁé ert éﬁ%ss makes
it possible poopitetdceFpreexkgebyepodict isn&gowst e tusee pha®pditgannable

surprisingly, thLs.obj o i q@&ggp oat strate as
descri bed ing%agggﬁdegggéeﬁ? gﬁgi%ésgﬁzéagpageous %% Fﬁgﬁén g %%%%fﬁg
subj ect mattehisef tyhe eoer egpordehy subehaine. I0rthermetrdeod iacderding to

the invention for,the_patterned coating of .substrates.having.at .l east one
surface'ghicﬁo?gl %eb58c88§éagF819ﬁﬁ§Yeﬁa éS%ﬁF'§E§CPﬁ§YsF%%§ gﬂ@?fﬁs'
produci ng atHbeastronpanegatilwely patterned first 35 coating on the at

| east one surface ' 03iGL01038 3 - dﬁgositing a second .l a eﬁ, whi ch
i ncl udes a neErerrafewPfhIa*GPEreons £Br QBLYr BOSEACLRe ESUPFRCE VNN has
been provi ded-ghihgt herékl stn€oabhBgquent1gt al @ashopabli ahliy temeviieg t he

first Coatlnglsg slow and accordingly too expensive for mass

10 production. Moreover, the subsequent etching may also
damage or destroy the encapsulated part. Accurate patterns
can also be produced on glasses by laser machining, but
'this technique too is very slow and too expensive for mass
producticn. Furthermore, there are various kﬁown mechanical

15 treatment processes, but generally theée do not make it
possible to achieve the level of accuracy which can be

achieved with other methods.

Therefore, the invention is based on the object of

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 steps of:

- producing at least one negatively patterned first

35 coating on the at least one surface,



The nethod is therefore based on applying a negative of the structures

whi ch aye_tooggGﬂﬁgggﬁgd in the formof a pafterned first coating. Then
the positive layers are produced in the second | ayer by deposition of the
-second 10 |l ayer, which includes a material with a vitreous structure, on
that surface of the substrate which has been coated with the first,
patterned | ayer. Then, in a subsequent step, the first coating is at |east
"partially renoved, so that positive structures remain, which are formed by

the second 15 | aygepokitlihg e0Rke¥ndofl atRe mutiies desanided o tha d.orim
positive and negative structures generally denote structures which are at

| east parti aliicBnyEFeRLSr F RISy Urssp et the eve fass hériclriwes d1esh nean

in particul aprbabebhgiah keastrione see@ndcoating may have both raised and
20 recessed structures..The second | ayer, which includes a material with a

Vvitreous struaocturdt papetcBratiplpiererabiydcsher ifdesta apladsag.in
particul gr an evaporation-coating glass. 25 Layers with a vitreous
Structure are known to have an extrenmely good barrier action. In this

cont ext, a n@&hernakhadt hsatheredons SHasact one app lyrider st oedads veearfi rgea
material wt r{-cang rder, of | ement s,and/ Qr_ subst ances

whi ch consti?gggc?ﬁ?ggn%%%?ﬂa?r%dgﬁ g%v %Eg&%g 36“3??ﬁbtﬁ?31§hdaat t he sane
time with a behgernadeforder cofittiihg.sThshantese apdiadivel dewrirs aCenpared to

non-vitreous, | ubst iall i ¢rocrystalline; polycrystalline o
-crystalline Pg?%?%?atgé Egéeggcg 52Ea¥?5 %Hp??8886§lﬁ€aﬁ§ %%etﬁgcﬁﬁi od
accordihg tolaperi nwbnthohnateddissti ngueshead, w3bhi at e takioasoB tatieauiite ,of

t he anorphous_structure. by the ' ~ 03SG.0103SGP 4 substanti al absence of
grain bounda??eéba%h%ufgﬁﬁés?EiBHeo?uPﬁgrP ?ewghgﬁcﬁaﬁn PGGeSCFT &FF%I,
with a vitreons Sirsict upet saynadvaayageourky, benseal sabedguensugh eaway Hehat
it i.s mtched,to the nmaterial of_the surface of the 5 substrate. Wth

regard to thetbar riertPropert Fesi6PSEVEPHE 4R T bK- E6RPVRE  gFRsEREr t he

encapsul at i opooit Ceaponent suned PERLINSUNELERL 88e E@%@égng&kﬁeabéeoﬁade to
10 the applications_DE 202 05 830.1, filed on 04.15.2002, 102. 22 964. 3,

filed 05. YaYeHoln pEhg 020pbexpoct the | Batbadogesarabed: bRe162rPs 9S8, 9,

filed on 05232002 A& DEedf2id2 I8%udrufibedenBr-4113342082, DE 103 OL
559.0, filed on 0Ol.16.2003; in the name of the same Applicant, the content

of di scl osur¥-BfChikreh YRiferaby akpteast yPrAELR bbY afeBPhgmEEEEENFEEh20

Wih regard ddsidie: Dasrdes DROPEEE] OPndl £V8PORELAORACHALLRGuILASEnataYET S,
measur enents have shown that at evaporation-coating glass layer thicknesses
in the range-i% Gk sleash tona 8ssfragd hepr timd caky rhees bpthessispgdnand

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 oxrder 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



25 10-' nbar 1 s-1 or less than 10-8 nbar 1 s-1 are reliably achieved. For

| ayers-with y. ckness of 8 ~, mand 18 ~.m the neasurenents even
gave heIiunlﬁgggiﬁéﬁ%éP(ﬁ between 0 and 2x10-9 mbar 1 s- 1, and these upper

limt values are already substantially influenced by the neasurenent 30

i naccuracy of the tests carried out. The substrate used for the nethod may

be either a conponent itself or a substrate which is subsequently joined to
"a conponent, for exanple. 03SG.0103SGP 5 The step of producing a

negatively pauheeagdahl a%tse%%@t b@ggealhh%o%af @ of thhe c%ﬁgﬁé@éfowf

particul arly advant ageously rs he ste uncoverlng I ons of
t he at Ieasttbﬁel§wﬁﬁaw@lwhlGNCﬂgdﬁé bem@@ame@l MnthhﬁsvwaFECWHe second

2yer, whi ohstogkudes RagRoauLaLabbllodyVbb SUSRLGUILG LAY G, oo

deposition comes into ct cont h“that surface of the co
mhlch is to be teametcheddtanthet mateeiadi péctthieoismrifacer edt edhebet ween t he
surgacesggg E?e layer. It is preferable for the method to be carried
out while the suB rte is still part of the wafer assenbly, the substrate
being a wafer or part of a wafer. Carrying out 15 the nethod while the
Substrate is_s waf er _assenb % ||0$5 coat ed substrates of
o§f. °fn |

this type towbéhpfsaggédtgt bSrP?56F3FI9rPBﬁF particular, the

met hod accorédvagotatibf-cosenhgogleas Ebrt Bhe wayapksdabeéoused to package
conmponents while theg are st|# joi ed to 20 th% waf er assenbly, nay be
part of a "waPBPOTEVEf pACkAGRRE"SP BEEEEF§! RLERFECEadE, a&éﬁb&ﬁ%ﬁh Sray
be present ashglggppicgbeoﬁgbstrate or of the wafer. It is also possible

for a substrate to be ¢ with a wafer with dies as part of the wafer-
assenmbly. 25 %@??%UQSnétﬂoHs Bteegu??a%?elﬁo?OPHe deposi tion of the ,

second | ayerpmhi¢h s2ncbudes, arputgroal owi bh, aoyhtreous structure. According
to a preferred refinenent of the method, the step of depositing a second

| ayer which 29 1021 %8e$02- fat Bi1af WtP5a29i2P8Bis structure conprises the
step of deposgtif® #2| ayerobyr eVAROLRLHON2E08HHY.

15 DE 102 52 787.3, filed on 11.13.2002;
DE 103 01 559.0, filed on 01.16.2003;
in the name of the same Applicant, the content of
disclosure of which is hefeby expressly incorporated by
reference. |

20
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 pum to 18 pm, helium leak rates of less than

25 1077 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.



In this context, it is recommended in particular to evaporate material by
el ectron beam evaporation. One of the 35 advantages of el ectron beam

evapor ati on 04S¢ 93§§Eepomer 03SGL0103SGP 6 transmitted by the electron
‘beam can be concentrated on a relatively small area by focusing the beam
As a result, it is possible to '"locally reach high tenperatures on the
target of the evaporator, so that high flowrates can be 5 achieved with
‘relatively |l ow powers. This at the sanme tinme al so reduces the thermal |oad
by absorption of thermal, radiation to which the substrate is exposed. The
step of evaporation coating of a |layer which includes a 10 material with a
vitreous strdibeussepaypiadradiagesusl yeglasd vednyp piedd ermedstfapr sof crdpiaraat i on
of evaporatigg- ¢pat 'sﬂgfg%te.%'fa'the“@h%@t%‘%% h%f%%&ﬁ%l%% sited on the
surface forns a material” wth a vitreous structure, from a single source.
The fact thatdvhetegeeusdly icongepesi tbe Stem aflhnsiovglre rgpuregeomekest it
possi ble_to hi eye,a_high reproducibility of the.layers. Fluctuations in

1 he Iaye? stgﬁ%h?gn%ﬁﬁftcgﬁgeguggaﬁgwgrlF%uéFu%?igﬁs ﬁggﬁﬁgn%g %?ﬁf%lity of
sources can weyavohdedecnntihilayeay. wAQcEheénkayeesmay malteailzd deposiat ed from
at least two_sopurces by co-evaporation. .This,is advantageous, f.or exanpl e,
'n order o BRABFEIENETHGER ConPaki CoRPESS RGN AORSH retel 6 Toct |
per pendi cul acohvatbewsdhf ahar kOrthts wdyththeofipbeenal whieperilsi €9, bauch as
for exanple the refractive 25 i ndex or .else the tenperature coefficient,
can be varieao?ﬁeg'd?chFPoﬁnBéWBEﬁdigﬁFﬁFttéoﬁﬁel§uFF§é§?dA &WFEFiGﬁein
the conposi t sapratet Agdl ayer 16a8r0f course also be achieved with other
deposition nmethods, even with a single evaporation-coating source, for
exanpl e by varying the 30 heating power. The step of depositing a second
llayer which tfclgdgse fePRbEEI BbrWhE AeVhbiepYspat FHELHER BRY Wheneferne in
general advantageously include the step of varying the conposition of the
materi al bei figPeepdset &8 dhiihgratposft ton BrIEReasEEPLSY  dEPESiting a

layer with asypstrate being a wafer or part of a wafer. Carrying out

15 the method while the substrate is still part of the wafer
assembly allows coated substrates of this type to be
produced at particularly low cost. In particular, the
method according to the invention can in this way also be
used to package components while they are still joined to

20 the wafer‘assembly, or may be part of a ,wafer-level
packaging"“ procedure. In this case, components may be
present as dies of the gubstrate, or of the wafer. It is
also possible for a substrate to be combined with a wafer

with dies as part of the wafer assembly.

25
| Variops methods are suitable for the deposition of the
second layer which includes a material with a vitreous
structure. 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



03SGLO103SGP 7 conposition which varies in a direction perpendicular to the
surface. The L1d of a layer by evaporation coating nmay 5
advaritageouggﬁﬂgﬁg%&ﬁﬂclude the step of plﬁéna i on- 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 plasnma source, for exanple by ionization of a suitable gas. The 10 plasm
"additional |y densifies the layer and renoves |oosely attached particles
fromthe substhabeisueliaee tHi $1keadsnt @Al GUhRY IdbHeNR6a def €4l - ree
deposited- layers. In addition to evaporation coating, it is also possible
for 15 ot her FReRROUS Y0 SFeléx g&diReRY| FogaednBotheodgamy Wit I F9sldr it h a

vitreous strygtyrggiBYWRY QECE&QQph@achhﬁig%EEe HeRosidd g aHAyer wth

a vitreous structure naé conprise“the step sputtering on a layer with a
Vitreous strherdek. oBytspueverpngtpt, i sopsdebhdgh dilew aleit®s taar2@epr oduce

| ayers wgth écm{,sauaighr UELUES URLCDoRORBLLSE TREAT aleS Al QNI Eel ¢
at high tenperatures and are therefore not suitable for evaporation.
Furt hernore,athe sedpces dbposheirmglalbagebywablsocapriibneolfs t2&rgtarluct ur e

St ucture borauEa L SRR A oo AR OB BLe PR U PR L b feampr o
it isinthis way also possible to deposit materials which otherw se have a
vapor pressure which is too low or_a 30 nelting point which is too _high for
evaporationgf%fn%%ePnoﬁxffapﬂrﬁﬁ???cﬁ?%FlﬁgagﬁagiEBX@Edeﬁgﬁi&Qnggﬁﬁra
deposi tion (Ritab)altheckyat hesreoas sheudeposi nag satantabeonkyyt akes

pl ace on the surface, it is in %hls ma%a5033|ble, for exanple, to produce

1t
layers whi ch°CHAEbify-be $BSBvapofSEPSh2 toatedl oPvapateEr el -6R2WPH
difficulty. dytewyal, ' whriOBShEA03SGLS been deposited on the surface

- forms a material with a vitreous structure, from a single
source. The fact that the material is deposited from a
15 sihgle source makes it possible to achieve a high
reproducibility of the layers. Fluctuations in the layer
stoichiometry caused by power fluctuations between a

plurality of sources can be avoided in this way.

20 The layer may also be deposited from at least two sources

by co-evaporation. This is advantageous, for example, in
- order to enable the layer composition to vary in a

direction perpendicular to the surface. In this way, the
material properties, such as for ekample the refractive

25 index or else the temperature coefficient, can be varied in
a direction perpendicular to the surface. A variation in
the composition of the layer can of course also be achieved
with other deposition methods, even with a single
evaporation-coating source, for example by varying the

30 heating power. The stép 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



of exanple, these may be substances which have nolecules with a high

nmol ecul ar mebg&%iy®£§ woul d be destroyed duying evaporation or sputtering
froma target: % ticular benefit of théeé nethod according to the
‘invention is that the application of a layer with a vitreous structure by
deposition is associated with generally very | ow heating of the substrate,
for exanple conpared to the nelt deposition of a layer of this type. 10
‘This is true of deposition by evaporation coating and of deposition by
sputtering. ZBepbeatiing %ﬁ@c@ﬁvﬁ%&%saﬁna |@Wﬂé@@ﬂoﬂ“ﬁéﬁ?@ﬂ&fﬁhﬂg¥|Dof0r
exanple in the case of pulsed plasma excitation or PI'CVD. Consequently, the
t enperat ure Sheesssdaget-er deposition are also only low Therefore, in 15
this way, by way of exanple, it also becones possible to join layers with a
vitreous structure directly to substrates which have a coefficient of
thermal expafibPofAephEéhiprs ¢érg dietker oot evhporeiftdorofcoatid icayery. 20 Layers
wth a vitre e east hi t I
System e pariratriUeEy HiED TRERLLECCRE, Bher SR mle iR (O e Bl
of the conposeaporkyenscoatthgs Eypéhasecgeaerahlyoalb@ﬁmguﬁshed by
partlcularlya%8g£985g§§ '&REXcE nté'@ﬁg NeY, dolike .29 quartzb%lasses
for exanpl e, "havée scarceél y any ndency ?orn1crysta I"e.”"r egi ons.

| east b|narycuatediaThesyeneheamfmaplbetgpaewayedfby exanz ef bepdamp@sed
of at |east two neta% oxideS'gr ?i i.con hOXIde and ong QL nore bgl

oxi des. 30 MBTebYer,Ph Sh*HEVENPEge8UL2e6rPglFati SHIGR gﬁegﬁgth t he
deposi ti®n oplaseal agetcibhdl dyviéneoisest thet Uagefayndl semeeRBl 19 skne
step of co-deposition of an,organic terl The co ep03|t for
exanpl e the 3FMAFEs eB%Et%%laﬁng?Tl gﬁErBFGaﬁPE ﬁﬁ?er?sttéﬁégﬁer
with the | ayes paﬁeﬁﬁiﬂéﬁﬁﬁGﬁeﬁsaat@éf@ttmbtée fepBBidebayafewsth a
vitreous structure may for exanple be effected by co-evaporation or
deposition fromthe residual gas atnosphere. In this case, the mol ecul es of

the organic n@taddﬁﬁlﬁﬁetén@@é§@f@tﬁgnl@oab@né | ay el sWall Boap¥kki8QUS for
structure. The organic materi may have a positive-influence on_ the |ayer

proper ti%s i MFRRMEPRURONMRYEC B PP HRT LY WR§hECKHeRPREABE PALENRS

respect are Eaféﬁhﬁftﬁl@X&p&fééds0@tf@@tu§¥er8¥‘&Q v 88PeREmbeTEERRNI Ca
| oads, the matchi of optical and mechanical 10 properties, t he

i nprovemrent YIER | 359 S bohaw nyy, 1 28T exhipl @ Ebtﬁe@é§uﬁtréﬂtﬂﬁé mayer
bei ng deposid&thAss& é“%é%ﬁ bRY uH%éPlﬁ% ?ﬁngelé &h@1959§nb9t98§&§nt

t he change in the pac agi ng density and ayer crostructure an
i nfl uenci ng FfredieirhenBtadPubiepiepert i &8 @@S@hbleayénternabaatiCglar by

the addidion, deJQ@”{%&@?%wa@ﬁeé'@4§r8£u§eééﬁucﬂﬁ£8r%ﬂ£éh co gﬁlééep of

produci ng a negative patterned first coating nmay advantageously conprise
the step of namiwtabovarhiigl dml2ongbytatuhdghotenpsrstuceat bng byeneans of

spi n- Coatanﬁg¥g€§]§g&§yl Eﬁbf€m¥6¥ %+%§5£99§888It|0n of a first -

coating. These techni ques make 11 possi rnfer ‘alia, to produce coatings
wi th a honogenous thickness. Mreover, to produce particular patterns, the

reSISt_CoaIIﬁE&{EQ%ﬁgf%{t%%e 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,‘inbparticular 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



25 carried out in a plurality of steps. The step of producing, a negatively
patterned fir C i may |i kew se al so conprise the step of applying a
phot or esi st P?#%Vﬂgﬁaggrticular for subsequé%t photo 30 patterning of the
filmon the conmponent. By way of exanple; the application of the film does
not require long drying tinmes, and consequently rapid further processing is
possi bl e. 03SGE.0103SGP 10 The nethod according to the invention may

‘particul arly advant ageously al so be refined by the step of producing a

negatively p@&t%&eﬁglkhr%he%%a%hggbgogwﬂéﬂaﬂiééV%ﬁﬂéﬂ)HH&&MH&EE{g%ES
printing-on of a first coating. Printing 5 techni ques can be used at

~particul arl yWislW éostgbomeileedlagt wehehsamd ichnwoudid bpea dgsddrdyace]  of

accuracy to BLOdHEE cGasbrUetuhed,! %ﬁh%ttecf(i?%]jr 09orBY, WAyl exanple, the

coating can be produced by nmeans of “screen inting or ik jet printing. O
course, printing techniques of this type can 10 al so be conbi ned with ot her
met hods. - The,f| . L.n furth re.al so_ be pat.terned enbossi ng.
.The enbogsiné E%§§ %ﬁ?%ﬁrggg%¥%ﬁe°%a§ﬁgfﬁ85%9§sP§F9€ épﬁh59 5%%%titutes a
rapi d and inérpensive met hbdtofthpatppilthicagibheofoat lagerlwithe ast ep of

produci ng a Lvel atterned first cpating may also . c rise the step' '
of Iithograpﬂ?g%%QF?e¥ﬁPH6E8Fet%¥ ??Pg?lgégpigé.a%ﬁ?ﬁ&&F&%ﬂREt tterning is
used in nunegensradyg, véoy ezanhketingsefi chndecbertrhabr,i ¢ati efamplies
patterning technigue js [n w despread use and_is 20 therefore well

devel oped, aﬁamgﬁﬁggqtankﬁﬁ W?SH @%98F§§6?na85u?aiﬁyéﬁno e L8CKi &VE& for the
structures conbsnesd, tatetbe dapesiti®n Wit Bvapbirghibhr evghpul. ahli & et hod
may al so be gonbined, inter alia, with screen printing, In this way, it is

. . g y
possi bl e for9FRPELFVeTyP¥oSPUEC ST +1%t uTRS, PERERNESC2E PEr KERANBIFe 3t hEOW
contours of i&eeTopPenents 98 weYBf efort&xh@ppat tar pad B¥skr bRt bigses a

. photoresist and for.the fine structure then to be Eroduced by I'ithography.

This refinere@SBt tFelrthod AEcRFdiRg toNEREUERE N i BRSCHRBPRESEUTE |

advant ages oftitédbogr aphyr Wdhod Dosen ofrgl 388039nPat 1 84NI e MpLeQVer, the
| i t hographic patterning may al so conprise the step of |ithographic grey

scal e t erfithgy. Wan the Fay sof commmbe . st uet speBeaprpsspaashalEs t@hi ch

are inclined; 35, red@iyesionthe, perosndi cul t cg,can be
OBSGL01OBSGg]11 pr&%%ced»by means of gre s@gfgggagﬁgéﬁF% .Egccordingly,

the second |RILENERS sl Sl rirrerescorfhiovenhangi ngesindé embhssisnin
general ter %i&@%@%ﬁf}[%ﬁ@%ﬁ&ﬁ frglf[l%'l SenSHCHs Bne ! NaPaLti cul ar

phot oresi st, can be use

20 Layers with a vitreous structure which comprise an at least -
binary materials system are particularly suitable for
production. of the patterned coating 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
metalioxides 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-depositioh of an brganic
material. The co-depoéition, for example the simultaneous

35 depbsition of the organic material tdgether with the layer



patterned coating, since very fine and accurately positioned structures can
be produced and devel opnent of the |ayer. 10 Dependi ng on the
mat eri al of 5%%§§§§%%%§, various methods ar€ also suitable for the at |east
partial renoval.of the first coating. By way of exanple, the coating may be
dissolved in a suitable solvent. 15 It 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 plasm.ln

general ternmggrdrghemgal-n eactison, %?%Q 3 +20 LLeRING QY ynn e?%w%he

1
material of the first coating, may be“advantageous in order for the coating
to be elim ndpsdeEaaplienbeekdfieesey bacoesyiabloratdginoms olepdsd tsiarf ace of

t he conponen o] X e, ren anne| i an produced
usi ng ‘the ne%ﬁgﬁ gggo? |ﬁ§u3g Fggt%g%ﬁﬁg%ﬁ%?dn&?Wghg%ogggg’tﬁ@ﬁbositively
‘patterned sewohdcuoesi pg, thkeospepicf matelreadt apar tinalchkrporerred g tthe fir st

coati ng y vant usl y.co LS he.step lifting off regiaons _of 30
The a1 oz EYER BIERCE Lo EPURhR BRI LS Bhe' pebrdie rerRd-dotay
|l ayer which baverathesttist dodfirgcarenl cheedagklr ardpehtdesedmved duri ng

removal of the first coating. gSSGLglO%SGP 1% Thi s vari§nt of ,t.he met hod
i s expedi ent “IHEP3FE; ¥aVEr FF2FRESEEBRG™ BFEr PGoBE P ESMPPetEY cover
the first coatépgcb Arprefaighdrvaleanbidfiti’hefnmenbodayehi ¢htbarelpedsed

even if the first coating s conpletely covered_by. the_secaond |ayer,
provi des, astﬁnmﬁaa?P?Sﬁgl&ﬁﬁﬁﬁothFeﬁgtFﬁénatOFeéEFlﬁaﬁtF& BREGVEACARY of

the first coptopgrts6st hahet hingrbiegtnt ayer the naykengendhagnetieal |y
covered by the second 10 |ayer. This allows external attack on the first
coating. To TX¥BRESatBedstEorlEnet stbeelB¥rt PeABYafeBPsthedi fPs@ coating,

it is advantgge@usntfiibersiepnos ahahg§asinpbehti akgHAceverhpgnef the first
coating conprises the step of 15 planarizing the coated surface. In this

case, the coR¥PIutFakhe oPaERaItoapenenitysapilahBei 28detnti| the | ayer

with microstructure and the influencing of the chemical
‘ 15¢ properties of the layer, in particular by the addition of

hydrophobic materials or getter materials.

The step of producing a negatively patterned first coating
may advantageously comprise the step of resist-coating, in
20 particular of resist-coating by means of spin-coating
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.



a vitreous structure has been renoved at the |ocations at which structures
of the first y$atterned coating are |located. 20 The partial abrasion of the
| ayer with 2O FAORER truct ure or the at | &st partial uncovering of the

first coating may expediently be effected by mechani cal abrasion, in

particul ar by neans of grinding and/or |apping and/or 25 polishing. The
nmethod may additionally also conprise the step of after treatnent of the

‘positively patterned second | ayer. The aftertreatnent nay, for exanple, be

used to roung,edges,3Q QEcbﬁgﬁﬁge%%tHkésln§%hk QJe &;%% teps in

this context are 1n particu chem cal /or em ca a d/ or
t her mal refl@dﬁamhegspnaévuaégonap gedanbd alt iber edepd Afy rdgpiutg.nd @

Struct ur os. HegRLEyete AbErsARl kR Raf tHl EPmeR R KIS Resk B e

‘steps of propactagnadnpgantuegyopabfeanédrbtrsbacaagln@ramthhg at Ieast one

sur face and ositin east., o | ayer with a vi reo S
structur% ong?ﬁengﬁP?gcggﬁré$lHgadwfghp?ﬁ i ﬁgFlgbéplnﬁoﬁﬁyc ‘arly
advant ageouséay aheoSbﬁecatmeedwmuh aegeatielkyell Bft Biceuwayy it p&o@@mﬁ bl e,
inter alia, nultllagered gt%tern dla er% Wi th a Vit

structure. Tﬂesgggﬁgﬁtegeﬁﬁ§ Ag FREBF1Pst P¥oYRY NGt 16%AEY n Fh%ocgﬁ§énﬁake

pl ace i n eachagase pfbaﬁcéhebatméeastoaaé&raénUpeQmeﬁhggo@flhheJEtrst,
coating. However, is_also E055|ble for thlgpste ng% tgﬁbe carried out

each tine, b%fl?%t%%r Ohl §OouFEer PR&NFARE FEGAPIGHER Eobt¥PEt FGEt ur e

. has been applisedoe | fohbisedayithhgrhetshe€RalENITAE FRYskNcBaehngagayal so
be used as a substrate for a subsequent coating. This nakes it possible for

| ayers with %PV???E%Q@es%tﬁ%tB?ePQFFﬁrﬁﬁguﬁﬁo?WEGS?éaﬂonghes6@H°§§1F6r

exanpl e bri dgessorudtbess, t 0106 Eé@ggfﬁgdoﬂeébgt558&&5@?3 cggstIhaxeeaae
may itself be used to cover a conponent. In this case he met hod may

advant ageous¥aP &l s32d chRp¥PeRsiHie BEeRodf Of oPAL herRhadstbst FaRE1RE -a
further substrate, in particular a sem conductor conponent and/or an

opt oel ectroni ¢ conponent and/or a m cro-el ectromechani cal 25 conponent. The
met hod Idccoripiar the Prodntlien zaredet Liselytpadeetrnedaf pnasecgpraingg

and/or at | easy e, apLLGl ScorROnent, and! of « abol eant cope: channel, gad/or at

| east one wavegui de 30 | e patterned ayer a Vi reous structure.
Fur t her nor e, thehef Ststucceresnof Eh@h¢@W@@hh@yp®eterniegstspaﬁedahhy filled.

I'n particul g, 408, St £§%ﬁrﬁ$|ﬁ?zlgg%nt%$ege &8g98%t5¥grggggibﬂl ‘and/ or

a transparent naterla conduc t 35
possi bl e to'Ehxﬁugamﬁexmxm@atecmmmmme|Dm51mowhdeapaead use and is

20 therefore well developed, and consequently high levels of
| accuracy can be achieved for the structures combined, at

the same time, with a high throughput. This method may also
be combined, inter alia, with 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 lithographyAwith 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



03SCGLO103SCGP 14 direction perpendicular to the surface of the substrate and
in a drrectrggé 8% to the surface of thf substrate: Mreover, filling
with transparent naterial nakes it p033|ble o define wavegui des or ot her
“‘opti cal conponents, 5 such as for exanple a phase grating. Mreover;

el ectrical connections can advantageously be produced if the nethod al so
conprises the step, also known as "plating", of applying at | east one
"conductive region, 10 in particular an interconnect, to the surface of the
substrate angigrutBe L3yl aWst I&fag‘f‘etyr %Qléﬁes#f Lﬁ(t:té-irrﬁn Th'ﬁ&:&%al%dlgh' eved
for exanple, by evaporation-coatin metal I'i c naterral ont o predefined
regi ons of tRBesEEFRRE. LaFerbLEsve aspassuﬁéue@@paﬁ%ﬁﬂspVQihﬁnQﬁﬁg side’
capacitors, ygshgtors or inductances, can be produced on the substrate by.
filling structures or applying conducti ve regions. In particular.in the
‘case of nvlitilayered coatings, a 20 conbi nation of these nethod steps nmakes
it possible | a r i_ngl_udij

redlstrlgutlgﬁ Q%Hgg%?aggg%% éE%8§FEEE Eﬁﬁggglg%Fng &%rewﬁﬁqu?%ﬁ”the

t hr ough- conta@rtngubarephotoreahstonueutbenaseﬁrﬁoghth@dmmmeual | ayers -or

t he substrat N% ayer circuit board % ﬁ ass as.insulator

mat eri al are oF par |cu ar DAt eP&8ET Vhtér éPF REEHGRESOY t hei r

excel | ent rapeeltxeqeénsyrpcopEEE|ean ber pexdupked; bei e&polsuleanasi of this
type are dis in |shed b £ £0m1electr|cal doss factor. Moreover, these
circuit boar %pﬂ?ﬁﬁlé 36"3i he¥EFonal Iy stable. According to a

refi nement of the nethod t he substrate has at least two surfaces which are
to be coateq%and artlcular lie.o antlaII opposite sides, in

whi ch 35 case ¥H& %? PR of BB r BILEF A a? §t°8ﬁEl Ggal’PvePrys m638eds103saP

15 patternedafé rslssoatingoda £be atlelaesteage purtase, r8fodanositt iag at
| east one second [ayer, which includes a naterial with a vitreous

structure, T SRAFLRS: WRY cYPRasl e Bt Byi B8 GPRRiRFe™PYr 8 coating

and of at |edpsdsSleadtimldysiermylddsbh@entirst coating may be carried out
on each of the surfaces. In this way, it is possible.to provi de substrates

wth ajﬁatterned coating on two sides. By way of exanple, it is in this way

possi bl e to i odiIGE QPtHEAL i KOLPEIEM e Sateb 25 éPrtﬁéaﬂmst%é}atQﬂ? £gn 10
opposite sides of the substrate. Moreover, for further processing o he

substrat e W Ry provi deemigah @%é@redmdcheatcﬁg meangayibe
advant ageous,dJt e SRt addt £ anald v LOMPEL 58S LOERSLER an oxidizing

plasma. In general terms, a chemical reaction, such as

20 et.ching or burning of the material of the first coating,
may be advantageous in order for the coating to be
eliminated even in relatively inaccessible regions on 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
advantagebusly comprise the step of lifting off regions of
30 the at least one secbnd layer. In this case, the regions of
the second layer which cover the first coatlhg are lifted

off and thus removed durlng removal of the first coating.



15 of applying a bonding |ayer to the second | ayer. Bonding |ayers of this
type may, for conprise a seed |layer_for a subsequent netallization
and/ or an adR%%%@gB#gy%r. The substrate can then be joined to a base on the
. coated side by neans of the bonding |ayer. A seed~layer of this 2C type
can al so be used to produce regions which are netallized in patterned form
The first coating, which is applied in accordance with the invention and is
‘at least partially renoved again after 25 deposition of the second |ayer,
functions astaigagkfiahtt ke Rak! fRHAG Al e BNd |AYRt AGELAIiNgly, it
is also wthin the scope of the invention to provide a further enbodi nent
of a nmethod ®hEcHeaPnews ayatt dored NeFagereliedelao oy gltessfingters to be
deposited.oncgaggngqbstrate on a surface which is to be coated, in which
the substrate 1s coated with an evaporation-coating glass through a mask.
I'n this case, the nmask is arranged between the surface which is to be

coated and tQRe n peni r -0 i t the i nt ended
structurgs o% 8§8F%§§8?agggﬁgﬁgr83h?§% ﬁ§t§§%be%@%6¥¢éﬁg'@%bggﬁfgfﬁggéP 16
To obtain wellE-tbei Aedsst coetingsisi tompladednt ageeuwsd dy  tthe medortd be
arranged as a ible_to_th urface. whi is to be _coated., To this
end, accordi%égég’aggggzﬁﬁgén%ﬁtagfggﬁéEﬁgPﬁ%dmegﬁgdngéﬁgTs eoﬁrt;%ﬁﬁﬁ)
~contact w thpéhatasunhaceesinghefstuhst faretwhbehing,t @cbeheeatcéd.s Fiastask
may al so, for_exanple bf’%oine to the igbstrate i.n orgg% to ensure close
contact bet wdhShask BRdT209S0LEEFUEEICALLS, GPHGTES P&t tRRoBREP™ et i nenent
of the net hotlapeeorthng &Dlbhe éRvenrhaDnattheknBakthe tarbe adbesinealy
bonded to the substrate. The nask can then be renoved, after the coating
has taken place. 15 The nethod can al so be repeated in order to obtain

mul til ayer edreoatéags, abBedbi ebr CEBE, shiysuBient e¥aBphe, othenkndiivisdual
| ayers may al so be produced neans of differently patterned masks, so

by ( .
that the i ndfRRURE/ | Byetd ACERPERAGPYS haletBrf FERBNPLsPEULEAEESPAFG LR i s

al so W thi n iMeo$eoDey 0brt ke | AVLHE | 8Pt Ong' S¥IEB1 8c608hEDSHBSHIFAt € whi ch
can be produced in particular using a nmethod according to the invention. '
Accor dilmyl y, PRrdat etngubae repetot swrkaegpelnokhiae reast bRe spraéedhas a

25 patternedseoalddh iniicd COMPEASES BsMBiLRhAl ¥ht ndiYi EhEOUS 8L Ugture.
According to the nethod of the invention, the coating can be deposited on a

negatively parferfRNSiFErUCHare poPede BemPeadt abnehsi decabihgnehat

negativel y Ratial nadncOLAY SANRE Air€ashaPALLLal! YoaBinfepyed. e

exanple of a suitable material wth a vitreous. structure I35 an

evapor at i on-k¥mtied gl ass, but it is al'so possible, by way of exanple, to

use othgy glasses which are deposited, for exanple, by sputtering or CVD.
The partial abrasion‘of the layer with a wvitreous 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 examplé, 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.



03SGE.0103SGP 17 The substrate may include at |east one electronic circuit
arrangenent, in particular an integrated electronic circuit arrangenent
and/ or an opP i ¢ circuit arrangeneni3and/or at | east one
‘m cro-el ectronechani cal conponent. The 5 substrate nay also be joined to a
conponent whi ch includes an integrated electronic circuit arrangenent
and/or an optoelectroni.c circuit arrangenent and/or at |east one
‘m cro-el ectronechani cal conponent. The patterned coating nay in this case
constitute a cut-out or a conplete or 10 partial cover for these
conponents. The patterned coating of the substrate nmay have different
functional stnutherwstdependrrgdéngt he theendednappii, caticomteBy wdy of
. exanpl e, the L y_Ln t | ne_channel. or trench. A
channel nay,pggghéggﬁg?e?egékgg§é§tBéggggﬁéé gﬁréét%8ﬁﬁl Pher. eea'('::hannel
may al so be lehbedomket hucbdadacthdeoffatiepbalitiag thafleakti snpossirthert o
pr oduce glec#rical cg tacts; In thiﬁ eage t he %gannelfna% exten %?th
paral lel®to tRESEo8tEE BuVF5EECHF PhEUShBEEr 8Pet56 SHETREFpBAGYE
thereto. Forwtehtahe 6ptkeatoapphicakiyopartitul arpyr bdeuhabbgoagtgntkageous
if the substrate incluydes at |east gne maveﬂuide. Furthernnre,,;& | east two
wavegui des mh?cﬂaﬁ?ée§5065u5?88aF8d He SRotRér Way: beétdéfi RedStrlfhe
patterned coahtag. aThgl ecar SppUPenausi DRgsrblepappkiraatli 0agekar waraoat ed
substrate of this type, for exanple as an integrated optical nultiplexer or
denultipIexéY%t¥%°ﬁ%n%¢5PcF%Fﬁs, FﬁesE%EprnﬁeﬁPVénﬁlﬁgﬁl?ﬂyséfcﬂégéﬁﬁides
can al s be wsedi hoEn3H ORLLCRLKEEW 5680in VDEERVEEsecahfEBRSENBNGLCAYREY Can
be defined by the coating. The cavity can be used, inter alia, to receive
conponent s, R¥Ehias FRFOEREHPY eFi ERdef EETF oRPRT ARE, OFCBSVer, it is
m cro- el ect ronechanieab) SOPPPNENLS Sfepf Qb eX8MBLeeablubdSour Q35 0103SGP
18 In addition to cavities, it is also possible for there to be one or nore
cut-outs in &Hee cdart MRt iregerhby after athe tastoleyerhwitbagi Mgttanube
used, for eXATMMELAS RaSPACEL SpiPled. THIIDRIL SYDSLT AhE of ap aOLisal
conponent. Moreover,. there may be I nterconnects oh the patterned coatling,
in ordeésS t o RINNETteach i cuse e ket rbealset b ezt sehstravapboengs. The

i nt ‘ | S
trenches | n ThERArTAr eS| bl mSRENEL S Y akbl onBor REPRF ok,
for exanpl e dyieveporat$vmncoate nglth mnideopenecdayegionss alisb pesiobl e

¢ ! ey ) .

| nduct ances, SHLE defr SRE I e e P E PR s von P aE h R  Bhbac v e

may have a nultilayered coating. In this respect, it is not necessary for

possi IS o SETRES JaY GLECFER art AT e bl ATE0-UaF | BURPBAFRe! n At AbFhods
Wi th one anatdwer,. 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/orhat 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



Dependi ng on the intended application, the substrate may conprise a

mat eri-al  whi ihel glass and/ or netal and/ or plastic and/or ceramc
and/or a sen§@%%QU8#%§? in particular silicia and/ or gallium arseni de.

‘@ ass or plastic substrates can be used, for exanple, as a cover for
integrated el ectronic, optoelectronic or mcro-el ectronechani cal
conponents. On the other hand, 30 coated sem conductor substrates may, for
“exanpl e, thensel ves include conponents of this type. O course, the.

pat t er ned 085 :d@es AOLARME 10:D PLERL WAL RNl A Sl Ofa therng

substrate. Rather, a coated 35 substrate nmay advantageously have a

patt erned coati agdwirech 1on0P8Ed163SGRr thec sivpriases of rdteerdulistwiate a
vitreous str n ¢ .Qf i rticul ar .ant i al osite
siden Tt T MEFESTeRY BTG LR B B e PSS et ce
for carryi ngregsibhe et hediaecordicgyitest ke omrent ot izned/ @onframeprtaduci ng
a substrate FLEH %Sp§gge%§gg ggagiggaséc QEQH y, a device of this type,
in addition to othér “means T o processing a substrate, conprises a means
for depositing a | ayer which conprises a vitreous material. 10 The

i nvention isnggggined hn nnneagekaileb l.ow on _t he basks of pﬁgfﬁgred
enbodi ments And-w Ch'r 8F&FEREE3 L0 PRE 8§58H&e&aPi6€P8§;aﬁFCWWiEh I“dent i cal
reference sypbotiscedf ef taei denhbdabhled sbhblakcepaths shegyghiwo tdiewn
figures. ‘15 In th aw ng: Figs 1A to | E.use d tic .cross-sectional

dr ia%ra
“views to i||a§trafat%ﬂa mePho8PBLEHBILEEJ IEF tt RESp SLRENTED Ve ZEPHG ot

substrates, 2R bphgsidAlardadBisbevwcanMattantoothkheurghied oft eps
illustrated with referengz to Figs 1Cto |E, Figs 3A to 3F use diagrammtic
cross-secti ofaPSuFahe £B8928%| FREstPYEE YhERNBt KOG rePEFs SGEEG ISR -t &L

ny|ti|ayer?dc@@tb@rﬂéﬂiéﬁéalngoneﬁaﬁgD§Erﬁgeevﬁbg§aﬂéoh0c6§tﬂﬁ of
diagrammatic views to illustrate the 30 nethqod steps used for the
mul ti | ayer ed"patt et ReB>EBALFhgOBECPERBSELBEE FRIABRSr BAnEBeWSHKTECRYr t her

enbodi nent of the inyention, '

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,'thé electrical
rewiring or the through-contacting of electrical
connections through individual layers or the substrate.

25 Multilayer circuit boards with glass as inéulator 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



03SG.0103SGP 20 Figs 5A to 5C show an advant ageous refinenment of the nethod
for prodUC|naﬁthroqgg%contacts and Fig. 6 shows an enbodi ment of a
substrate 5 WYPCAOMAR i | ayered coating, Fid® 7 shows an enbodirnment of a

‘coated substrate 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 diagrammtic cross sections to 15 illustrate a further
“enbodi mrent of a nethod for the patterned coating of a substrate, and Fig.

oo A PREERLABATEILasCORs . IR0, 20 0l ant gl IR wbfdce oha

Substrate mh een coat i ~accordance w th the I nvent 1 or
whi ch folIoméepeéetsnglaStleEsaIbnEosEcgudeéayérLowﬁﬁdHE1nMﬁudhsu9e
diagrannatic §E8§§ ?e naI y ems 40 il strate t h netho ste ?llnvolved

in the productron ol a pat?ey SSFF5P8 i'f ~ac Sor gﬁcg Fﬁ a

“enbodi nment ohashbeenvpﬂbvmdedTwlphodheefarpatbeam&dgcaaﬁlng aklﬂsbs@f aIl a
first coating 3.is lied to t bst ate own in Fi
the surrace Baaniah P o B0k ta0aear TG CoAtPa: BoY PE SReFaERb Y Shad

to further sahshrateshénsarvates. a$aeahhg whiy, the esbedisagmiiel lclustrated in
Figures [Ato IE the ﬁubstrate is illustrated, by ma%gof exanpl e, as a

passi ve subsPFaYeIGnPeRSERACES WiEH aspét§§r889eF°PBF nCBc tiPe SIA6St I at e,

such as for Bzxawn@ifeognexaﬁﬁﬁaroieis§§Plalthmbegé§t ﬁ@s@h@%r @B preaneenent,
an Opt oel ectronl C corrponent or a mcro-electronechani cal conp onent.

However, it~PRBE b?a%o%?§%°%F§BSpo§§FBI%stSoﬁséxﬁﬁélﬁe8ﬁ681§8§0r8Png to the

inventipm tobﬁﬁgéyt@agigégegfcgﬁglgggsgkgggtly to 5 conponents of this
type, which then correspondingly serve as substrate 1. In particular, al

t he enbodi nents of the invention explai ned bel ow can advant ageously be

carried out wWhid&,dhe BYPSELALRe}SpPblbhsp toﬁf tﬁ@es%EEEaEés%ﬁ%K hiQ

Fig. 1B shows a cross-sectional V|eM/throug the substrate follow ng a
further netherERBtREEVided wstBt@ppakteueedr esabingvelibedayi Aer oduced |nto

the first CQQ&&&Ek?é§§?na Eryglungs 8&eééglélmﬁgﬁigvéoﬁﬁﬁﬁgég'Pﬂe“@k%%' The

conpl enentary to the patterne coating eéen plan vie
patterning has drehytag rd edonding nlayeh towalyet hatondgilepsre Bbnthagsurf ace

gagzeﬁgfn;uné%ﬁ$%§e p|aCéQI%?%éq% C@g}egxgggfePeggmgpgggegegeeahfayer
for a subsequent metalllzatlon 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

‘?5 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 Iayers tb‘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, thée mask is afranged 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.



20 photolithography, for which purpose the coating 3 conprises, by way of
exanple, a p resist~ into which the structures 5 have then been
i ntroduced bgg%%ﬁﬂggigjand devel opnment. 25 Aﬁcording to a variant of the

‘met hod, the coating 3 is not patterned after the application but rather

directly during application of the layer. This can be achieved by the | ayer

being, for exanple, printed onto the substrate 1 by neans of a suitable
‘printing process, for exanple by nmeans of 30 screen printing. In this

vari ant of the nethod, the processing state of the substrate 1 shown in
Fig. 1A is skipped. O course, this variant may, however, also be conbined
wi t h subsequé&nt opaeter wedd,- dedr nedamplrachyre sphattories isstvargiagpqus nfed i n.

patterned fo o] t f 2 _of t syhstrate and the printed-on
structures EHEO%%%EO ?gbé%?sdg% a%%%g n a%’eicr%%ﬁatatserp Neq ]Tbt]}ret hq:eor ,t eors%rx%arﬁﬁ e

in order to phodbucésaddi beornaktefli.n@o stiisctmdes acHrerdsep taf sproduci ng a
negativeky p . ~coati has,ended, once 't he .state of .the substrat
- shown mﬁ%h rg%égéﬁﬁgngo%&F?g? Tﬁtﬁgg’bggﬁ @aﬁgé&ﬁe ?Q3%3tI%P§ﬂuﬁﬂF§§é§

substrat e afwetht hbast eprdhcdepdsthengudskagee Whiicth ia id meousHdddict ur e
on that surface 2 of the substrate 1 which has been provided with the first
coating 10 3. The layer 7 in this case preferably conprises an

evapor at i on-That hagkghagsalkbe gbassxhephe, deROSLEeddbY celeet remhdeame
evaporation on thg substrate 1 which has been coated with the first :
patterned codtiffesr TReSPEYER 71e8FeFSRERECURBEVEEBI R84 7S 6 and t he

layer 31015 Ackotding. tBcaor8ihgerBnyeef ahBenkpveRkigRmehie c3ecoRd |ayer 7
can al so be deposited by plasma i on-enhanced evagoratlon coating in order

to.obtain a %%F??@u?%???dé€ﬂ§anHBedéﬂ@@ﬂtipée_F femasipiphgo be

evapor at i On'MééDQeQ%aﬁén&Q&CBo haget BepEoLhow. NgreORRART £LAN thRPecent by
wei ght: Conponents_ % g weight SiGz 75 - 85 2 5 Bz~3 10 - 15 NazO 1 - 5

Li zO 0.1 - 1rpeved 12ftar Agbe3ceatingsbpapasakesvehaparticul arly suitable. A
preferred evaporation-coating glass bf this type is glass 8329 produced by

Schot t haviq&lthe fol |l owi ng conposition:
15 e method can also be repeated in order to obtain

multilayered coatings, in which case, by way of example,
the individual layers may also be produced by means of ‘
differently patterned masks, so that the individual layers
accordingly have different structures. |

20 '
It is alsc within the scope of the invention to provide a
coated 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 cén be deposited on a negatively
patterned first coating on the at least one side, and the
negatively patterned coating can be at least partiallyv

30 removed. One example of a suitable material with a vitreous
stfucture is an evaporation—éoating glass, but it is also
possible, by way of example, to use other glasses which are

deposited, for example, by sputtering or CVD.



OSSGLOlOSSGP 23 SiOz B23 5 NazO Kz 0 LizO A1203 .: 10 84.1%1 1. 0% 2. 0%

0.3% (in th Y 3 3% 0.3% 2 . 6 6 % (in the layer <0.. 5% The
el ectrical §§$§V§ﬁ%¥? | S approxi mately 1018?/cn1(at 100C) . Furthernore, in

‘pure formthis glass has,a refractive i ndex of approximtely 1.470. 15 The
dielectric constant E is approxi mtely~4.7 (at 25C, | MHz), tan8 is
approximately 45 x 10-4 (at 25C, 1 MHz). The evaporation-coating process
"and the different volatilities of the conponents of this systemreadily

results in dlrflfeegaagt%ta%chqla%wcuﬁaeb%w@%as%h%nfeareg_%tct%%ﬂ%t efil,3lyand the
| ayer which has been applied by evaporation coating. The deviations in the

| ayer appl i edrB3ngeASBEat FONPETALCHG adr eNglRERIALEEr eAtelRds@sL CA CFirahdy

aroup of sul bablcexaRer abionoanl Lgodh asses has e, ol Lgyigpaosi Lhon

in percent by wel frponent s y melg
‘NazO 0.1 - 1aBdgoki 2D Qeast ong KzCrO- SlecsrAmEOBa@;cal-cbmpoﬁas@LOIm3SGP

24 A preferr a t{ng rom t.hi roup. s the gla
16, Tet or oS BLPROL oL 0N PR b0 U AR, LEPT, HLBAHL AP b kOB
Conponent s: @&hyim&egh&@eﬁzélBEGE@nﬁhbzEﬁcpl5La?@éngeﬁéﬁtKa&ﬁ/@Al%@Bl Q The
gl asses whi ciare, preferabl y;used.in parsicular have, the properties |isted
micro-electromechanical component. The patterned coating
may in this case constitute a cut-out or a complete or

10 partial cover for these components.

The patterned coating of the substrate may have different
functional structures depending on the intended
application. By Way of exémple, the coating may include at
15 least one channel or trench. A channel may, for example, 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 both parallel to the coated surface of the substrate

20 and perpendicular thereto.

For certain optical applications, it is particularly
advéntageous if the substrate includes at least one
_ aneguide. Furthermore, at least two waveguides which are

25 coupled to one another may be defined in thé 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
édupling of a plurality of waveguiaes 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. -



Properti es8329G018- 189ai 0-soo L10 6K 1] 2. 753. 2Density (g/cm

)2.2012. 12Tr 1.on point {C]562742Refractive index
hdl.4691.465?@%%%*@?%%9re5istance class in atcordance with 1SO 719 ' 12Aci d

‘resi stance class in accordance with DIN 12 11612Al kali resistance class in
accordance with DI N 5232223Di el ectric constant s (25C04.7 (I MHz)3.9
(40GH2z)tan8 (25C) 45 10-' (I MHz)26 10-'' (40GHz) Fig. 1D shows the
‘substrate after the follow ng step of uncovering the first coating 3. In
this variant of the 03SG.0103SGP 25 net hod, the coating was uncovered by
planarization of the coated surface. For this purpose, the coated surface
was surface- gRoBAELIGAPH toheavafdes7 ok tRe aflisesPosedibiley fead these renoved,
so that the fir cpat | 3.hen is ; r i i it
oceseibl o Pro e ehon ) S ebostenr Harhod Sten | A TRk RE By
coati ng has BeEnorEnolbg. cPatanby caa pesieedel Yopaerenpde sesord spaper 7

remai.ns gn 'ghe suk | t,,.0f t | v i.on- coating of the
layer 7 onto tﬁe nggg%ﬁ%gl%aggg%gﬁgeﬁrcégtPﬁﬁ%gagnggﬁﬁghfgﬁﬁval of the
first coating after it has been uncovered. The structures 9 of the

positively S er_7.ip this case cov the . regions 6 which
Ere uncover SAPEECRER. SEERR Y “PraiplebroaatREs, PRy the' FRSCREREY ©
negatively patdeingd toadbrdgrcan benneavpvedriboes eianplecalyokei ng

di ssol ved inef suétagéecgglggggtgr Qxem§géghgnicaltor drybcheni%al’%tching.

Bur ni ng or OX|%%E|%ﬂ P ) reonnects can’ be procuced,

10 for example, by filling channels or trenches in the
patterned coating or by the application of metal layers,
for example by evaporation coating. In the same way, it is
also possible for passive electronic components, such as
capacitors, resistors or inductances, to be defined in the

15 coating.

In particular, the substrate may have a multilayered

coating. In this respect, it is not necessary for each

layer to comprise a vitreous material. Rather, in this case
20 it is possible to combine various materials 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



20 in an oxygen plasnma can advant ageously al so be used to renove the
coating. The followng text, referring to Figures 2A and 2B, explains a
preferred vaP?eFt018#5Ghe net hod st eps shown'¥n 25 Figures 1D and IE. In

this variant of the nethod, first of all the substrate 1 is prepared by

application of a patterned first coating 3 as has been shown in Figures | A

and 1B. Once again, the coating 3 has negative structures 5 which | eave
‘clear regions 6 of the first surface 2. Once 30 again, a second layer 7 is

deposi t ed 0”ckﬂgr%%refsa%em%fte&*l‘als%%ﬁar at & which has .bean ar eparedy nyd hi s
way, for exanp y evaporation coating w th an evaporation-coating gl ass.
However, in thpsicapertheulayesublitektiesd lof cppedidgersidds. not selected to
be so great that the layer 7 is 35 continuous. This is achieved by
selecting for the layer 7 a  03SGL0103SGP 26 | ayer thickness which is |ess

than the | ayét tihi eRseswiahinhhehti ssbpeoatfi ngpe3 infieirs igase gfrdvieleret hod

is shown_in FEi

v . 2A_ 5 The first coating 3 _can then _be renov directly
without Sny GRESGE!ERE SRGFUEFanoSEor BBy RSP E P ERE Sirhar) 338 on - Shoun
wi th referentaveatkbg. ah€/obkeitsg pegdutetdg ai BoBsthetlkaatitihal date eyeraend

| ayer 7 is not _continuous ans that .access to %he first layer. 3 is

retai ned. ThECPEYPBnsAGFOTHENEOY Y afel Y GRI Ch GFeSi FYPRis Cadddidcdaedon
the first coatheg deahg Fbkt pdoebksangd hheuBbY ra€eyVednphiiiseg Hemewals of
the first coating 3. As a result, as shown in Fig. 2B, what remains is once
agai n a pattePhed®BeEbhdRgoat FAYSY WPLRRPESIPFTESSt AUV GFESVS. MBS S adn
additiopngal step, it is also possible for a bonding | ayer which covers the
top sides of the structures 9 renote fromthe substrate surface to be
applied to theestrvigrbies 9sSofxPipénpat LBr Regeseebadll &perwr ogf tike

embodi ments shove 2P brBrbri@d LEn8HidBntS RARLAYL! 2¥ek Rhckhics tyre may,
for exanple, conprise a seed |ayer for a subsequent netallization or, for

exanpl e, an @PeBIee fageresrki goresich idesFishdwratruenker sgmbedinent of
the method 2p.accordi ngeLp:Lhe Lpventi o9 LHhi-sserhedi.aRBL PehRI rYsedetO0

produce nmultilayered patterned coati ngs.
15 In the drawing:

Figs 1A to 1lE use diagrammatic cross-sectional views to
illustrate the method steps used for the
' patterned coating of substrates,
l20
Figs 2A and 2B show a variant of the method steps
illustrated with reference to Figs 1C to 1lE,

Figs 3A to 3F use 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 dsed for the multilayéred
| ' patterned coating of a substrate in_
acqordance with a further embodiment of the

invention,



For the sake of clarity, sonme of the nmethod steps which have been expl ai ned
with reference to Figures A to 1E 30 and/or 2A and 2B are not shown in
detail in Fi §iRL! ' 3F. Fig. 3A shows?% substrate 1 on which a

‘patterned first coating 31 has been produced. The processing state of the

03SCGLO0103SCGP 27 substrate 1 therefore substantially corresponds to that

shown in Fig. 1B. Fig. 3B shows the result of the subsequent step of 5
“depositing a second layer 71, which includes a material with a vitreous

structure, op.ihe-surfa i S ' i.d i e fdr coating
31. Then, thglégygé %f ?g gggéaaggiﬁa§§9§8§%%¥ﬁ ?%§%$§%F%ﬁécﬁ%§?%h w th the
| ayer 31 by grinding and pl awe&hbzdatioonpobdilee ngo dtherbusiir-faaeet aaft st hearkd
substrate 1, and the layer 31 which is then uncovered is renoved, so that.
what remains is a positively patterned second |ayer 71 with structures 91.

‘This processFhg.state is illustrated siows gan3@nbddimenapptyaf subherakayers:
- of a nultilayered coati ng, a.LgrtherlPL&st gatter%$d coating 32 is produced
on the strface which has be&h" n-EHF i

odt B4 SRay AT ‘coat i ng conpri ses
t he negative structures 52 of the further first coating 32 on the
structures 91 of the patterned second 20 I@g 71, _.as shown with reference

jer :
to Fig. 3E. Th8n, ’a layer 72 which i idlWRsSRh FEPRTTEF 0i oh & GPRFedus:

structure is applied once agabBrratéewhWbhChst oihavero33 ifsrheqvered by
grinding down the layer 72 and the |ayer 32 is then renoved. 25 I|f

appropriate, these method sBBBStEaR®be repeated a number of further times.
Fig. 3R shows the substrate after the application of a further |ayer 73
with structures 92. The plurality of layers 71, 72 and 73 as a whole in
this case 30Fb%iceBagain form a pattersVTRtisPTdimeeh ebrprigestaate

vitreous material and inclugges-strsctyces 98.a8d 8B tlb Bepessaky cibagse
structures can al so be produced in such a way that individual structures do

not include material of each coating of the individual |ayers 71, 72, 73.

35 Moreover, S y. S9; | dj, f t erlal 03SG.0103sGP
28 and have %%?%e%g%ﬁél%§2ru$%i§t%€§%§g$t?g %ﬁ?ggmgg?E?%h?sﬁgossible to
conbi neld ayers conpri si ng vitiesusapatarfatrtherhembpdisenhi of ansegdedot her

materials, such as fof exanplg gL 3har CEFAONCaoRERRG! S£0h S6BLERQAUCTI NG

and

Fig. 11 shows an electron microscope image
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 1A to

25 1E, Which use diagrammatic cross-sectional views to
illustrate the method steps involved in the production of a
patterned substrate in accordance with a first embodiment
of the invention. To produce a patterned coating, first of
all a first coating 3 is applied to the substrate l, 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'illustraﬁed in
Figures 1A to 1lE, 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



ribs or

S materials. In particular, the individual layers 71, 72, 73 of a
mul til-ayered coating of this type may al so be produced by the variant of
the nmethod i PPREtHEP i n Figs 2A and 2B, 18'which involves the |ayers

‘being lifted of f. Moreover, during production of a nmultilayered patterned

coating, the negative coating does not necessary have to be renoved after

each application of a |ayer. Figures 4A to 4C 15 show a variant of the
‘met hod of this type by way of exanple for a two-layered patterned coati ng.

Fig. 4Ain thi, t - f 1 subst r at ' as been

provi ded with 3eﬁiﬂ%%%éﬁggﬁgF?%%Lggﬁ%ﬂ%ﬁm%oap}ﬁ%ﬁé%%%¥é%é§¥§ide 2 whi ch
is to be coatretpoTigatcoat engi8toi-edlegdesmeztami asdy aufmpeneny e Hdwearezhes as
negative struyctures. e.agaikn, a layer 71 which includes materji.al wth
a vitreous s#rgug u?’éf %glrbsgeﬁlﬁgpggistségloenjtfhélss?urtfhaec@e%%'ioéﬁaﬁacso il

‘coated in this whg, iavdnthenl aperpdlyi patineaviededoagdingsb\ itdee tyr frace

bei ng grpound _down. The |ayer .7l _has structures 25 93 in the farmof raised
gtriBSmRﬁPSH ﬁrg%cghﬁﬁeﬁgﬁFarV%ﬂSEtﬁ & ERCRESPF pébYt%ﬁﬁ%ﬁore
corresponds &e bhkspracessi.ngnspatreishows,i a1k ¢hel BmbBidiamedit <t WS tepe can
be used, for.exanELe, as mavegéigei or, in g regul ar arrangenent, as
gratings. 30 RYSBhoGA ®IPHAFBFEr BRcYt 53R §EVABRTEREVSANe Ppr Soeddre St
then be usedwHul&nghapplbeathea 9F athunt partl ayerné2 wairkh GisRen®ly .
strip-like structures 94 which are fornmed as structures which are positive
or conplenmentary to trenches 35 in the further coating 32. The structures

.93 and Pd onpihe 18038:01038EPs39:88E 1 86812voEwt RErSUBSE RALE s@b@ iR tthi s

case, byway of “exanple, arranged perpendicular to one another. In this
case, howevefOlimVike #nfvhehonrpaRhodf SERE- nERhb6H1E &E€Br dERgUCSUERE 5

i nventi on whighe hgscheen: explabacsntb ! BnEekereRceoho: FQUIRSsaA L0 3F, the

e
first patterned coating 31 is not renoved prior to e application of a
further | ayePtTPCtNeser¢heressa Regdhhph Pebtarelivg WBLRNVARi ants is that

the steps Ofc@mﬁggﬁéﬂgafygﬁﬁaﬁﬁgefYant%Q%Eggaéﬁrégaﬁgngoﬁhgﬂgsggntgﬁaat

| east one surface of the strate 1 an eposition or a second yer
whi ch i¥l udekam weeer i Bhewahterning ebas beenctarsied ohe sorfach which

has been prayi it ikstecC [ carrie ut.. dly. 15 ,
Fig. 4C shoagéfﬁgh%&ﬂéﬁ$£§%§1ém§¥h9$%e£€fﬁ%§%e% %5og?§y%F£%g??é§ngd coating
7 which conpriisels ihetd dyersoFiednta 7. beéhenncheetedal | ayer 72 has been -
applied and the further first coating 32 has been uncovered by

pl anari zation of the coated surface of the substrate, the first coating 31
and 20 the fTi¢ heatfersingosdy ngald? pkesiee r enoeyedal Thebfact the first

coating, 31 i ot, removed prior to .the deposition of the.layer 72 with a

Vi treous stréhéﬁé%fé%ﬁgﬁégﬁkn é%% %?%%%t%?%%oﬁ? gﬁ% Grehbre ?ayers of the
comprises, by way of example, a photoresist,; into which the
structures 5 have then been introduced by exposure and

development.

25 According to a variant of the'method, the coating 3 is not
patterned after the application but rather directly during
application of the layer. This can be achieved by the layer

“being, for example, printed 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



25 mul tilayered coating may have unsupported regions. On account of the
strip-like séégctures 93 and 94 of the layers 71 and 72, respectively,
bei ng arrang Fﬁgﬁﬁ?cular to one another??the structures 94 have
‘unsupported regions 11 in the formof bridges which are 30 therefore not
supported by a base or a |ayer below them Therefore, the variant of the
et hod descri bed here nakes it possible to produce nultilayered gratings
‘stacked on top of one another. Structures of this type can advant ageously
be used, for a KC S h tyre al so be
used as maveéﬁ?%gggﬁﬁﬁ %SP??&&%&rFggﬁﬁ%?édf9¥o%§%hEg%og§G?%%gﬁpagbeguides
can be produptddiaeonddorippré, | djers gsicngtulmesnefThed saéepordi worodoctimg

i nvention. The Whihch r o,.Ei.g 5A t ' i 5

1) st rate an BOAnt AgoUE P err AP 5e b ra R S8 St e oF
't hr ough- cont B¢ ssthsbughearhewnapsuhareberenceheoba@spgs 0B twmesbesect i onal
Vi ews thgougpegcﬁggstrate 1. Inthis case, the substrate | has, by way of
.exanpl e,” an actirvé layer 15 on one side 2. This layer may include an 10
integrated electronic circuit arrangenent or, for exanple, an '
optoel ectronjc circuit arr enment. Contact surfaces or hondi ng,pads 14 for
nmeki ng conta%%gmﬁ f ?%%W%oﬁﬁ nﬁﬁggtB?t?hagagfigéel§§8P ? aFBOEFE&P?iEaIIy |
goPPect ed tolamrammlnehlayeitﬁmﬁouihetsuctaﬁe Bnadﬂ'gti snaFhyehasod ghe
“diffusion 15 harrier yer . 8, ich is in w despread use in sem conductor
fabrication ?%ﬁ?ﬁ%ﬁ%@tft%%l??t%@?a?%ﬂncP¥€ﬂ?g§§onFHetQEtF%EsFa9@?Flﬂ9

di ffusion bayrisfe | Bygsr 87 0int hSst yREe B fLEOpDE AgMBRI 3880 during the
deposition of evaporation-coating glass as patterned |layer, since 20

3

evapor at i on-TERFIRF RSSOy Y cF ba3®: SOf Ut ReRsDRIEhdRBgShESRaPKf ul to
the circuitsxicdhe %éérﬁeexbé‘ﬂgfa@@@npénStlf"@élmsxhlgsfi"%&e- PAnacRahLgr pedn

first coating 3 has been applied to the surface 2. The coating 3 is applied
in such a wefPRIRA Y1 sthreict tres BPCHRFRedl F92bingohpl BRel ya¥evel t he
contact 25 sigfaces i Bulo e PAisnofe tdgy sund acg erwhich is to be
coated remai n uncovered. Then, a layer 7 which conprises a vitreous

mat eri @d® i s once "agai n deposited. The coated side of the substrate is then
30 ground down. Ak ) ahird zagk AWML LNE lendies SNEHCL I e le olodhg 11t
coating 3 have been uncovered, ereupon the uncovered first coating is
renoved. Al tlaviest ivelan almo |hd tderids ttearhihuel sdrownion ténhafieeénce to Figs

2A and 2B cap, sed terning | ' egﬁg ' t hi 5
way, as shown aiﬂn |§.€\OYEB, CQ{JJ?{%EJ{GI% 1 aﬁ%dp%%%:%al %ﬁe@&%%]g&ﬁ%%%%? 31
second coat iang defghvitcif resprieseart. struct ures which are positive or

conpl engntary to the negative structures 12. In a subsequent step, the

cut-outs in the second layer 7 5 are then filled with a conductive
mat eri al, sdhehatvapgsration-coating glass which has the following

composition in percent by weight:

Components % by weight
S10, . 75 - 85

25 B,0s 10 - 15
Na,0 ' 1 -5
Liy0 0.1 - 1
K0 . 0.1 - 1
Al,0, 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:



shown in Fig. 5C, conductive through-contacts 17 are produced in the
cut-outs. In this wa a hernetic encapsul ati on~is produced on the side 2
of the substpﬁﬁﬁpﬂmgéPaddition, it is al so®possible for interconnects 19,
10 which are connected-to the contact surfaces fornmed on the outer side of
the through-contacts 17, to be applied to the patterned second | ayer 7.
This can be used, for exanple, to redistribute the contacts. The
“interconnects may advant ageously be produced by evaporation-coating -of
‘metal 1~5 layers . The text which follows refers to Fig. 6, which, by way
of exanple, illustrates an enbodi nent of a substrate 1 which has been
coated in ac8oPedance with tBé.LAvention with a 20 nultiple layer 7. Tn,
this exenpfangenbodinent, i@e Layer 7 conprises the individual. layer 71,
72: 73 and 74°%n this case “tA& individual layers 71 to. 73 conprise
materials with a vitreous structure. A cut-out created in individual |ayer
73 and the individual [ayer 74 which is used as a 25 cover inter alia:
define a®cavi®sP 2 in £he*multiple layer 7. A conponent 23, which is
connect ed vi hr gugh-gont acts 17. and i nferconnects,,.to the active |ayer 15
and a thr ougﬁz-c%:on?act q?%?cat edz}r‘;l1 tgh? tr]ir?bﬁ%? %ut%-‘?ui) 13, is accommodated
in the cavityi,dhe conposght nmay, for exanple, 30 conprise a
m cro- el ectronechani cal actuator or a piezoelectric elenent or.else a
sensor. In addition to active conponents, it is also possible for passive
el enents, su s for exap P i ilter glenments; to be accommodat ed
in a cavity,%?ﬂ%hTs ty%éégpt§%§%§%l %%%ﬁ'éngﬁ%Farrangenent shown in Fig. 6
is givelOpurely by way of exanple. However, it does show that conpl ex
mul til ayered coatings for_electronic or optoel ectronic aggjications can 5
be produced TR aS5FRpreCabyr B85 EbABFAI 1§ LRPBAZAVEEARLHCES | AR (afyers,
i nterconnectggoc@yities and cut-outs. Mreover,. optical conponents can be
produced by suitable patterning of the |ayer_or |ayers which include a
vitreous matBHTHICITRre hi snredpecfory ghiy ghaseshan axappractavenhiedexo a
phase gratingr hgsoheeimprotiiced, by the patterning in accordance with the
invention. In this case, first of all, as has been explained with reference
to Figures |The odld andr o gooest 2A¢ and 2 Byprarb&i isetoning £o0at {(ag Y9°®as
produced on the side 2 of the substrate 1. To prqduce a_phase grating,
these structtfed advaif dde ARREPEHIS IS 45 reghf ar (aFr aR§Emert MBZ) tr enches
40 whi ch exteid dagosd f BbANCOF i €4 yEL-ds 8280 0P L 8F BREEREE 2 i n the
patterned layer 71 which conprises a 20 vitreous material. Wth trenches
whi ch run i Vel &kl es ref af bagcenrorent acef othifesyabsnr seadilyt is
possi bl e; T ore SYNWI £, & 0r ACHLEY Esf OLUS| Hide € { 61 Set JORT PHUCE R RPASE
grating, the trenches 40 in the layer 7 are filled with a transparent
mat eri &9 29 W TN P eted abry hagen wWhitkrkas bsenpeppptiedebyndex than the
| ayer 71. A : [ [ : a; sp riy.i,8-apRk t .t he
phase graﬂréf%éﬁ%%F%%gqgggé?gt;E%%_?%y? |ééﬁzylﬁnegﬁel?gégrQ?§?§%ﬁegy
coat ed subst§@ROUAWRR CPRG1BE e ProtiveRdI nPaheBtAFe80 Anfuhtbesxenpl ary
enbodi ment i r - t 5 othis
end, the coa%%glésu stér/l.g?tegél,éa%\t?%§&fﬂ tg{%gt%%%%{eﬁéc%gfp?%lé§7ﬁﬁ§stggen
produced, i stqbiowihg ccemeositidrrinupsteente 2% byigkans of a joining |ayer
27.I|1§§ns enbodi nent, the substrate 25 includes an active 35 layer 15. By
way -of exanpl e, the substrate may be an '

Components % by weight
Si0, - _ 65 - .75
B,0; 20 - 30
Na,0 _ 0.1 - 1

30 Liy0 0.1 - 1
K,0 ‘ 0.5 - 5
 Al,0; 0.5 - 5



‘gratings on 10 the opposite sides also have different periods.

03SCGL0103SGP 33 optoel ectroni c conponent or a mcro-el ectronmechani cal -
conponent, t I of which interacts with the phase grating of the
patterned cogﬁﬁgﬂ%é’é@ﬁ g. 8 shows an enbodfnent of a coated substrate 1
‘whi ch has patterned |layers 71 and 72 on each of two opposite sides 2, 4.
The patterned layers 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
A coat ed

substrat e of at hi e i ilt W th
Al Birs rleype dn’@(ﬁagfoqra tqz&"i’l”@o%t :Ll?%o ?g.?% s‘gsffrgir?n g:?ﬁ.% r(;LIl.Eg £4

a high resolution. O coursé, it 1s~ also er Ppatterned
coatings, suEheaglbss &RAMpILlS 9a pmaiduiclesly dved grattiter med drey érhey Sohi odw iras
‘been 15 illugg&?ggqt@%%h reference to Fig. 6, to be applied to one or both
si des of a substrafe of this type which has been coated on nore than one

side. The following text refers to Figs 9 and 10, which use 20 diagranmmatic

. Cross segtioeg %gngkggstratg Lwo furﬁper enbodi nents of a nethod for

produci ng a patterne Vitreousylgﬁé? On a substrate. As illustrated in Fig.
9, to producseia;layer of this type, 25 a mask 42 is arranged in front of
the surface f the substrate 1 ich is to be coated, so that the mask is
| ocat ed bet we&R the surface 2 antPthe coating source (not shown). The
‘coating sourxe,msed is preferably.®nce again an evaporator, in particular
an el ectron Ee%g1evaporator for 30_evaporation-coating glass. The mask 42
has openi ngs~a#d/ or cut-outs 44 fm the shape of and at the-intended

posi tionoof kje structures whichpase to.be applied. After the mask 42 has
been positioned in front of the surface 2, the layer 7 is deposited, this

| ayer then h%ffﬁg structures 9 whith

The glasses which are preferably used in particular have

the properties listed in the table below:

15
Properties 8329 G018-
189

O0-300 LL076K™] - 1 2.75 3.2

Density (g/cm’) 2.201 2.12

Transformation point {°C] 562 742

Refractive indéx 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 g (25°C) 4.7 3.9
(1MHz) (40GHz)

tand (25°C) 45%107% [26*107°
(1MHz) | (40GHz)

Fig. 1D shows the substrate after the following step of

uncovering the first coating 3.

In this variant of the




35 correspond to the openings 44. Contrary to what is 03SG 0103SGP 34
i]lustrated in Fi the mask 42 may al so be placed~in direct contact
with the surpé%%ugoﬁ$¢ Brder to be at the. nPhi mum possi bl e di stance from
the surface 2. The mask 42 may-in particular also be joined to the
substrate 1, so 5 that any deformation to the mask or substrate does not
lead to an increased di stance between the mask and the surface 2. A
‘refinement of the nethod of this type is illustrated in Fig. 10. In the

erbodi ment shRMALY Ehe cleithe sibstrate ues Joined.La Je ke 42,0y an

adhesi ve bon prior to. the eva oratlon c & RSk en be
det.ached agacpaabdeButﬁacevaﬁ@natham-puapbn@ gthdeﬂﬁdeEﬂIﬂKﬂH]was

deposi ted, sQ t@at once a alg ng&nllar nanng % dlne f the
i nvention deSCriBe§ apove & Eﬁédﬁ PYfiTa part &Hfed &V (ﬁ%ﬂ i ng
‘gl ass | ayer bseﬁSrehbaEdedsonthhe shef ddes? ebatiecsBbdsratah @t aaiy se,

t he substrate_nm 0 _be .coat d on.nore than, qgne side. Mreover, it is
al so pos%iblgnF8¥eﬁﬁ§t99§§8r@8 ﬁﬁ?téFn@ﬂcééﬁﬂpﬁﬁb to be applied to a

plurality of sides, 20 in particular to two opposite sides, of. thF
substrate in_a S|n1Ia manner go t he enbod%ggnts of nethods according to

the ‘i nventi oh*@hi ¢fi FEPYShBeAUGESEFPREAVGFRRY 8FEPeATe WG OB §Ee3 K rF T3F

and/ or Figs 48aton4ChadSpEkd. réhosBaVWSFaAaEl oGt éoﬁo@l%ﬁQ%qG}p%a't%%e@f part
of the surface of a substrate which has been coated in accordance with the

i nvention. TRBCSUBsLR¥EE UsEETRARSSPRi EBR SHBSEREtCed8par ZESYALC Ot ithE

gl ass usgd V‘@&aﬁ)@?a@b@ﬂe&gﬁﬁhﬁgegfgkﬁésl%’*g? 71 eneeceh@aﬂ%%a\eﬂlkf'als,he
|nvent|on the structures in 3 t he evaporati on-coati ng g ass Iayer wer e

produced by Pa%%%ﬁ%?@t?@ﬁtéﬁﬁtﬁn@n@nﬁbearﬁﬁPYéln@é thestigeat cAgtion owed
by lift-off of-Lhe;feghonscof EH@OQ&?@& l@MQrSQQuEEErEbr§t Fogh%ng by

di ssolving the first coating. The imge shows that very wel i ned' gl ass
structures cResbelyebrupedterned sepetdatasensingnt heisechsd soverdihg to

t he 'nvent'Qﬂég109§S§L9ﬂ9§§G§ré'§ﬁc8ve£@é65§nﬁ8ts¥gpgkéd by the first

15 coating 3.

The first, negatively patterned coating can be removed, for

example, by be;ng dissolved in a suitable solvent'dr by

wet-chemical or dry-chemical etching. Burning or oxidation
20 in an oxygen plaéma.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 depositedvon the surface of the
" substrate which has been prepared in this way, for example -
by evaporation coating with an evaporation-coating glaés.
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



surface

35 1Substrate2First surface, which is to be coated, of the substrate3, 31;
32First coati i1te, second surface of _the substrateb, 12Negati ve
structures iﬁggé&gpgggating 36Uncover ed reg?%n on surface 27Patterned

l ayer 8Di ffusion barrier |ayer9,9A 9BPositive structures of |ayer

794Strip-like structures in second |layer 771,72, 73, 74lndividual |ayers of

a nmultiple patterned | ayer91,92, 93Structures of the individual |ayers 71,
"72, 7311lUnsupported regi onsl3~~~ ~ ~ ~~ -Cut-out in layer 714' Contact

surfacesl5ActizV@r thickness which is less than the layer thickness of
Iayerl?Throughy%ontactlglnterconnectlecavity23Cbnpon nt 25Furt her —

subst rat e27CoRgeétirng Icopedrg. Brafbpsr eeski 06 wdw0 Tredrisitesi s rsHaagerin
742Nhsk44cpepgﬁg bR 4246Adhesive bond  03SGE.0103SGP Clains 36 1. A nethod
for the pattefrfied coating of a substrate (1.) having at |east one surface

',-(2) which is to be coated, ~ conprising the steps of: - producing at | east

one negative pat n i.rst ,cqoati 3,..31, 32) on.the at |east qne
%2),&¥edg%%§%tgﬁagé %|8a§Pnoﬁge§e€8n56P89§P %%F fiy7¥?%%ffg whi ch
conpri ses anaryaporatveanngoapergtdbassfoanck@mphe dyr taee pl2nawtizeh ilvas

b id ith t first coating_.(3, , 32). , - at [least partial
Cermoving. t heePrvhe ibh: Freersnedit8dsia. 16 ,Bokng refhiachs SLhed ey

~claiml, whefett thetstkp ekcpnadlaiyeg a negabkvebntpatbesnedahisr shatoat i ng

(3, 31, 32) on the at ast..one surfac 2) conprises the step of
uncovering r2agF iRt E%)Lg? %ﬁESEtE?XQEtgoaﬁ EﬁFggeﬁ c2fFhEnreR1rEst @tpéhe
coated.1@0 3layfbe mewhedhasrel ahnmeHikncgbai Mbdadkd2onWhgeeird rkhe csuhshrat e
(1) is part of a Mﬁfgr gnd the nethod is carried qQut while the_substrate
is~still part dF°thtihBfePihsaRfibFyeroBY sreTrEcHetiodngs TEMavaAtdofntofe of
claims 1 to Biréh ¥bhehnghe. siepaofcgePOsi binghawsesandibayes, (fha¥l, 72,
73), which conprises an. evaporation-coating glass, conprises the step of
deposi ti on bYFBYEPHrati BRCY02EdEE| AgPa e hedr FRePREdcasténgi meWith cl ai m
4, wherein thesdepesi i pRcofirés! gyer by evaporation coating conprises the

step oanlasna i on- enhanced evaporation coati ng.
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



03SGL0103SGP 37 6. The nethod as clainmed-in claim4 or 5, wherein the
evaporation coating conprises the step of el ectron beam evaporation. 7. The
net hod as cIQ?ﬁ%Hjﬁﬁﬁ%%e of claims 4 to 6; ®herein . 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
forms a material with a vitreous structure which has been deposited on the
‘surface (2), froma single source. 8. The nethod as claimed in one of

claims 4 to éub@%?%% 11§hEQ%f%E%ps%Es%%%Rq %ég%é: whi ch

conprises an evaporatlon coating glass conp rls s co evaporatlon
fromat | easshowo souFdgs. 18. The net hod as clalned in one of clainms 1 to
8, wherein 20 the .step of depositing a second layer (7, 71, 72) which
conprises an evaporation coating glass conprises the step of depositing a
Tayer with aF¢gnpOB|bhowahhehréanﬂesofntaedgmb@bq@@nmemﬂg@dmﬁular to the
surface

as .clai ned e f clai 1to 9, wh rein the
step of %epogFPPﬁéQéngeéoﬁﬁcPﬁgehay7r 7% 7 %anﬁﬁug% Ry
evapor at i on- w@am agvgkassusopprusesartheost @heOfsu&IiléUethﬁ_Qﬂ'plha% |b%)é@f (7,
71, 72, 73). % The HEtEOd as clainmed in-ogne % claims .1 to 10, wherein
the step of 8588% BNy s ERBnGFSyeFCRTINg13172Thesy e H ayEFprilsds an

evapor ati on- 6pati agaghaspreaanr i6eshtheegi 8Asobodepasitiithg tael avler( 81 71,
72, 35 73) by neans of CVD. 03SGL0103SCGP 38 12. The nmethod as clainmed in

one of cl ail YlgfbnﬁingmﬁﬁﬁePﬁaFﬂél§9Eb08fOée56§|FPﬁﬁeé seEéagel afel-he7,

71, - 102, 43bsWhheb £OMPAESEReaNaP¥APYL alhoRHCOa! LRAENILASS VR X EAMREI SES
the step of depositing a layer (7, 71, 72, 73) which includes an at | east

bi nary mat erF&PSVegst &fn A3 Thet neeWednasiel ai ReditAveAy BRLEEANAE 1 to
12, 10 whereif-bhe §£§@r0§ld$99ﬁ'ét?@c@uf@gogg l?ﬁ%é ézocé%Fiééigzéke“h!Ch

conprises an evaporation-coating glass conprises’t tep o €posi tion
of organlc ne® ek + hystrated in Fig. 3C.

15 To apply further layers of a multilayered coating, a
further first patterned coating 32 is produced on the
surface which has been coated in this way. This coating
comprises the negative structures 52 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 structufes 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



15 14. The nmethod as clained in one of clains 1 to 13, wherein the step of
produci ng a Sgativel patterned first coating (3, 31; 32) conprises the
step of resi SEHPPFE, in particul ar of re#Pst-coating by neans of

spi n-coating and/ or spraying and/or the 20 el ectrodeposition of a first
coating (3, 31, 32). 15. The method as clained in one of clains 1 to 14,
Wherein the step of producing a negatively patterned . first coating (3,
31, 32) conprises the step of 25 enbossing a first coating (3, 31, 32). 16.

The net hod a | alned 4 e @f jclAl : in it ep; ,of
produci ng a %gga?fgglSlgattefﬁé&%?%?gﬁﬁgéﬁﬁé%%?%?egﬁfn§§§q% nbr%geﬁsthe
step of 30 appiSyilkgea tphcrmbdsgiestlafyiens ctmprilte nethiotreasiclnad madiah one of
clains 1 to [ ~st r cin negat i vel atterned first
coating (3, ?th\gg)ggf%%%p&@é%? éﬁs d%p%%?lrl efS%p%ﬁrel%?llesd psr"?lcr{{) ity o of a
first coati ngxé8pladlmeld2), ce@aBEH01PISEGR 139 dm geatitdaziduart iafg pat t er ned
printhgSOn ?thegggsof screen printing. 18. The nethod as clained in one
of claind 1 to I7,%5%herein the step of producing a negatively patterned
first coating (3, 31, 32) conprises the step of |ithographic patterning of:

the first coating (3, 31, 32) and/or .the_ step of Lithographic grey scale
patterning. 10 98?£+ﬁ8§ﬁ§fh%ﬁeaénéﬁgﬁﬁgﬁlih?&ﬁgsoﬁlclggns7ﬁ FHQfB, wher ei n
the step of puddiutapgradnegativgl prpahtier redefl imast aQ@at beg piddudbd 33) on

the at | east_pne surface (2). conprjses.the step of .applying_a
photopatternﬁﬁ?eviglFﬁ§eP%(%PeST?tg?g.l;éPS?H@tﬁQtHGdFégscgéiﬁ@@-@@relaim

19, wherei n ¥hecst epveivapptiengagephobepatt enraklie Jegyer (3, 31, 32)
conprises the step of applying a photoresist. 20 21. The nmethod as cl ai ned
in one of clainse 1 to 20, wherein the step of at least partially renoving

the first coabidgvé3, 3dridg)prOHRELSEA LReaShER 9hdkssal phRgetheLoating
(3, 31, 32) in a solvent. 2 82. The method as clained in one of clains 1
to 21, wher efPPEHRI st epeoregrtf ¥asECphi REalPySr BRbYRRGEERETYI heec tat beg

(3931, 32) Cﬁ%ﬁ%@éﬁsafbgrséEEhoépplication 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 vitreocus
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



" wet=chem cal renoval of the coating. 30 23. The nethod as clained in one
of clainmse | to 22, wherein the step of at |least partially renoving the
first coating3¥Q-0183SCR2) conprises the step®of dry-chemical -rempval of
the coating (3, 31, 32), in 03SG.0903SGP 40 particular the step of
burning the first coating in an oxidizing plasma. 24. The nethod as cl ai ned
in one of claine 1 to 23, 5 wherein the step of at least partially renoving
‘the first coating (3, 31, 32) conprises the step of lifting off regions of

the at | east cond d ayer el 2 73). The et S
clainmed iri g(r?\lg%g %c%a;%ﬁ;s%%%t g&%ﬂ:@a\ﬁ% (%H:el \:i)é)l uté’gsszt T st e}:gyo"fha%gtd east
partial |l y uneceepileg- arrerngeds pegcpanidiguldr 3b, o3) amfhekhe net hod as
claimed in claim?25, wherein the step of 15 at |east partially uncovering
the first coating (3, 31, 32) conprises the step of planarizing the coated
surface. 27. Ifhehist hadeas holwaivierd unldka 2% her vagiadielcd rtHdhenetthed ep

of partiglly_uncovering th. e first coati 3, 31, 32 ) caqnprises the step -
of me~: ~§an~.a85f3rgﬁpgsig8n}:h1en lBXFPF&ﬁPaP”%é’n@&ﬁs D& Ty SR S5h oY |
1 appi ng and/ eefpekhsbi 9. FA5u28s 3hetBetiFQdtas Eliziskegatt cairedicadtaints - |

to 27, which_includes the stgp of, aftertgleat ment, of .the positively

patt erned secondS| 39&r FEPRVESr PERFar by MR 2RE L F e Ol Rénide SN i E or

dry-cheni cal 1apdtonat hgedaktheflkew, andeemmdapirBacude 2% LOte RRLNGGH S
claimed in one of clajns 1 to 28, wherein the stegs, of producing a

negativel y paftERABAEREr §EeB8aPENgrPIUCIRg g2NegRtiNe Lyt PRéssirnesk fdFstace

(2) andof depesihyngnatnbeast 1886:566aNduk-a%BE bF, the033E01A38CGR 4hgrl
72, 73) which conprises an evaporation-coating glass are carried out
repeat edl y. the deposition of a second layer which includes a material

with a vitreous structure on the surface which has been

provided with the first coating are carried out repeatedly.

15 Fig. 4C shows the substrate 1 with the finished two-layer
patterned coating 7 which comprises the layers 71 and 72.
After the final layer 72 has been applied and the further
first 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 removed.

The fact the first coating 31 is not removed prior to the
deposition of the layer 72 with a vitreous structure means
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
urisupported 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



the subs
34. The nethpﬁoaﬁc@hglaﬁdoughcbanaaazs0thﬁaugnhahebﬁchbguah@@oﬁfow lelhieng

 conductive rB3Fon ¢ nﬁFP§@sSFﬁEl§P@ B+ ePF obBEPHG R Fé§§

30. The nethod as clainmed 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 1048 ctor conponent and/or3%n optoel ectronic conponent

-and/.or a m cro-el ectromechani cal conmponent. 10 31. The nmethod as clained in

one of clains 1 to 30, wherein the nethod is used to define at | east one

phase grating and/or at |east one optical conponent and/or at |east one
~channel (40)~ and/or at |east one waveguide (93, 94) in the second | ayer

U“7%@%%M%$@@ww%&%%%&%$@gm 

as clainmed in on whi ¢h “incl udes

partially fimhkekhgdstrcootrdiesg ab the sewendibayer which conprises an 2.0

evaporation-coating glass, in particular of filling themw th conductive
material and/or a transparent material (29) . 33. The nmethod as clained in

‘one of clainBht tex82whwkhclic2Fowsclradesst he Fiegprek aaptwiﬁg atwhiedst one

conductige re partlgulaﬁgan interionnec urface of

(1
° ot SOhR 5l A a8 a At ol Ul B E ORBRE S the  mephog, TR 7CC 40

structures in the second |layer and/or the step of apply grg%éleasgpsne
pas e

el ectroni c cenpeneste, laheaéﬁbgakatealca@§0l59rwapd6@re§§maléeSb%tor and/ or
an i nductance. 03SGL0103SGP 42 35. The method as claimed in one of clains

1 to 34, wheReFhvehba¥aBsiPaPe ABE B8idfecaAst TRHE $BYPECERY(2NCANdGhRBh are

to be cogt ed; aneynhieh éﬂe@@féhﬁ&'éiréu§t09r5a§§3§éﬁ9tb§||¥09p99§hbﬁes'des
in which the step - of producing at |east one négatively patterned first

coating (3, 31, omzye lect Henas Féé%@l%n@réﬁmga@@nzz)Conbﬁcaeﬁégfﬁpﬁg or
. | east Oneb§ﬁ$¥5§lﬁ§H§r147fo¥1maﬁgn¥2cog§ict“@iﬁﬂ ngébﬁﬁénéﬂts o

evaporatlon coating gl ass, on the surface whi ch-has bee prOV|de5 wth
the first cd@ﬁ@r@F?BVGSHaYQQ)lSa@@EcﬁleC%wl¢@héY panneateg Fenbleng the

fl rst coating.{@e C}(e’@)l@r %ﬁ@réﬁofaé’%‘al e, g@&bo %ﬁghehé}grga&ﬁf&émﬁ 4)

36. The nethod as alnmed in one _
15 barrier layer 8, which is in widespread use in

semiconductor fabrication to protect the integrated
cirduits 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‘uhtil the structures 12 of
the first doating 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



i ncludes the step of applying a bonding |ayer to the. second |layer (7, 71,

72, 73), in Bﬁ%%(ﬁﬁ% a bondi ng 20 | ayer mgich conprises a seed | ayer for
a subsequent a Rion and/or an. adhesPVe | ayer. 37. A nethod for the

‘patterned coating of a substrate (1). having at |east one surface (2) which
is to be.coated, 25 in particular as clainmed in one of the preceding
claims, wherein the substrate (1) is coated with an evaporation-coating

‘gl ass through a mask. 38. The nmethod as clained in claim37, wherein the

mask is 30 s'é'?:%‘r‘lgihtco'a@tl%gcgnt Al N tﬂ%ptr}e%lerlstug%t(@esOfwﬁl@I sphstrate

- (1) which is to be coated. . The method as clainmed in claim 37 or 38,
wherein the §Q§R£#§¢|@ﬁh@@“@deﬁﬁ@t§GWT§@eﬁﬂﬂ(ﬂ?gﬁinﬁﬁtﬂiﬁuﬁﬂwiﬁs 12.
03SGL0103SCGP 43 40. The nmethod as clainmed in one of clainms 37 to 39,

wherein the mask i s adhesively bonded to the substrate. 5 41. A coated
‘substrate, iﬁnparspbgbgpewhi@me@antbe cuat-etttigsiimg thee sestdiot legysot & ned in

f . qi , | i h
one of the pgﬁgeghgg, ‘Eﬁ?g}?‘z@%, %ﬁd%t%e %%% b3 ,i'(js%:rt(l'?a)t, ag a

patterned coatin ) whi'ch conp

evapor at i on- abaWnngngFass 5@2 c@hduccavedthmb&ghatenasoﬂsanmemzkn claim41,
wherein the deposi ted a neg. tively

patt er ned flggsécoa & g géé §Tt @EfSOn&thhig ngVegs%eﬁﬁgt§lde (2), and
‘the negativeeycapttidanednf issprodatedigon3thdlsided) 2i ®fatheeasibspatidenlyl.y
renoved. 43. The?&ogted subst r at Ialgﬁd i_n claimd4l or 42, 20 wherein

the substrat®?(1 nefudés &f FgﬁgtPBHEl EcEPENiBLEF OIS dfgement, in

particul@r awhiohegratednfbectfobbCLERr ebhtaatl a0gERRRE FdheW ah lkeast one
optoelectronlc Ci rcui,t arrﬁggegﬁnt and/ or at | east one '
n

m cr o- el ect roMeEhafif ¢&l ©fo Fough-g4antanescoir e§Os GFs PRI 4s tQl &Pfed

in one of clpatBeddeosddondheagen vherrubsthaat Be(dikels lfernedat@ia, to
conponent (23, .25 i'ch includes at | east one electronic circuit
arrangenent , TT A PaF HPREE aFRanCPAE aGF 8t e8NS0 RERFEERREREE BRYCUI t

arrangement 2ae40f agéol 885t LONSrOBL oK EEY T 8Pk oﬁaﬁgahtcaér:aﬂges%%eea@/ or

at | east_one m cro-el ectronechani cal conponen
15 layers

The text which follows refers to Fig. 6, which, by way of
example, illustrates an embodiment of a substrate 1 whlch
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~7l to 73 comprise materials
with a vitreous structuret 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 wvia 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 miero—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.



03SCGLO0103SCP 44 45. The coated substrate as clained in one of clains 41 to

44, wherein e channel (40) is defined by the patterned coating
of the subst§g§%§ﬂ§&%§p The coated substrat&?as clained in one of clains 41

10 45, wherein at |east one cavity (21) is defined by the patterned
coating. 47. The coated substrate as clained in one of clains 41 to 10 46,
Wwherein at | east one cut-out (13) is defined by the patterned coating of
‘the substrate. 48, The coated substrate as clainmed in one of clains 41. to
47, wherein the patterned coating (7, 71, 72, 73) 15 includes at |east one
i nterconnect (19) and/or at |east one passive el ectronic conponent, in
particul ar aTegpacireogeasdtoshownedinstag -afd/ier Frvemdumedit Ry 48y Tife

coat ed subst c l”I”el”%,g i n.Qn f i t IR '
patterned co%?%ﬁgﬁ%l h(; , fj,’ }g) a|O(r%gl %&i‘%ﬁth%l%e_a%&gﬁégm%veguga% IE%% 94),
in particul arcatihgastfotrwe lestregnidesr( 89t oedeasricti care@pdoigs taidbrtso aaTe
anot her. .25 T t ubstrate _as ¢l al ned .in_one.of clai 41 to 49,
whi ch in?:l udgg grgmgflt% gﬁagg‘r %dgéglp ? er ned %Xatc Fﬁ%.mgfg hé;oél(%lﬁ—ec nstuabcsttsr ate
as cl ai med i nnonkeof agkasns idtetraohfiecuber elawithie ssuisl ratte oub)s. conpri ses
a materi al 3@ whi ch_i ncl gdes gl.ass and/or net %I and/ or ceram c .and/.or
plastic and/ OP* S ¥&hi cBRAGERr SOMROPEFEPCGPEr P8 PrOs &t sy Sy
arseni de. 52pailbernoatedfsuhst Layerasrclayare whiehe iglcleld @B vMtdouwdd 51,
wherein the substr.a&e has g,gatter ned coati ng gzl ~ 03SGEL0103SGP 45,

. material. In this respect, Fig. ows 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 1E and Figures 2A aﬁd 2B, a

15 -seéond'coating 71 was produced on the side 2 of the
substrate 1. To produce>a phase grating, these structures
advantageously éomprise a regular arrangement of trenches
40 which extend in a straight or cufved 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 thevlayer 7 are filled with a
tranéparent 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



71, 72, 73, 74) which conprises an evaporation-coating glass on each of two
i.n particul ar bstantially opposite sides (2, 4). 53. A device for
carrying outo?ﬁguﬂﬂ?%aa,and/or for produciné3the coated substrate as
«laimed in one of the preceding clains.
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& ()-Sy 10%38hg9gdintdNtiDUBL (3 -k A CRaMBb+ADIR ARG (3 - g¥tterned vitreous
10%=x& ()-910%%. ()-10H 10H 10H C&RI0%H & ()--!+&810% H H& ()--%
Al Z] <vV\5!fF1]8%)&%F( & ?ﬁ%@/&rﬁ“: Y1 C : $10904:9%¢&' () -y! .
:$10%0Q0& () -y410%8& () -!" 109%' () -g{aBvWh!y,
0, ! - 0, ! - 0, ! -fl 0, /R’ - 0, ! - 0, ! -
0% () YUK (e SHAQYEE 4051 's PRIE L3 SFIQUEE (1 L 1Q"RR0)
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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Z& ()-fu}”~SH= 10G 10Z 10Z 10Zy.$109%& ()-!&y.$10%=& ()-!y. $10988& () -,
109Z& ()-S& 109&Z& ()-:}\;SH= 10 5s' 10% & ()- s' 10% & ()-!s' 10%mh& () - Ly%d0%
L& ()-1fLYYO0% ()-ML0% h& ()-Tz[ 9SH= 10!y OMB10%h& ()-ff. 10%

Mlobaca (- @ HOBED) b a1ove () " To"R To 7 18h&T 00 Ry Ohe10%
& ()-fPmw }[9ikect contact with the surface 2 in order to be at the .

ég!lgf;;zggf&(l?fyﬁiéﬁhﬁa; Eagégg%eggﬁgﬁgg@ Gl 1ABRE  EL AMIORE (ke 42 |
109Z& () - Y1: BAQUEE PhrYen$209@880( bey/s108@&LE) thE. SLOME&ate 110%2& ()-! 6"

STV~ @ 105 AH 10 (k18 107K (halRYEY Wlibstrate does not 1ead

~ ' to an increased distance between the mask and the surface
2. A refinement of the method of this type is illustrated
in Fig.'lo. 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 coéting. The mask can then-be

détached 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 pattefned evaporation-coating glass layer is

15  obtained on the surface 2 of the substrate.

Of course, the substrate may dlso be coated on more than
~one side. Moreover, it is also pbssible for muitilayered
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 electrbn 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 invenfion, 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 thevglass.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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3, 31, 32 First coating

4 ’ Opposite, second surface of the

substrate

. 12 Negative structures in first coating 3

Uncovered region on surface 2

Diffusion barrier layer

5
6
7 _ Patterned layer
8
9

, 9A, 9B Positive structures of layer 7

94 ' Strip-like structures in second layer 7

71, 72, 73, 74| Individual layers of a multiple
patterned layer 7

91, 92, 93 Structures of the individual layers 71,
72, 73 '

11 Unsupported regions

13 f‘ Cut-out in layer 7

14 Contact surfaces
.15 Active layer

17 Through-contact

19 Interconnects

21 Cavity

23 Component

25 Further substrate

27 Connecting~la?er

29. Transparent filling

40 _ Trenches in layer 7

42 ' | Mask

44 Opening in 42

46 Adhesive bond




10%*14/ $10%*& ()-!/$10% *& ()-3"' $109&& ()-f! @"' $10% 2*2& ()-f!&3"' $10%=
& ()-f>> > ? E% | K $1098R3R& () - #1098 ()- ! | yF(10%: () -
| yF( 109668& (?% E JI& ()- 9109%Z& ()- 10%°6B] CsDD. EeEf EQEhEz[ PE: K' $1
107> 10Z> 10Z>6: ' 109%Z>& ()-106: ' 10%=8& ()- K $10%&Z& ()-!, K $10% : .
& ()-1, K $10% . & () - hEzEEEdFFFaBPE: K' $1 10Zy
1092& ()-y' 109Z& ()- G y&10%@a& () - zf &109%&Z& () - f
1092& () - zMLO%Z& () - FGGgHHFI | _@E: K $1 10@| " 109&Z& () -
f #FOA 0% F& (p1yh EFYA0%UZUE ()-y@ | " 109%Z& ()-109%&Z&' ()-fS
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| &F 1 $10988&' () -1 f/: $10%=& ()-f, 100&& ()-: K=KKKLMW} [ 9g\ =K' $!

ot & OLMIT(IRWkES O IRy coning a7 o SRR (P srio
& ()-S3"yl0%Z& Laving 20%Z&akk- bhe surface f2) which is to be coated,
T075F- 1098 {) -1 15PRRTOTENE Te1 JFRETOTeLer ()- ) SL09E ()-t QREBeTLU VWnxogh
—K'$\/NI10%Z&'() yF%#hﬂ%ﬂ&uéiné'&tBLéQQSS&né)ne@EtBQéQ%#ﬁ&ttbrnbd first
3(10% - & () - coating (3, 31, 32) on the at least one surface (2),
- depositing at least one second layer (7, 71, 72,
_ 73), which comprises an evaporation-coating glass, on
10 the surface (2) which has been provided with the first
coating (3, 31, 32), ' ,
- at least partialiy removing the first coating (3,

© 31, 32).

15 2. The method as claimed in claim 1, wherein the step of
producing a negatively patterned first coating (3, 31,
32) on the at least one surface (2) comprises the step
of uncovering regions (6) of thevat least one surface

.(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—coatingbglass,
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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the step of evaporation coating of a layer which
comprises an evaporation-coating glass comprises the

step of evaporation of evaporation-coating material,

10 o 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 léyer (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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() -1{/701wuGe: 16850 the step of depositing a second layer (7, 71,
72, 73) which comprises an evaporation-coating glass
5 comprises the step of depositing a layer (7, 71, 72,
73) which includes an at least binary materials

system.

13. The method as claimed in one of claims 1 to 12,
10 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.

15 14. The method as claimed ih 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

20 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 ,

25 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).combrises the step of

30 applying a photoresist f£ilm.

17. 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

35 patterned printing on of a first coating (3, 31, 32),
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first coating (3, 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 c¢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 as 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 c6ating.

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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2 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
20 step of partially uncoverinq the first coating (3, 31,
32) comprises the step of mechanical abrasion, in
particular by means of grinding and/or lapplng and/or

polishing.

25 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. )
30
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 surfacé

(2) and of depositing at least one second layer (7,
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material (29).

33. The method as claimed in one 6f 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 filiing 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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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 ouﬁ on each of the surfaces (2,

15 4) .

36. The meﬁhod as claimed in one of claims 1 to 35, which
includes the step of applyihg 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

substrate (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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40. The method as claimed in one of claims 37 to 39,
wherein the mask is adhesively bonded to the

substrate.

41. A coated substrate, in particular which can be coated
using the method as claimed in one of the preceding
claimg, and which on at least one side (2) has a
patterned coating (7, 71, 72, 73, 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
electrbnic circuit arrangement, in particular an
integrated electronic circuit arrangement and/or at

" least one optoelectronic circuit arfangement énd/or at
least one micro-electromechanical component.

25 | ,

44, The coated substrate as claimed in one of claims 41 to
43, wherein the substrateb(l) is joined to a component
(23, 25) which includes at least one electronic
, circuit arrangement, in partiéular an integrated

30 ' electronic circuit arrangement and/or at least one

optoelectronic circuit arrangement and/or athleast one

micro-electromechanical component.
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, whereln at east one channel (40) is defined by

the patterned coating of the substrate.

5 46. The coated substrate as claimed in one of claims 41 to
45, wherein at least one cavity (21) is defined by the

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 (l)<compriseS'a material
30 which includes glass and/or metél 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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