.4 OCT 2005 1 Met hod for producing patterned fayers on substrates-
Description 5 The invention relates to a method for produci ng patk 8CTie2008
l.ayers on substrates, in particular for producing patterned |ayers with a
vitreous structure of surfaces of substrates. 10 To manufacture in

parti-cul ar integrated sem conductor conponents, optoelged onents
or other sensor or enitter conponents, it nmay be nece%ﬂ%@ﬁ@ﬂﬂ““ﬂ@ﬂﬁtageous
to produce precisely patterned passivatijon |ayers. For mpl e, I't may be
necessary to introduce openings into an 15 encapsul ation at’'§6ffe positions
in order to allow electrical contacts to be nade with the packaged part.

.G ass is highly regarded and used for a w de range of a 1 mwm inter
ali-a on account of its excellent passivatiaon properties.ﬂmmmmﬂmm lity
“togas :nol ecules 20 fromair is, by way of exanple, |ower by orgdgss of :
"magni tude. than that of plastics, which are otherw se used for the
packagi ng and encapsul ation of,. for exanple, sem conductor. conponents,

and conseqyent |y '@ogﬁggegggiﬁﬂgtv BarBethiiequy sty Ut Wikhetmefiogs In - -

% 0
ects on the serv

particul ar "a gl ass, avor-ab _

the . conponents. Furthernore,. glasses also offer excellent protection
agai nst. water, water vapor and in particular also against aggressive
subst ancesPSSGERPEE9Rci ds. and bases. . 30 - 4 -OCT 2005 2 However, accurate

processing of glass |ayers presents problens. For exanple, it i s. known to

use phot opatternable : .
P [%he invention relates to a method for producing patterned

layers on substrates, in particular for producing patterned

'layers with a vitreous structure of surfaces of substrates.

10 ‘To manufacture in particular integrated semiconductor
components,.optbelectronic componenté or other_sensor_or
emitter components, it may be neaessary or advantageous to
produce preciseiy patterned'passivation layers. For =~

. éxample, it may be”necessary'ﬁo 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

' passivatibh'propert;es. 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 encapéulation of,_for example,
semiconductor_components, andfconsequéntly'a material with
a vitreous-atfuaturé,,spch as in pafticular a glass, may

25  have favorable effects on the service life of the
CdmpOnents. Furthermore, glasses also offer eXcellent
protection against water, Water.vapor,and in,particulara"
also against aggressive substances, such as acids and
bases. '- ' B

30 |



gl asses, . such as for exanple FOTURAN. However,'. glasses of this {ype s
extrenely expensive. Furthernore, it is 5 possible to wet-chemcally or
dry-chem cally etch gl asses. However, particularly' in the case of

gl asses, it is only possible to achieve low etching rates, and
consequently a method of this type is alsg slow and accordingly too
expensi ve-for mass 10 production. Mreover, the subsequent etching nmay al so
damage or ‘destroy 'the encapsul ated part. Accurate patterns can also be

produced ORog@k&sses akyuras®y pradidditg dfitglibsslagehsi guestaasi s very

sl ow and too expensive for mass production. Furthernorge, there are, various
. known mechBRPRAPTS15 Fore SHAEIIRL Sor dledse SNPHR enefal PYCFRBEECAE ABE Snake

it possiblgigsaehi exgchhe s evel fandaeurEsyUNhly ChusRavhe, aghheued witth .

ot her . net hods. Therefore, the invention is based on the object of 20

provi di ng toisekdpe paet extiregedly EFRMEYs svhi EhrrheTneEe, glhsisSor a.
material w Lt EBOHS SLRURS RS 10hiEh AN Dferif@hlipdooth guhekby and
i n'exp'e%s-i Y)%%%s%é én%ée?’?ﬁe‘%@ggﬁ%ﬁg% soi(i?'p sszl'qg?né to p o((ajuce %reci sely -
posi ti onedHowaveuct peesiculaylWi gl y surprisingly, this object is achieved

by a netho a C substrat e . as,’ i . Lnde dent
ol QT SR80S TSRt 51 SemOrRY S frat] AP EEH
corresponddtchsudctates, 88dThensethedtdorer digtthad ehethhyefypeonigor the

patterned _coatj of substr Vi | east . 0 e whichis to
be coated ?los? hslgg"énﬁnéo?r%%fb’gégﬁgﬂg Ep%p%&&e%;l&oed%?ﬁgﬁé | east one
negatiovel yomaduet iren. f MoseoBbrcoahengubseherdat dedsingmagsusce, -4 OCT

12005 3 - deposid 109 8e58E8p0:h2YEheall il des AR S bacterns
- can also be produced on glasses by laser machining, but |
‘this teChniQue too 1is very-slow'and too expensive'for mass
production. Furthermore, there are various kﬁown mechanical
15 treatment précessés, but generally_theée do not make it
possible ‘to aéhieve the level of accuracy which can be

achieved with other methods.

Theiefore,'the invention is based on the object of
20 providing for exact patterning of coatings which include
. glass br_a matefial with a vitreous structure which can be
carried out ‘quickly and inexpensively yet nevertheless |

makes it possiblé to'produce precisely positioned,

structures.
25 _ | |
' Highly surprisingly,-this object is achieved by a method
and a,coated.éUbstrate as described in the independeht
claims; Advantageous refinements form the éubjeét matﬁer,of
. ﬁhe corresponding subclaims. ) - '
30

The method aécording to the.invention for the patterned

o coating of substrateé having at least one surface which is
to be coated to this end éqmprises the steps of:
- producihg at ieast one negatively'pattérhed first

35 coating on the at least one surface,



with a vitreous structure, on the surface which has been .provided4mmﬁhmm5
the first coating, - at least partially renmoving the first coating.. e
met hod is therefore based on applying a negative of the structures which
are to be produced in the formof a pattgrned.. first coating.' Then, the
positive layers are. .produced. in the. Second |layer by deposition of the
second 10 | ayer,-which includes a material with a vitreous structure, on

t hat surface of the substrate which has been coated with the first,
patterned lrayer depgsiting & fifrerlelayer epvhiab. incipdes @oatatt@m%l at

| east par tialdy of SINALS QAN L POS LA VERS! SUEEUEES LU Bha N, ar €

formed by the second 15 |ayer. In the context of the nethoda§EScr|bed t he
terms posbEovddasd widdattihee Sirsictepasigeneral |y denote structures whi ch

are at | east pa%t'ﬁ%%%tc g&kqgﬁﬁéaé¥ éés grgﬁgefirég 883 ?H t her. They

al'so nean in partlcular one secon coa ‘may have bot h
rai sedsand 20 recessed structures. The second | ayer, mhlch |ncludes a

naterlal treous r ure, par |cularl referab conpr, s a
Dhacs 2 itk Relhb® Sl shieratiass nh8ld | Gl BhaY PR 81 B2k es SRR 50
V|treous SEEWQEHUE @ @hKROWA ric0” tlaﬁ\l':% Afbdesdd efel yhgopdrhabEi ar- action.. In
this: context a naterlal, wWith a vitreous strfucture i s understood as

meani ng a PAEFEFPEE.- %FFﬁoﬁPa§1§ﬁbrFh%ﬂuy?hﬁwﬂﬁstﬁlYﬁel%YEﬁﬁnF§eand/or'

subst ancespwbiichegonat thut eetclajna et Ay Wddbs t ¥Mbh r€PUShe 38esbhdCt Ur e
~and at _the_same tIHES 6HC3 ong-range. order of the substances and/or.

el emet?s. EB¥Par el éo&sma erdals pHiditam i G FyeRe r BEFYSEHFRI ne;

pol ycryst abhi BRa®r sugbusbabli Becl aystradte WAkl shabi sbear eoapeki fdthy
means of the nethod according to the invention are distinguished, 35-irnter

alia on act®dfintl®ftthBahRBFPREud ayeruclics By theSUPIRIuSHp5SteR, the
substanti aflf@@ea@stpﬁggtel Acboundar bas« iEhe CoUmRsidd, Ons&fthat

.positive structures remain, which are formed by the second

15 layer. In the context of the method_descrlbed, the terms
positiveﬂand negative structures generally denote |
structures which are at least.partially ccmplementary with
respect to one another. They also mean in particular that
‘the at least one second coatlng may have both raised and

20 recessed structures .The second layer, whlch 1ncludes a
materlal with a v1treous structure, partlcularly preferably.
comprlses 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_shorterange order of the elements-and/cr'
| ‘substances which_constitute_this.material-with a vitreous
30 structure-and at the'same time with a long-range order of
. the substances and/or- elements 'Compared to non- vitreous,”
i.e..substantlally mlcrocrystalllne, polycrystalllne or
crystalllne layers, the layers which .are applled by means
of the methoa according to the invention are dlstlngulshed,

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



the | ayer which includes a material .with a vitreous structure may
advant ageously be selected in such away that it is matched to the ﬁmﬁam'mms
of the surface of the 5 substrate. Wth regard to the barrier properties
of evaporation-coating glass for the encapsul ation of conponents and

ot her substrates, reference is also made tg 10 the applications DE 2.02 05
830..1, filed. DE 102 22 964. 3, filed DE fo2 22 6009. 1, filed .DE 102 22
958.9, filed 15 DE 102 52 787.3, filed DE 103 01 559.0, filed on on on on
on on 04. 15uB802nti@3. 3Bs20Q2; ofﬂ@ﬁaidﬂhﬁhndﬁr£§s209Be cétpd3i2@02; of

01. 16.2003;. in_the na f th ane Ap | i cant content of disclosure of
which is hE?%b}agﬁﬁrg e it g ﬁﬂFr*%ﬁGW% YHEHfPHSr egard to the

barrier prepeattaseohay aawame@telo@@,—l@oad rhgalgéasadlﬁyemchnaawyemats .
have shown . that at evaporation-coatin i% %}Ia er _thick esges in the
range from® RFtB2Eghad Rel i FesR iAtleLloft ?ﬁ%ﬁ?Z@ B7? nbar 1 s-1

or less th@@b;Qr§tgbar 1 s-1 are reliably-

With regard to. the"barrier properties of
evaporatlon coating glass for the encapsulatlon of
components and ofher substrates, reference is also made to
lb the applications | '
DE 202 05 830.1, filed on 04.15.2002,
DE 102 22 964.3, filed on'05l23j2002;
"DE 102 22 609.1 filed on 05.23.2902;
.DE 102 22 958.9, filed on 05'23-'2.002;
3, filed on 11.13.2002;
0, flled on 01.16.2003;

15 = DE 102 52 787.
' DE 103 01 559.
in the name of the same Applicant, the content of

dlsclosure of Wthh is hereby expressly 1ncorporated by
' reference
20 . |
With regard to the barrler propertles of
5_evaporatlon coating glass layers, measurements have shown
gthat at evaporation-coating glass layer thlcknesseslln the
range from 8 pm 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 w1th a layer thlckness of 8 um and 18
pm,. the measurements,eVen gave.hellum 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.



achieved. For layers with a |ayer thickness of 8 mand 18 m the
measur enents even gave helium | eak rates of between 0 and 2x10-94r&&dr 2005 .
s-1, and these upper linmt values are. already substantially influenced by
t he neasurenent 30 inaccuracy of-the tests carried out. The substrate used
for the nethod may be either a conponent pmtself or a substrate which is
subsequently joined to a - conponent, for éxanmple. - 4 OCT 2005 . 5 The step
of producing a negatively patterned first coating on the surface of the
substrate may particularly advantageously conprise the step of uncovering.
~regions of 5 the at | east one surface mhicq_is to be_qgaéed. In-this way;
the secondTP8y&FePwRifc PEATIUdSs 3 ARaT L iR T TRE Y r BOEEE sEPALLHPe; .
during depgsi £hanse@FRSel RO the @elbstGAHAGaMdd -t haklsHrface of the
conponent which is to be coated, and an intimate, direct join is created
bet ween t hadvaptagepyed YasemPrd seafde. Sten £ hrate ¥ 829 oFed HefePhod to
- be cargi ede gut o phii Lgskhepn oS Wbstrbake il chstid lePald Hatde, vef egnagsendl y, .
t he substrate %elng a wafer-or part of a wafer. Carrying out 15 the nethod
whi | e t he “apst Faeesiesondi Laygant wofl chhd ngdfugies @sJeafigyial |Wwhish cdat ed
substrates ' e e ritycul ] cosf_ 4N
particuIafYP%ﬁ%Qh%E%ﬁggcggg%Kd?%gqgg gﬁ@%%ﬁh%#}g%ﬁ%%%ﬁé?%rﬁ%?%%§ al so be
used to pacdaigactowpbhehhstwhilkéathepfatbescorpgraEntedvitiocc?Ol s Heo Wt er

assemdly, Ol (By DeoRaLL 9ffnapaf ehaleve! 5 RACKANGL, AIPGRAN Ly I DL S

case, conponents’ may beé.” “préesen asdr es “of “the “Sulistra e, or of the wafer.
-1t 1 sL0 al ssuphsse bhedf ohealgubstrate to be conmbined with a.wafer with dies
as part of the wafer assenbly. 25 Various-nethods are suitable for the

- deposition of the second |ayer which includes a material with .a vitreous
' ' It is preferable for the method to be carried out while the

substrate is still part of the wafer assembly, the
substratelbeing:a wafer or psrt of a wafer. Carrying out
15 the method whilé'the substfaté is stili_part.of the wafer
| assemblyjallows coated substrates of'this_type to be
prodﬁced-at pafticularly low cost. In particulsr, the
method according to the invention can in this'way also be
used to package components while théy are still joined to
20 the wafer'assembly, or may be part of a ”wafer—levei
| packaging™ proCedurs. In this case, components may be
present as dies of theisubstrats, Qf of the wafer. It is '
also possible fsr.a substrate to be combined with a.wafér

‘with dies .as part of the wafer assembly.

. 25 -
| VariQus-méthods are suitéblé for the deposition of Ehé, _ ,
second layer which includes a material with:a-vitreous
‘structure. According to a preferrsd-réfinément'of the
meﬁhod, the'step of depésiting a sécond.layer which )
30 includés a material with a vitreous structure compriSes thé'

step.of'depositing a layerhby evaporation coating.

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

35 advantages of electron beam evaporation is that the power



structure.

depositing a second. layer which 30 includes a material with a vit
structure conprises the step of depositing a |ayer by evaporation coating.
In this context, it is recommended in particular to evaporate material
by. el ectron beam evaporati on. Cne of the %5 advant ages of el ectron beam

evaporation is that the power

According to a preferred.refinenment of the nethod, thg s@ﬁp of

“4 OCT 2005 6 transnmitted by the el ectron

beam can be concentrated on a relatively snall area by focusing the beam

As a resul trahtmitsepodyi lhe ted dotoain 3beraemo¢1a1tnllge t:errpenan:altesl om the

target of

t he_evaporat or,. .so_t ha h flow rate ed .
rel atively ?ﬁﬁFbB%ng smdils 2E % ggﬁgﬁﬁqﬁaék ob?% uce§ ?h Ehgxﬁa
by -absor pt i®npeésibeemeb lba:d.llatyi (rleach)l'wgrcftémesmbareat eni shéexposed.
The step of ‘evaporation coatlnggof a Ia r m@%cﬁéigfludes a_ 10 _- gpter

S with a vityR6IEC sPFuEhEr EVARPT

&Vanﬁﬁb REnprFEE FRE §Fep

-evaporait i o510 e @¥aPRLahi eR1geakkNy TBkepoder i THi #hed thehaamkeetme

deposi t ed
a single
source nm

bet ween a'
may .al so

IS advantageous or ex

vary itn. a-
mat eri al
“the tenpe

on the surface forns a-material with a V|treo s structure,

@eredyeepathet RRETIRE Aaest by %%S%B%Weﬂ fFBRFRaL15 si

oad

ial.
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from
ngl e

kﬁédiétpaﬁswl gnt enachlbexerachiagh rieprodusidal ity of the' layers..

“Fluctuations in the [ayer stoichionetry caused by power fl uctuations
plurality of sources can be avoided in this way. 20 The.|ayer

b&éﬂe&@ ted érfggﬁ&tmﬁs{:o WO SOULEC whlcqﬂﬁif@pom&waes This
I N

er o ena

| ayer conposition to

e tresctd orwpeln pandi tukapst struetamef e adwamﬁ%smtylehélso _

RIS tégs??éugée S %Oévgééggtgohh%f%g %?éfé%ﬁéﬁLé@Q€anr el

rat coerrticilen can be varited in a ectl on perpendicu

se
ar to

the surf amteﬁrmalu awhbohi whenhit chapobeenodegiositeed ayrertleanseffaear se

al so be a

15
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source. The fact that the material is deposited from a
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 Ewo gburces

by co-evaporation. This is advantageous[ for example, in

- order to enable the layer composition to vary in.a

25

direction perpendicular to the surface. In this way, the

material properties, such as for example the refractive

index or else the temperature coefficient, can be varied in

a dlrectlon perpendlcular to the surface A variation in

the compos1tlon of the layer can of course also be achleved

-w1th other deposition methods, ‘even with a 51ngle

;evaporatlon coating source, for example by varylng the.'

30

heating power. The step of dep051t1ng a second layer whlch'

includes a materlal with a vitreous structure may therefore

in general advantageously 1nclude the step-of varying the
composition of the material being deposited during

deposition or the step of depositing a layer with a



evapor ati on-coating source,' for exanple by -varying the 30 heattaf power .
The step of depositing a second |ayer which includes a materi al t0§Ta2005
vitreous structure may therefore in general advantageously include the
step of varying the conposition of the material being deposited during
deposition or the step of depositing a layér with a -40CT2005 7 conposition
which varies in a direction perpendicular to the surface.. The-depositian
of a layer by evaporation coating may advantageously al so include the step

of plasma -idéiﬂgﬁﬁl&rl@ﬂ WO A+ s CDRtA NgiréBeibAi pegpsadiatla@ncobeami s
addi ti onal | irected onto the substrate which is to be coated. The ion

beam may béNGemIHEEE by means of a pl asma source, for exanple hy

‘ioni zation of a suitable gas. The 10 .plasma additionally densifies the
layer and renoves |1 oosely attached particles fromthe substrate. surface.
Thi's | eads The - g&prisddiian pfdeawsleysrefré(:te‘famr@l@p@m@@@ltnageméy In addition

to eanOraEH%ng%gte'or&%l a1lsy al ayer %1{% oF %P&Qﬁé ﬂSﬁhQHﬁaheeBe

expedi ently. use co tlng with a reous structure. By way
of. exanpl eeveperastiep chadepgsi timdghis Icaafeer VI hlcanvbeareous structure nmay

Cormr'setga &%Bngalggas&%@t%% Yy laye % AEQHS  StLychure. By

sputtering. | inter uce ayers
Vi treous stoatédreTWhlabnc@@nmusaynk&e@eneraMEdﬂbynmgamsImfaa plghma
tenperatures and are her ef.or e naqt SU|tabIed§9r eva atlon thernDre
the step of°d&posi FPﬁgeﬁaF“R}S’r Wi 7 AR TR 5 Bt %%1? "reg%%y
advarnt@geoplsagmaoanauseohhe1§rt dpnefi flféepcmet iy er |a')dél’rdm¢\l“e§ 1/¢cbs§ebgas

of - che cal_ v ition (CVD). anpl e,

siructure Ly, teany oL £hed cal vaper, Seposllon (O oY ey, of sxaml
have a vapes pagsﬁuﬁ@aMychehset,oaelf@&torfree aép&ﬁﬂeng men:ts vm| ch is too
,hlgh for evaporation. Slnce in. .
In“addltlon to evaporat;on eoating) it islalso possible for
15 other methods to be expediently used.for coating with a
':layer with a vitreous structure. By way of example, the
step of depositing a layer with a vitreous structure may
comprise the step of sputtering'on a layer with a vitreous
structure. By sputtering it is possible, inter alia, to |
20 | produce layers with a vitreous structure which comprise -
materials which oniy melt at high temperatures and are

. therefore not suitable for evaporation.

Furthermore; the step of depoSiting a . layer with a vitreous:
25  structure may advantageously comprise the step of |
depositing a layer w*th a v1treous structure by means of'
'chemlcal vapor depOSltlon (CVD) . By way of example, it is .
-in thls way also pOSSlble to deposit materlals whlch
. "otherw1se have a vapor pressure Wthh 1s too low or a
.30 meltlng point . which is too ‘high for evaporatlon Slnce in
- CVD, ‘in partlcular plasma-induced chemlcal vapor depos1tlon
(PICVD),.the_synthes;s of;the depos1ted material only takes
place on thetsurface, it is in this Qayipossible, for
example, to produce layers Which'can'oniy be

35 evaporationécoated or sputtered on with difficulty. By way



CVD, in particular plasma-induced chemcal vapor deposition (PICVD), the
synthesis of the deposited material only takes place on the surff 2 ﬂg%ls
i.n this way possible, for exanmple, to produce |ayers which can on @ Be
evapor ati on-coated or sputtered on with difficulty. By way - 4 OCT 2005 of
exanpl e, these may be substances which have8nolecules with a high

mol ecul ar wei ght whi ch woul d be destroyed during. evaporation or sputtering
froma target. A particular benefit of the nmethod according to the
inventi on P§ ekatmpiliee &helsecatdyrpeofsubdtzamecesni wvhiah. hiateeowd estuliest ure by

deposi tion is,ags | ted.,wt neraII ry, | ow Ln t he substrate,
for exanpleiﬁco%pgg %ﬁ%ﬁ%%% WS éBbsﬂF?b%hoYoﬁTﬁ é@rgsﬁgfﬁyfdfype 10
This is trdermhgdepapbtaaﬁohycevapmtﬁeﬁungo@immgaaﬁdrgétdep05|t|on by

sputtering. The heating can be kept at-a low level with CVD as well, for -
exanmpl e in the case of pul sed. pl asma excitation.: or. PI'CVD. Consequently,

the t esmeratpa@tlcsu.aesseseaﬁttebfdemslrrtétqrbaraec@&wlﬁgl Yol ewe Therefore.
in 15 this, way exanpl e; ‘i.t. al so becones_ possible-to. join .

| ayers mnthP%?%?%?%ob§ EF?ECFGFeaBPﬁé@ﬁF}QQ)O%u%sliﬁﬁéswhhhcﬁ have a

coef fici eniofedhir SBLLEKARBSHYNde 'ﬂyldﬁsﬂ@”é@é&éié%@@twigﬁn that of the
| ayer. 20 Layers with a vitreous s?ructure onprise an at | east.

blnary|ﬂﬂ3§¢%ﬁ%@%WSY%ﬁYa#@WpéﬁﬁFéGBapﬁyt§mt%ﬂﬂ&##%ﬁe pEeduexapaleof the
‘patt er ned t o n f,t \ g al l'y
S(.ﬁcg?alf@d of o t PRe tﬁé@@ ngosﬂtﬁlﬁ %fp lh:lgseit BPE & Es ﬁggé

di sti ngui parti-cul arl OW per.nmea Ity rates, sincet unl i ke
25. dfart zT?gu%@sestrmeroéx@qmelthamebycerv@@lo,rampn errnbyg tandf ofm’

PO b SIS 8 LSaotoPLAGLY TR SHASNLETR, ol e VBB
and one orlewsle WiéﬂalcmldfesweBD, I\/boeoesrampllnz am adhearRageomfé p:tmhéegur at| on -
of the ne%h%%ma excitation or PICVD. Consequently, the temperature
| stresses after deposition are_also only low. Therefore, in
15 this way,'by'way of example, it also becomes possible to
join layers mith a vitreous structure directly to
substrates which have a coefficient.of thermal éxpansion’

twhich is yery different than that of the layer.

20 - Layers with a vitreous structure which compriSe an at least -
binary materials system are particularly sultable for -
productlon of the patterned coating of the component
Layers of this type are generally distingulshed 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 thls type may, for example, be composed of at least two
metal oxides or sillcon diox1de and one or more metal

. oxides. B .

30 |

Moreover in-an advantageous configuration of the'method
 the depos1tion of the layer with a vitreous structure may
also comprise the step of co- dep051tion of an organic
l material.. The co-deposition, for_example the s1multaneous.

35 deposition of the organic material together with the layer



the deposition of the layer with a vitreous structure. may al so _cgn&rf §e
the step of co-deposition of an organic material.. The co-depositi §05
exanpl e the simultaneous: 35 deposition of the organic material together
with the layer 4 OCT 2005 9 materi al WhICh forns a |ayer with a vitreous
structure. may for exarrpl e be effected by co-evaporation or deposition
fromthe residual gas' atnosphere. In this case, the' nolecules of the
organic material are incorporated in the 5 layer with a vitreous structure.
The or gani matrarénilalwhieh avensa apdsiytdw eviitif laencerems het tayeurpropgrti es

. numer gus wa np whi c may be mentioned in this res ect are a
hlgher f|e§?5|FF¥VP&F gﬁ %%;ﬁﬁtﬁgq SMAPORR: IR Hahi LR OF bh t he
mat chi ng ofrept tEal re@ddmaqh@elscaﬂtm&pmér@rtireSGhiténebag@; oslesent of . the.

l.ayer bondi ng for exanple as a result of the | ayer bei nwposﬂed as .a °
gradi ent 1B9EPCHEER SLchERgOTEIRTLRe "BrGHiRd &R MCORRRFE FRet he

 packags ng ﬂ@péftwlandat hecharek strecesidaiCiie Afhidihe. ma«mﬂ@n%@;g of the-
chemical- 15r properties of the layer, in particular by-the addition of

hydr ophob.%amt@rP@ﬁétéwegépﬁéveﬁ&@epma@e Heyest aFsepriRfucihg a
- negativel ynméf@use‘gaggrSi:xsag&eegwh%yl y@@mdﬁé@rﬂ}f'aﬁé he step of

resi st-coating, in articular resi st-coating by neans of
.spi n- coaulﬁﬁkﬁm¢o&rsp&a?hggeﬁnféﬁﬁﬁbnlltwoailﬁ@e'ﬂﬁ%ﬁ? wWiddhrieprec 25

produce. ROl 6aLL edoghect LAdengRLhian o Bk a%%nééha‘%ﬁséép' e,

inter alia, to coatings WI onogenous reover,
par t ildul arprpfa:ee:etrms ttlhere&psovemantngfrraheallagemebonding, for

example as a result of the layer being depOSited as a .
gradient layer with a change in the organic content the
change in the packaging denSity and the layer '
.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 reéistwcoating'by means of spin-coating
and/or spraying on and/or electrodepositiOn of & 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 coatings
'may likewise also'comprise.the_step of applying a |
;photoreSist £ilm, in particular for subsequentiphoto—
30 'patterning of the film on the component. By way of-examplej
' the application of the film does not require long drying
times, and consequently rapid further proceSSing is .

possible.




out in a plurality of steps. The step of producing a negativel y_Qaaé-'erz&gd
first coating may |ikew se al so conprise the step of applying a

photoresist film in particular for subsequent photo 30 patterning of the
filmon the conponent. By way of exanple., the application of the film
does not require long drying times, and ctfisequently rapid further.
processing is possible. 4 OCT 2005 10 The nethod according to the
invention may particularly advantageously also be refined by the step of
pr oduci ng - ghenggahbdeky ceaidieignas filstinwatt honcaapr parndcubearstep of
patterned printing-on Qf a _ first coatin Printing. _techni gues .can be -used
at particugﬁVﬁ9tPgﬁpH§ ¥ G ,Fé%&n%ﬁmp%aﬂﬁetgﬁﬁ? 'tﬁr§g§8&&9I§Vel of
accuracy tﬁe%&@@*}é@y Batlleeldd 64 FRASIEdatcnay | d8mpBYsingythk exappbg the

coating can.be produced by neans of screen printing or i1nk jet ‘printing.
O course, PPEFATNAG PE&RFILGFeSTOPT i £ 1TAfe QUF119- aPS6Mbér gonbi ned with
other gret hod hniTﬁge_fs' Esh £Qalisde MRY S NRITDE e, &l 80 Sespatbabiadaly
embossi ng. The ernbossi.ng .of structdres, |ike patterned resist-coating,
const it ut est atheraging hame nediéng @eofetlimstebfobhaterhin@dy ERePEOdHFRg. 15

The step. o QEPQHE&?QT@::EEQQU Lele PRl grnedhf i96le£0R109 £ HBYcBLESng
conprise the step o i thographi c patterning of the first
coat i ng. - L¢amhope aphedupadt bynimegniss ofs et riaen muigtoird ey sinkojebxanpl e in

sem conduct.or ication.' This.pat g P%gn¥% 1Sy | j despread use
and is 20%% %&éﬁ%#é §£|?Oﬁéﬁérobgégﬁéhgrgghsedu n -3¥§i%§l%25%¢§ %gﬁ _
~accurldcy caredeachhmviedefiowitheosheuc mertéwdsonfiedf it theatsang nape, -
~with a hi t.hr oughput .. This nethod_may al so_.be conbined., inter alia, w.th
screen pr%ﬂfﬁ .rﬁbfkrﬁésaa-? PFF8F§n6§s§Vbﬁ@ﬁ%ﬁs%%ﬁaﬂﬁv%|%ﬂ%%%%%%g -
structure&ﬁ:ﬂﬂﬁu¢ﬁu£E9folikaaﬁatEekhedcaa@dwm&dﬁaﬁﬂng;anmﬁmﬁﬁﬁtga a’

vaf er, ' t O,ra%eicpaagr'ffr{]r?gxé)gngﬂrgt rlngghgg gfp%% _r'eer%isr}g %rfge fcora‘é {]r?gf I he

15 The step of producing.a negatively patterned'first coating

| . may also-comprisefthe step of lithogféphic-patterning of
the first cOating.-Lithographic pattérning'is used in '

- Alumerous ways, for example in'semiCOnductor fabrication.
This patterning technigue is in'wiaespréad use and is .

20 therefore well developed, and conseguently high levels of
accuracy can be achieﬁed for the structures combined, at '_
the same timeﬁ'with'a_ﬁigh throﬁghput. This method may also
bejcémbinéd,:inter.alia, with scréen[printing. Iﬁ this way,
1t is possiblé fof.relati&ély coérse structures, such-as T

25 .'for'example'the ddntours of:the compbnenté on a wafer, to

'bé'pétterned'byfprinting on a photoresist and fqr.thegfiné
structufe.thén”to'bé.produced'by iithography..This' -
urefinément,of the ﬁethod accérding to the invention
;combiﬁéé aannEages of lithography-withfthoSe of'glass"
30 patterning. | R ' ' '

'_Moreovér[ 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 perpendiculér to the surface can be



structure then to be produced by lithography.. This refinement.of the

nmet hod according to the invention conbines advantages of 1ithography

those of glass 30 patterning. . Moreover, the |lithographic patterning ma

al so -conprise-the .step of Iithographic grey scale patterning. In the

first coating, structures with side walls dhich are inclined 35 relative to

~the perpendicular to the surface can be - 4 OCT 2005 11 produced by neans

of grey scale patterning. Accordingly, the second |ayer. then has

st ruct ur espwotihcede yangiarg siflejrepeddsle Spantgenengl RAerordingly,

phot opatte bIe naterlals uch .as. i rticul ar_photoresist, can.be used"

Por the 1 FBR SecPRd dais (iR il ' rmbRrokss P rB ahetERbdineliat
p05|t|onedasuguctures can be produced by.exposure and devel opnent of the -

._Iayer 10 Depending on.the material of the coating, various nethods - are

al so suitable for the at |least. partial renoval.of the ‘first-coating. By-

way Ofsexaﬁﬁ|§enEQQICQ%Eh@Q E%bdﬁpé%ﬁ%%ﬂaﬁie'ﬁh@b§9a1§b|§u§H|Xgnﬁn 15 It!

is also possible for the renmdval, "of the first coating to take pilace by
wet - chem CBAT BhGLAATPROERERSEAIC ms@is be risehriokuthe Byrehe first _coating

bei ng bUVUﬁaEQe?HeBXESEE&B %H%%@avef éEHE”%%ItéEBEragff%e”‘ca

reacti.on, such as 20 hlng bur i ng of e materi f the first
coating, p%eytbenadvahragé@msS|@a@r@ernﬂmdudﬂﬁchmu¢xmp$@roean@||nlnated

even in reﬁ@&éygéMehEaggeeﬁgb%gx gions on the surface of the conponeént ,
. ne

for exanple 1.n trenches or - I's which can be produced using the nethod
accorlding 25 to the invention'. . To produce the positively patterned

second “m%ééghdiﬁg on the materlal of the coating, various methods
are also sultable for the at least partial removal of the
first coatlng._By way of example, the coating may be
dissolved in a suitable solvent. '
15 -
It is also poss1ble for the removal of the flrst coatlng to
take place by wet- chemlcal and/or dry chemlcal means, in
__partlcular by the flrst coatlng being burnt in an ox1d121ng .
| plasma.,In general terms, a chemlcal reactlon, such as
20 .. .etching or burni.ng' of the: materlal of the first coating, -
‘may be advantageous in order for the coatlng to be
eliminated even in relatively 1naccess1ble regions -on the
'surface of the component for example in trenches or
' channels which can be produced uSLng the method.accordlng

25 to thée invention.

To produce the p051t1vely patterned second coatlng, the
step of at least partlally remov1ng ‘the first coating may
_ advantageously comprlse the step of llftlng of f reglons of
30 the at least one second layer. In this case, the reglons of
- the second layer:whichfcoverithe.flrst coat;ng are lifted

off and thus removed during removal of the first coating.



step of at least partially renoving.the first coating may advantag Esbdﬁ
conprise the step of lifting off regions of 30 the at |east one secon
Layer. In this case, the regions of the second Iayer whi ch cover the first
coating are lifted off and thus renoved during renoval of the first.
coating. -4 OCT 2005 12 This variant of thg2method is-expedient in
particular if .the second | ayer does not conpletely cover the first
coating., A preferred vari ant of the nethod, which can be used even if the
first coatThgslsac@apketélyk&ow&mhbdnterexpmmnadt Laypartprotigesf as an

addltlonal t hod ste t he east arti.al, uncoveri of..the first :
coat i ng, g?hﬁFcPﬁgsRFVF§ia%e§y 4%?%?ﬁﬁﬁ¥ %%Yﬁﬁt?g§IF§ Egvered by the |
second 10 t@aern This.allows external attack on-the first coating: To S

create.access for the subsequent renoval of the first coating, it.
advant ageous if the step of at |east partial, uncovering of-the first

coating CoNPpisesribe $heRagk &% . EE@”%HéHdHthK&@@aéQH Barfi3eg. elBnt hi s
case, the coated surface of the cohponent is planarized until the |ayer

‘with a viifecoas 5iratt GPEtHAS BEeROFPIAFED YatCa¥Rre¢dchy i bhe 8ECORAi ch |
structuresy e%hep£56§&espa&%eéHeQdaQ%Eb%glaW%tH&Ef%é%b ZQthétpﬁéhbe

abrasi on of "t he yer witha vitreous structure he at [east" parti al
uncovenrnpiﬁtxﬁb ﬁﬁ@@YGEQGGIﬁé rag fexﬁedmmﬂﬂ%ngma%ﬁf@@@@dthysn§Eﬁéﬁlca

abr asi on, épé%”fé &aioﬁéeﬂbﬁg§m82 géiﬁgg%%v%ﬂ%kPrgLﬁﬁ&éstep éor 25

polrshlng met hod additiona O conpris

af t ertr eatymyer of Thhe @bl.:ow vekyepnealerhtdcsecond Henyfirst Tdeating.
,aftertreatment may, for exanple, be used to round edges 30 of the

- structures. Suitable aftertreatnent steps in this context are in partlcular
wet - chenmi @ etz abkgeshefibrathe subsequent removal of the first .

coating, it is advantageous if the step of at least partlal
_ uncovering of the first coatlng comprlses the step of
15 planarizing the coated surface. In this case, the- coated
-surface-of the component 1s planarized until the layer with
a vitreous structure has been removed at the locations at
which structures of the first, patterned coating are
located. o '
20 _
. The ﬁartiai aorasion.of the layer with a vitreous structure
or the at least partlal uncovering of the first coatlng may._
-'expedlently be effected by mechanlcal abrasion, in '
partlcular by means of grlndlng and/or lapplng and/or |

.25 pollshlng

The method may addltlonally also comprlse the step of

_aftertreatment of the posmtlvely patterned second layer

The aftertreatment may, for example, be used to: round edges
30 of the structures. Suitable aftertreatment steps ‘in this

context are in particular wet -chemical and/or dry-chemical

"and/or thermal reflow. The structures may also be

.aftertreated by doping, in order, for example, to alter

optlcal or electrical propertles of the structures



and/or thermal reflow. The structures may al so be .aftertreated by doping,
in order, for exanple, to alter optical or electrlcal propertlesgobc @@
structures.. -4 OCT 2005 13 In the nethod according to the invention, t é
st eps of prodUC|ng a negatively. patterned first coating . on the at | east
one surface and of depositing at |east oA8 further layer with a vitreous
structure on the surface provided. with the first coating may. particularly
advant ageously also be-carried out repeatedly. In .this way, it is

possible,.. inter alia to apply mul tilayered patterned Iayers wth a
‘vitreous structure. step of, ving the first coatin - in this
case take'% Eé |WeEQ8 BRSOTEG @? %Q%Eﬁtl%%rtgé? %E§B§e? ng of the

first coatpf*@dubt@ﬂgverneglattwelyalpscmeqﬁfed)uelf@t &ba6iBgepn nehet athe
carried out each tine rather_ only after the Jast layer with a

Vi treous stP@SEUPREhESTERER ABGI OEd SSERSIR AL 19RSEi P3¢ EVRENRE 15 nmay
| n each capsyalsg:be #5694 28 ces Whstiale d Un %é%ﬂye@t%reeﬁawg Thi s

“nmekes it possi or layers wth a vitreous structure w unsupported
regi ons,. sWicth at'shef 6trsteszaﬁpllegbmaa’g@§r6rlquﬂier:=,ly taﬂ%ntpamebme $he

substrat e 1,20, The; basg, pay. | plseLhibe gaedidia cuer A COMMONEd o1 d this
. case, the net od may adva tageousl'y "al so conpri'se th 10|n|ng
the subst rigtteet cakid urtheapplifstmuate Layrrear tgac,tme;rnead sleantsreenﬁtdmttl@ra

component AL éns 91]58@%%&”9%%88?8%%“% d acc:orldrst Coatjhng

m cro- el ect ronechant ca one ng to
i nvedi on mEan e tisksl ¢@sdetahe péaphasa geath mpsndremattHeast hnzest

. opti cal ne and/ or . e annel .and/ at | east, one
vavegui de BTN e T R of apbe CREF R 2TR B Hn s o ¥

Furt her norsd,sd hmsstﬂu]cé ufes ohis hetépyﬁbtrrap be. catrdieastoutpagddial |y.
filled. In.parti t he st{uct Qﬁé Eas fiilled wth cond ctive,

mat er i al &ndior B lﬁr%ﬁ&% t layer with a reous

structure has been applled In this way, the first coating

15 may in each case also be used as a substrate for ah
"subsequent coatlng This makes it possible for layers with
" a vitreous structnre with unsupported regions, such as for.

example bridges or tubes, to be produced on the substrate.

'20  The. base may .itself be used to cover a component. In this
”case;fthe method'mayhadvantageonsly.alsoicomprise tne step
of joining the substrate to a further'snbstrate, in .
_partieular a semiconductor cpmponent‘and/or an
optoelectronib cbmponent'and/er a micro-electromechanical

25 _ component.

- The. method according to the'inventidn can be used to define,
- a phase gratlng and/or at least one opt1cal component
and/or at' least one channel and/or at least one wavegulde_'
.36 in the patterned layer with a vitreous structure. - '

-Furthermore,:the-struetures of thenlayer may be at least'
partialiy'filled In particular,'the structures may be

k fllled with conductive material and/or a transparent
‘material. The fllllng w1th conductlve material makes 1t

35 ;possible-to create electrical connections both in a



material. The filling with conductive material makes it 35 possihhpok?
. create electrical connections both in a 4 OCT 2005 14 direction 2005
per pendi cular to the surface of the substrate and in a direction parall el
to the surface of the substrate. Moreover, filling with transparent
material makes it possible to define wavégui des or other optical
conmponents, such as for exanple a phase grating. Mreover; electrical
connections can advantageously be produced if the nethod al so conprises
the step, disecknewn peapendiatulrg’ ,tdaftra@murﬂgcatofeaﬁe pupscoadectinde
region, 10 i-n particular an |nterconne , Ehe SUE ce of the ?ubstrate
and/ or thelPa?eﬂlﬁFFﬁlgnvPFF@&&§l wriaghiQr thenSyRSLEAFEved, for

exanple,. byoguaperat iFani1eeat mshoftra@ﬁ;e{ﬁérst NRd g1+ B 1 oRRe T edef i ned
regi ons. of the surface. 15 Moreover, paSS|ve conponents' ., such as

capaci t or sSPOPEPSe0ES defingduaramtdde T AT IREMMbRReCSh FREPSHBEEFat e by
fillin §ﬁ5ﬁcggr§§ ogxg&ﬁll)él ggp@l%@@u? Mendegions. In particular in the

~case of multilayered-coati mbi natd on of these nethod steps
makes it. pOSSIb|e to produce nultllayer circuit boards. |nclud|ng t he
redistrib co e 1.ng, or the
t hr ough- cgﬁ% 9£r, Eig? F%ga R@%ﬁgggffbns%{%ﬁ%ﬁééﬁggﬁé Iayersfor

t he substrpreducéﬁ mﬁlthbamethodremsb b@mpxiaﬁsfthﬁzﬁﬁepw ahswlbmown
mat eri al [ e arthuI r |n t, inter:alia o
2408l PREKLE LR LR PL RS ac BLRET I ALBSRNS DB i

excel | ent ?req%ehcy pr For exa circurt

type It e d13tpmgh1eubdrbynaihbarebanEctcatoIuha;dUrﬂame dmnmhwer t hese
.circuit” boards are -highly 30, dinensionally _stable. Acc ;
refinementS 1> ??%F%e?ﬁ%égrth%engngaVé ha? VA TEEAS %\&P%ur acgg Whi ch
are to be coatlesl aridi énedpafoi cekamplee bp eubsbmmnnddﬂcdnnkngtef5|des, in

i eh 35 Gse, e 3208611 PLRELCL DBk R LIS e

surface
15 Moreover, pas51ve components,_such'as capacitors, resistors
or 1nductances, can be produced on the substrate by fllllng

_ structures or -applying conductive regions.

In partlcular in. the case of multilayered coatlngs,.
20 combination of. these method steps makes it poss1ble to
produce multllayer circuit boards including the )

. redistribution of contacts, the routing,'the electrical
rewiring or the through contactlng of electrical-
connections through individual layers or the substrate

25 'Multrlayer circuit boards with 'glass as ;nsulator materlal.'
| are of'particuiar interest, inter alia on account-of their

‘excellent radlo frequency propertles For example;'circuit'
'boards of thlS type are distinguished by a low electrical

';jloss factor Moreover, these circuit boards are hlghly

30 'dlmens1onally stable

Accordlng to a reflnement 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



- 4 OCT 2005 15 patterned first coating on the at |east one surface, of
.depositing at-least one second layer,. which includes a .nateriTat 0Tt B00G
vitreous structure, on the surface which has been provided with the first
coating and of at least .partially.renmoving the.first-coating may be
carried out on each of the. surfaces. Inibhis way, it is possible to
provide substrates with a patterned coating on two sides. By way of
exanple, it is in this way possible to produce optical conponents, such as
for exanpl pageathegs figzt Hd0ppeside shaestofebbe subskiaiface\brgover,; .
for further Er ocess'i.ng of, the substrate whjch has _ been provided with a

pat t ef ned -88BPPAGITEL el ST KRR YT heWheFRod PEddPESoRal | y
conpri ses hheestigl 13:af sarRltHdiara pondiderd ayeh ERet BErgaeaNGHIRYET -
Bondi-ng" | ayers of this type may, for exanple, conprise a seed_|ayer for a
subsequent hagt BeenzArPYAdERd Mt tart haifelsiafe ¢@gking' anthefsabsieasé can

t hen j oh ned; - | ( t CQe . Side ' n§.0 Ropdi-ng ..l ayer.
A seeg§Ia?%%fg%a%§Ys?%§8¥3%g ?gﬁ gﬁéo é§ﬁ§§EQ¥JE% o%ﬁtéa%ggfgngg&h%€h~are_
met al | i zededghpaft ehaedutrdagesThdrf ittsits owiti Ny Wai pbsesbapptied in
accor danc | h ' Lop.and i pally r % )ai n
frer 25 donscret onntPRERECIARE ol e q Y BRLLLEY ¥p BB BT aRH:

pat t.er ni nBwfwaheoSeenadpleyeit Ascdrditiglsy,way pessallsbe whthiradthe scope
~of. the invention to provide a_futther . enbodi malget of a.method which -

al I.ows patcfper_ne j _evap‘gra 'R coat nS o] a§s, elxay"«\?r _ ) ab%“a%%bs?rtled on a 30
-substlat e appes stk facdeshbththe sobberaaat.ed, in which the substrate is
coated wi th an evaporation-coating glass through a mask. In this case, the
mask i s arranged betvieen. the-surface which is to be coated and the source
~and' has - OparEgs Orf st Ftit Rewhpebeaskihgt e ivHeenslask tst4 tes twii £Sh 0Rad5 t he
gl ass | ayer, whi ch i s.e:tc? “t’)ft}zlapgl.i ed, . R B

advantageous if the method additionally comprises the.stép

en provid patterned coating, it may be

15 of applying a bonding layer_to the second layer. Bonding
 layers of this type may, for exaﬁplé, comprise a seed layer .
for a subsequent metallization and/or an adhesive 1ayer,  |
The substrate can then be joined to a base on the coated
side'by means of_thé bonding iayer._A seed'layér of this
20 ;ype'can.also be used to proaucé rééidns'which.are.

metallized in patterned form.

'The firSt'éoating,lwhich is appiied in accordance with thélV
invention and is atlleast.partially-rémoved_agaih after; :
25 - deposition of the second léyer, functions as a mask for the
‘patterning of the second'iéyer. Accotdingly, it'is_aiso -
':, within'the-scope of the invention:to'provideia fufthér-
embodiment of a method which allows;pattefned -
. evaporation;Coating glass-IaYefé tb;be'depositedgon a
30 subétrate on a surface'whiéh_isltélbe coated, ‘in which the
substrate is coated withlén-evaﬁoration?coating3glaés ) |
through a mask. In'thiS'case, the mésk_is éirangéd betweéq
the surface which is ﬁo'belcoated andlthe'sourcé and has
opehings br cut-outs which match the'intended structures on

35 the glass layer which is to be applied.



4 OC T 2005 16 To obtain well-defined structures, it 'is advantagggu& for
the mask to be arranged as close as-possible to the surface' which”i Ck @005
be coated. To this end, according to a. refinenent of the nmethod, the nask
is brought into contact wth that surface of the substrate which is' to be
coated. The mask may. also, for exanple, b&bjoined to the. substrate in
order to ensure close contact between mask and 10 substrate. According to
yet another refinenent of the nethod according to the invention, the nmask
is to be adhesively bonded to the substrate.. The mask can then be

renmoved after the coat| h ace: . 15 The t hod can. al so- be.
repeat ed i A oPRER 1 % l}r dr?afslrﬂﬂ%r t&S'bcrté'br%%'atthnngs gﬁvﬁﬂfzéﬁef:’a‘fe%ody way
of exanpl ethet &&skmﬁbVIb@Udrﬂa@l\g@dS dRE1RSO D8 poodieed by FRaNsueFace -

dlfferentlx terned masks,. so that the indjvidual |ayers accordingly
have diffeMBAF sﬂﬁu&PuP@scoéﬁeﬁt L9 & Aitthi rrIFRr4EdPetBf 2t he i nvention

to proyi deréflﬁ@ﬁ&aﬁ@ ¥bgheate tWelaCh tgan n%%]@rﬁéj%@&@glﬁ‘t piiﬁEbCHBﬁ'i:a%%' ng a

met hod -according to the invention. ‘Accordingly, a coa substrate of this
type, ‘on avifBaShagneusifaee pasthe25upstmatreditodl ¥y Whika coapedses a
material with-a vitreous.. structure. According to.the method of the

i nvention, the coating can be -deposited on a negatively patterned first
coati ng onThéemask| wagt abme, sfde, eantpiliee beegatines] ypathersedstoateng

can- beat. |gastaparthallivure301 LEIOKSH L J00C LEXALE o) S tabl e material

-wWith a vitreous structure 1S an evaporation- coatlng ass, but it is also
possill e, @Wbﬂayabé ekanpr@;ngotusgebtheot@basseinﬂamdntuef tie@osi ted, for

exampl e, bye SUAT £L5004 08 D cre 458 Cal 13005 T TR0 Wt g, may | nel ude,

--at | east one ronrc crrcu
' adhe51vely-bonded-to the substrate. The mask can then be

removed_after the coating has taken placeﬁ

15 . The method can also be repeated in order to obtain _
| multilayered coatings, in which case[ by way of eXalee,'
the individual layers may also be produced by means of '.
differently patterned masks, so that the 1nd1v1dual layers.
accordlngly have different structures
o0 - _
- It is also within the scope of the.invention to provide'a';
coated substrate which can be produceddin particular usin§
a method according to the invention. Accordingly,'a'coated-'
substrate of this type, on at least one side; has a ' |
25 Dpatterned coatiné which comprises a material with a @
. Yitreous_struCture Accordlng to the method of the
Iinvention, the coating can be depos1ted on a negatlvely
'patterned first coating on the at least one s1de, and the
negatlvely patterned coatlng can - be at least partlally _
30 removed ' One example of a suitable material w1th a, v1treous
1structure is an evaporatlon coatlng glass, but lt is also
possible, by way of example, to use other glasses which’ are' -

'depos1ted, for example, by sputtering or CVD.



arrangenment, in particular an integrated electronic circuit arraggggeg%s
and/ or an optoelectronic circuit arrangenent and/or at |east one
m cr o- el ectronmechani cal conponent. The. 5 substrate may al so be joined to a
conponent which includes. an integrated electronic circuit arrangenent
and/or an optoelectronic ciircuit arrangenent and/or at |east one _
m cr o- el ectronmechani cal conponent. The patterned coating nmay in this - -case
constitute a cut-out or a conplete or 10 partial cover for these
conponent sTh&hesupattraertree thagoalrialndd dthel sadbist oad eeray thawve cdichi fretudnt
functional _structures depending on the intended _application. By .way of .
Cexanpl o, PRECRESTERG ey BRI P | BT bReeCnanRer TORiFr ERERULK
channel mayrringetsanphbed/Be ausebtde lanetie @ncoptittl arkhhgemehie
channel na%ﬁgISO'bej filled with condyctive naterial,_so that it is
possi bl e toRApPBEdAEe1EREE PPCaMICHR SES LA HRN L €3k eCOFRENERENN &R ey
extends botsuparaktel nh9 bhaoceat 9éisidd aee Dicddpsosestvrien 2Rca0des -
per pendi cul ar  thereto. . For certain optical applications, it is . N
parti cul ar}y 1RE6eR?hEE08S SFFTPRE Cs Bt ATIANARBCRE 28A4PT0RR
wavegui-de. o busd her pps gy cakikeast w.ea\agxé%gitd%mlc hatﬁrfeagé' ongoupl ed to
one ‘anot her may be defined in the patté€rned coating. There are nunerous
possi bl e dpitiealensréoechapsarédcomboneatte diha mMattspredfopakekagpl e as

an integr ; ical t] emul.tiplexer. | | terns, the
“coupling géa%g -lprf)tjﬁrlléflgt cf/Q% ggl&gggﬁb‘g% gan%gl ggjtb)éﬁtrjsaed&?%fg%% %%.ti cal =~
rewi diong. pdreidlercower| Bast thasecavmppneatnsbe defined by the coating. The
~cavity can be used, inter alias to receive conponents, .such as for exanple
m croel ectroni c ‘and/or 35 micro-el ectronmechani cal conponents or, for '
exanpl e, fIhe gatterhalTc@eing 18£. theaddbbiiaateo megviltdaves dififesemt so
affﬁFgfe %%B&Jygﬁ%f(étéﬁ% &?Egrdggégdfﬁé-gﬂt%h%nfﬂy%ﬂgggIng' Togethet-

application. By way of,exémple,:the coating may include at
"15 least one channel or ﬁrench. A channel may, for example, be -
used to receive an optical.fiber; The channel may .also be
filled with condﬁctivé material, so that it is possible to..
produce eleétrical coﬁtacts; In.this.éasé, the channel.may“
extend both parallél to the COatéd.surface bf'the substrate

20 and perpendicular thereto. -

.For certain optical applications, it is pérticularly
nadvénﬁageous if the substrate includeé.ét léast'one'
"‘waQeguide. Furthermore, at leasﬁ-two waveguides Whiéh are
25 'coupled.to one'anéther'may be defined in thé.patterned
| [cqating._There are numeroué-possible applications:for a
coated substrate of'this.Eype;-fbr-6xample as an integratéd-
optical multip;exer gr-demﬁltiplexer; in.gehefél terms,  the
iééupling of a plurality of wavegﬁiaes.dén_aiso be used for"

30 ,'optical rewiring.

' Moreover, at least oné'bavity can be defined by the. 
coating. The éavity éan be ‘used, inter alié/'to receive
components, such as for example microeleéﬁronic and/or

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



cut-out, the coating can be used, for exanple, as a spacer for a furt
substrate or an optical conponent. Moreover, there may be i nt er cortn@ET

the patterned. coating, in order to connect various electrical or

el ectroni c -.conponents. The interconnects . can. be produced, 10 for
exanple, by filling channels or trenches ithe patterned coating or by.
the application of netal l|ayers, for exanple by evaporation coating. In
the sane way, it is .also possible for passive electronic conponents, such
as ' capacitors, resistors or inductances to be defined i'n the 15 coating.

I n*'particular substrate . v, 'nultlla e trn' In this
respect ,. i# édﬂéglﬁ@bi s&ﬁV% éﬁ H%nﬁ%sq ?é# ?b?ESUE :
materi al’. Pet bae, obNmblties ceeseu?:@ i ltsaepescsldolr&gt or@g)érnhes N¥BEHOHS

mat efi al s.and al so- yarious patterning methods with one another': Depending -
“on the |nt%HHeOHtapﬁPFc&PFGﬁngtﬁénsﬁﬁstF%¥% TRy SEYMRIG PR #FaPBRAFEF whi ch

Cincludes gkassaapdieherekabs2%a2R00e" apl @ik ANH Sp&es@wi ¢ and/or a
seni conductor, in .particular silicon and/or galllun1arsen|de G ass or

pl asti c. substrates can be used, for exanple, as a cover for integrated

el ectroni woseéaefecr:ﬁe@bcmay bBi §hPeebeRhepIRC hanigal rgaoam?ﬂsﬁs On the

ot her. "hand, . coated sem conductor substrat.es' y, for exanpl e,
thenselve§m@#wmﬂdelﬁoﬁ§dﬁént§ epnnAcE V?yeowa &%ﬁﬂﬁﬂ;calmpmatterned

coating d@eé‘@foxg %ﬂpgﬁengs.es?ﬂé QHtgglc% %' %%nOfbé B:ﬁ:e at e.

Rat her, a coated rate may a vantageou Rave a patterne coatlng
whi cH.O - z1ﬁgﬂ‘ixﬂmp1619bzoﬁpllses ahaanelsabrwmthn@hﬂsrxnnnhstructure on.

cach of | idL At Lol Ao SUbSLanthal LY pRRGRILE Sielgae it s aloo. wthin

t he scope "o e |nven ron“to pr icefor carrylng dut the.
met hod acdordiewpnmle hleylevepor@mendoﬁoating pﬂ:ndmdalengamesmasyt,r aJIte Jwth a
patternedalso possible for pass1ve electronlc components, such as _
capac1tors, res1stors or-lnductances, to be deflned in the

15 coating.

In'partionlar, the substrate may'have a multilayered

coating. In-this respeot, it is not-necessary for each -

. layer to .comprise a Qitreous 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 substratefmay '
'oomprise a material whioh includes glass and/or metal

'25 . and/or plastlc and/or ceramic and/or a semiconductor, in ,f
partlcular s111con and/or galllum arsenlde Glass or
_plastlc substrates can be used, for example, as a cover for
1ntegrated electronic, optoelectronlc Or
'mlcro~electromechan1cal components. on. the other hand

30 .. coated semiconductor subStrates:may, for example,

f-themselves 1nc1ude components of this type

Of course, the patterned coatlng 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




coat i ng. Accordingly, a device of this type, in addition to .other., nﬁgﬂi
for processing a substrate, conprises a nmeans' for depositing a | ayer gﬁ'
conprises a.vitreous material. 10 The invention is explained in nore detai
bel ow on the basis of preferred enbodinents and with reference to the
appended figures, in which identical. refl& encé synbols refer to identical
or simlar parts throughout the figures 15 In the. drawing: Figs 1A to 1lE

use di agranmmatic cross-sectional views t 20 25 30 illustrate the nethod

st eps usedcboprtibes pamsesmaihxmﬂdhuy(ﬁlumémmsa$EBuchge 2A aadh?Bfshow a
variant of _the, netho |II strat with reference to Figs 1Cto | E,
Figs 3A to"%p. bEePaE i |?ﬁBﬁS%?%m§l§8 ‘il lustrate the

met hod steps used for the nultllayered ‘patterned coating of a substrate,

"Figs '4A to 4C use dlagrannatlc views to illustrate the . nmethod steps uséd
for the nu¥F|+§y%F§8 whhhier 46§ @&Qﬁﬁu?ﬁﬁtﬁfsﬁﬂﬁﬁ@%}%nlHO BEeYidanée With

a furtdier gspogdimest eBrEQQngnuﬁﬂtt%% e thddCh A8 25 Sto 10nd5 20 Fig: 8

show an advant ageous refinenent of the- method for producing

t hr ough- Cohnggnglogngnd/or for producing a substrate with a patterned
coat;ng.,Accordlngly{ d device of this type, in addltlon to
.other means fcr processing a substrate, comprlses a means
for'depdsiting atla?er which comprises.a vitreous material.

10 | - | - -

| The inﬁenticn'is explained in mcre detail belou on the

basis of preferred embodiments and with reference to the

~ appended figures, in'which'identical_reference symbols .

. refer tc'identical-orfsimilar parts throughout the figures.

15 In the drawing:

Figs 1A to 1lE use dlagrammatlc cross- sectlonal v1ews to
illustrate the method steps used for the

, patterned coatlng of substrates,
20 S |
Figs 2A and 2B show a varlant of the method steps _
' 1llustrated with reference to Flgs 1C to 1E,

_ Figs 3A to 3F use_diagrammatic cross-secticnal views to
25 S illustrate .the method steps used for the
| multilayered patterned coating of. a

substrate,

'Figs 4A to .4C use diagrammatic'views to illustrate'the
3¢ - C method steps used for the multllayered
. patterned coatlng of a substrate in

accordance w1th a further embodlment of the

invention,



shows. an enbodi ment of a substrate. .with a nmultilayered coating, _shows an
embodi nent of a coated substrate which is joined to a further subst QF@,ﬂM5
shows an enbodi nent of a substrate which has been coated on two opposite.
si des, Figs 9 and 10 use diagrammtic cross sections to illustrate
afurther enmbodi ment of .'a nethod for the2Patterned coating of a
substrate, Fig. 11 and shows an el ectron mcroscope i mage of part of the
surface of a substrate which has been coated in accordance with the

i2nvent [ \%ﬂ. F;rL]gEhSAg«tbt Smi'@hcfmmalrp\wi\fa&ftﬁrgiedtré sfef)inehénﬂ)ofi ghees IA to

5 1E, which use diagramuatic cross-sectjonal views to illustrate the

met hod steps involved in $5¥héEEHHﬁP4ﬁC%Pgpﬁﬁ?%ﬁ%@ﬁ?@ﬁ%@?FﬁteaP
~accordance . with. a first enbodi nent of the invention. To' produce a
patterned coating, first of all a first coating 3-is.applied to the o
substrate Higasé 30 shown in Fig. PROWSn2phETSGAigeat? afhicpubsiprte -
coateds. The substrate 1 i3¢praf grakhy el doafikdher substrates  in a
-wafer assenbly. In, the enbodinent illustrated in Figures 1A to 1E the
~substrate is illustrated, by way of exanple, as a passive substrate which
can be usegd. as 35 cover for an acty sups : h.gs f &l e an
"4 COCT Zogglgi ?ntegrated eIectroni%ﬂ%gﬁp%ﬁe%ﬁgggﬁm%%?ogﬁegt%gﬁic. o
conponent or a m cro-el ecénbaerhiri wal chompornenitnedoweeerfurthers of course
~al so possible to use the nggh ga@gcording to the invention to apply
patterned coatings directFy o - : ' :

. 10 ' .

Fig. 8 o : ' shows an embodiment of a-substrate
‘whiqh has been coated on two dpposite_sides,
S .
Figs 9 and 10 use diagrammatic cross secﬁibns to
s - _ illustrate a ‘further embodiment-of:a method
| for the patterned coating of a substrate,

and

Fig. 11 | _ ~ shows an electron miéroscqpe image
20 ' Cof part’ of the surface of a substrate which
has been coated in accordance wi;h the

‘invention.

The text which fdllows_:éfers first of all tb'FiguresilA to
':25 . lE,'Which use diagrammatiC'cross—sectionél views to -
illustrate'the'method steps involved in the produétion'of a’
patterned substrate in accordance with a first embodiment
o of:ﬁhe'invention.'To'prdduée a patterned.cdating, first of:
‘all a first coating 3 is.applied to the substrété 1,ias
30 1showh'in Fig. 1A, on the surface 2 WEich-is to'be.coatéd._ |
'fhe subétrate 1 is prefergbly joined to fﬁf;hér'substraées
.inwé wéfer-assembly. In the eﬁbodimen;:illustratéd.iq B
'Figdres_lA_to 1E, the substréte is,iilustrated, byIwéy'of
éxample; as a passive substrate which can'be used as a

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



conponents of this type,' which then correspondingly serve as subgt pat 2%%
In particular,. all the enbodinents of the invention explained below
advant ageously be carried out while the substrate is.still part of the
waf er assenbly. 10 Fig. 1B shows a cross -sectional view through the
substrate follow ng a further nethod stepl In this. step, structures 5
have been introduced into the first coating. These structures create 'a
negative patterning which is. conplenmentary to the final patterned coating

when seen iAtdgrhtan ¥iew:rdhecpabiidtidiy hasm hesrosnect edniout in-such a
way that regions 6 of the surface 2 of t he substrate 1 which is to be

coat ed haveCBEEREDRCBYefe@l CTPnELFLALEAMMHPIHESER Y HKITPPRRRE | nHeweyera by 20

phot ol i t hoge apby o £f 6, WEECHI BH BESE 1H1@ GRALIJYW the GREIPHSGCSccBYdYRY Of
exanpl e, ‘@ photoresist; into which the structures 5 have then been

i nt roducedtcbytleap@sumtaﬁu a@vspséye@ett%naﬁcmtrﬂgﬁs% Glyeet iyt tof the
met ho th S afib ]_aé)&l( b t her
‘directly dﬁrﬁﬁgﬁéggﬁl?%a ?g% 5?§E gﬁﬁg§Er |s can éga6%§fz %égQgthe.'
| ayer beings $wpsexamel &, DMIP@EUlOHﬂ-@ILh@;lg-Utﬁ'ter aodd e meanst tbe :

- a-suitabl & rP\Fér‘I'Ei (protable %feﬁsesa@%ead% ot JTygg% 5&5%???8%{1&' ng. I.

In this variant €. processi-ng e Su ate
shown,lnl%hplejths subs&r@pedlsostmbmrparttbﬁsthﬁﬂwaﬂenngssemhkyer al so.-
be conbi ned wi.th subsequent- patterning, for.eéexanple by-a photoresist being
“printed in patterned formonto the 35 surface 2 of the substrate 1 and the
pri ntied- orFist r UKB WeSys él&kébélé@@SlBﬂa10v15w2Qh25dyhtdhﬁlduhsmr@eéterned

further, fé%ll&%?ﬂ%‘%'éhéﬁﬁ%? éethod step In this step, structures 5
have been lntroduced into the flrst coating These
structures create 'a negative patternlng which is

'complementary to the final patterned coating when seen in-
15 plan view. The patternlng has been carried.out in- such a _3-
'_way that reglons 6 of the surface 2 of the substrate l |

which is to be ‘coated have been uncovered

The patternlng may take place lnter alia by

20 photollthography, for which. purpose the coatlng 3

. comprises, by way of example, a .photoresist; 1nto whlch the
structures 5 have then been lntroduced by exposure and '

development

25 According to a variant of the'method' the coating 3 is not
' patterned after the appllcatlon but rather dlrectly durlng
appllcatlon of the layer. This can be achleved by the layer
~being, for example, prlnted onto the substrate 1 by means_'.
_"of a-suitableLprinting-proceSS, for example by means of
30: screen printing. In this variant of the.method' the
pbrocessing state of the substrate 1 shown 1n Flg 1A is
skipped. Of course, this varlant may, however, also be .
combined_with.subsequent patternlng, for example by a
photoresist being printedjin patterned form onto the

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



'broduce additional, finer structures. The step of producing a negatm%EFI 205

patterned
[eference

surface 2

coating has ended once the state of the substrate shown

to Fig. 1B has been reached. Fig. 1c shows the substrate after
the step of depositing a. .layer 7 with a vitreous structure on that

of the substrate 1 which has béén provided with the first

coating 3. The layer 7 in this case preferably conprises an
evapor ati on-coating gl ass, the glass being deposited by electron beam
evapor ati oahen bben@u@ﬁﬂﬁﬁﬁhédvﬁuxﬂhéw$ imfweXampaedlmnbhdefheof|rst

patterned
| ayer 3.

t-o obtain

evapor at i oRBB08EPA§ TGS $DRMIC I itds RefenI i nF 1T ordP 12 s FESR per cent

by wei ght :
Li20 0.1 -
preferred

"10

coatln% The ‘| ayer covers the uncovered reglgns 6 _and. the
d
g ﬁ%ﬁt ot ayRe 7

can al so bg depasiited Yoy plrasired Abanhanaek VARG EONhE 0t 408 bg order

EBRUFRg 206 1o Ine fe S To S I F YRR | TS THEP s@

a. partlcularly dense and defect-free |ayer. The °

rgggﬁgaents % by weight SiQ2 75 - 85 -B203 10 - 15 Na20 I -

.K20 0.1 - 1- A1203 1 - 5 has proven particularly suitable.

5

A

evaporatlon coating glass of this type is glass 8329 produced by

R G T Y e

layer 7 with-a vitreous structure on that surface 2 of the

snbstrate 1 whkich has,been prov1ded wrth the flrst coating

- 3. The 1ayer 7 in this case preferably-comprises an

evaporation-coating glass, the glass being'deposited by

electron beam evaporation on the substrate 1 which has been

 .coated with the first patterned coating 3. The layer 7

- covers the uncovered regions 6 and_the-layer 3.

15

According to a refinement of the invention, the'second

layer 7 can also be deposrted by plasma ion-enhanced

evaporatlon coating in order to obtaln a particularly dense

and defect free layer.

20

25

The evaporation'coating'glass which hes_the following

comp081tlon in percent by welght

'Components _ .. % by weight
510, . | 75 - 85
B,03 o o f. 10 - 15
Naz0 - 1-5
© Li0 . 0.1 - 1
K20 A 0.1 - 1
o s

Alzo:; -

. 30

.has proven particnlerly suitable.

2 preferred evaporation-coating glass-of this type is glass.

_:8329_produced by Schott having the following composition:



A1203 ;Z772.6%in the layer < 0..5% .10 The el ectrical re5|stance.4y9ﬁC?m
i's apprOX|nater 1010 )/cm (at - Furthernnre in pure formthis glass g
[efractive index of approxinmately 1.470"... 15 The dielectric constant s
is approximately 4.7 (at 25C, 1MHz), tans s approximately 45 x 10-4 (at
25C, 1 MHz) The evaporation-coating: proce%% and the different volatilities
of the conponents of this systemreadily results in different
stoi chiometries between the target 20 material and the |ayer which has
been applied by evaporation coating. The deviations in the |ayer applied by
evaporati on, coating are gé¥efo in parentheses. A further group of :
suitabl e € %bration coatThy-§l asses has the follow ng conposition in
per cent bwaﬁlght 25. Coppogent s% by. wei ght Si 02..65-.75 . -20-° 30 2203 .
"Na20 .0.1- 1 30Li200.11 K20 .0.55 A1203.0.5-.5 4. OCT 2005. 24 -A preferred
evaporatlon coating gl ass fron1th|s group is - the-glass 018+ 189 produced
by Sc fgpaylng thf 5D}Iomﬁng conpOSItlon Cbnponents @6by meight Si 02
71 BZ03- .
K0 = 0.3%} (ln the - layer = 3 3f)

)

o\P

Li,0 ~ 0.3

Al,O3 =~ . 2.6% (in'the layer < 0.5%)
0 '_ |
‘The electrlcal re31stance is approx1mately 101°£l/cm (at
100°C) . '
Furthermore, in pure form this'glass has\afrefractive'index-.
of approximately 1.470. B | '
© 15 The dlelectrlc constant € is approx1mately 4.7 (at 259C)
1MHz) , tan5 1s_approx;mately 45 x 10™* (at 25°Cf 1 MHz) .
The'evaporation—coating proeess and the differentt
volatilities of the components of this_éystem_readiiy
. results in "dilf.f_erent stoichiometries betwe.en the target
20 - material and the layer which has been applied by
evaporation'coating The deviations in the layernapplied by
-evaporatlon coatlng are glven in parentheses A further
'group of sultable evaporatlon coatlng glasses has the-

following eompOSLtlon in percent-by weight:

25
Components. % by welght
si0,.. . .65 .75
BO; - - - 20 - 30 )
 Naz0. o 0.1 -1
30 Li,0 | 0.1 -1
kKO. . . 0.5-5
21,05 0.5 - 5




Na20 0.5 Li20 0.5 10 K20 1.0 A1203 1 . 0O The gl asses which are preferably
used in particular have the properties listed in the table bel ow” 418CT 2005
Properties. 8329G018- 189 a20-300 [10-6K-h].2.753.2 Density (g/cm
)2.201' 2. 12 Transformation point C] 562742 Refractive index ndl.4691. 465
Hydrol ytic resistance-class-in . 12 accoréance with 1S0 7.19 Acid
resi stance. class in accordance 12 with DIN 12 116 Al kali resistance cl ass
in accordance 2 . 3 with DIN 52322. Dielectric constant ¢ (250 4.7 3.9
.(1N+t)(4OG¥zgr¢émsreQSanQO¢ation26b£mL@QW@Q%EHKﬁigmFHQPSJﬂI@%@m$Sthe
substrate 0 g r C

1488 £0}621R0- 308020 LN CRRIA B Moo PRL1A0: 2

‘this varian € coat’ was- uncover%d by.

:planarlzeuddmpﬁélthen coated surface

was. .
.”S Cqmponents: _ '%tby weight
S osio, oM
B,0; | . 26
Naz0 o5
‘ Lis0 | - a.s
10 K0 - 1.0
 A1,0, 1.0
The glasses which are preferably_used-in_particular.haVe
the properties listed in the table below: |
15 | | |
| Properties. | 8329 G0ols-
| | ' 189
Oz0-300 [107°K™*] - '2'75 3.2
Density (g/cm’) 2.201° f2.12
Transformation point {°C] 562 742
Refractive index nd 1.469 | 1.465
Hydrolytic resistance'classain 1 2
 accordaﬁce with ISO 719 ' _ l'
ACid_resistance.class in aecordance_ 1 2
| with DIN 12 116 | -
|Alkali resistance class in accordance |2 1-3
|with DIN 52322° ) | o
| Dieléctric constant & (25°C) 4T7_.. 3.9 _
| B (1MHz) - | (40GHz) |
|tand (25°C) ~ [45%10° |26%10° |
- ' ' .(lMHz) | (40GHz) -
Fig."lD-shows-the suBscrate after the'foliowing step of

"For thls pur pose,

the coated surface-

uncovering the first coating 3.

In this variant of the




surface-ground. until the layer -7 on the first coating had been_ qﬂﬁveﬁs
-so that the-first coating 3 beneath it was 5 uncovered again making
accessible. Fig. 1E shows a subsequent. nethod step in which the first
coating. has been renoved. Finally, a positively patterned .second |ayer 7
remains on the substrate as a result of tfe 10 evaporation-coating of the
“layer ‘7 onto the negatively patterned coating 3 and the renoval of the
first coating after it has been uncovered. The structures 9 of. the

posi tivel ymgader n@tdeseeaptin@awaé dntovehid eq;sglcamwlzatmﬁon refi ons 6

‘which are uncovered or not covered by the first 15 coafi The first,
negat.i vel Wt erHieat 280t i hgr cBhl BePRERBTE, oé&ﬁi{) %‘9 %F%e"i"?tﬁ |

di ssol ved sldri?ac%ﬂéﬁ}é’uﬁds@:kt’fﬂttﬁé byyeyey- phewneals ifstdrobLlieid Gedd
etching. Burning or oxidation 20- in an oxygen plasma can advant ageously

al so be uf@en @em@%uescr hehabathragf iTpe FORCRENG RBASFefldY Y3y
t o- Fi g ureswéézgp% pﬁgﬁ r yariant -of- the nmethod steps .
shown i n |gures Eﬁgalg |§é%§?Fant of the method,- first of
-al | the substrate 1 is prepared by appIrcatron of ..a patterned first - .-
coating 3, FAS h hown a B. i oatr ng
3 has negat ﬁ/eq?trucct usfes B%@%ﬁ’t{ eave Cl e%rg ellllc())r%’gﬁ of 1'l%'hf't]Tq:?srtgt B
surface 2co@to.e19301aaga]eren ar el IEuy:mll?y; sadppsartu@@lo'nptal’wesma‘cace of
~the substrate whi,ch a been prepar & or l_e
evapor at i 57 C: g] lﬁd’% AV dpor at ﬂ'tm Eer ?ﬁélggl 88s %%\Aﬁg\t/:ef)éo*hﬁ his
caselbhe Ieaja@brta}m@mmmfng heef It&;@rla7yels 7nonteethet edgta ibelso great

35 conti_huous ThIS |s selectln for the

that the | a [ % b
| ayer 7.aP %ﬁ ?é(??%r’lgafe f gggsflfﬁancfbﬁe &y er
thi cknessagtert he trarsstbetfe@aturmgn%reﬁtl srrr&waser@éttlhesrret b@dthe shown.in
. Fi 2A.
g: p031t1vely,patterned second layer 7 tn this case cover: the
regions 6 which are uncovered or not covered by the first

15 - coating 3.

-The first, negatively patterned coating can be removed, ﬁdr

erample,_by being dissolved in a suitable solvent'sr by

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

.remove the coating.-

The following text, referring to-Figures-2A-and'2B,
ekplains a preferred'variant of the method steps shown in
25r -Figures 1D and 1E. In this variant of the method, flrst of
all the substrate 1 is prepared by" appllcatlon of a
-patterned first coating 3.-as has been shown in Elgures 1A
and 1B. Once again, thefdoatiﬁg'3 has negative structures 5
. which. leave clear reglons J of the first surface 2. Once
30 -agaln, a second layer 7 is depos1ted on the surface of the
"substrate which has been prepared in. thlS way, for example e
| 'by evaporatlon coatlng with- an- evaporatlon coating glass
' However, in this case the layer thickness of the layer 7 is
not selected to be so great that the'layer 7 is

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



5:. The first coating 3 can then be.renoved directly without anya..,
- uncovering operation, for exanple by the planarization shown with re?%ﬁgW@e
to Fig. 1C, being required, since the fact that the second |ayer 7 is not
continuous neans that access to the first layer 3 is retained. The regions
of. the .10 layer 7 which are in this case |ocated on the first coating 3
are lifted off and thereby renoved during renoval of the first coating 3.
‘As a result, as shown in Fig ..23, what renmmins is once again a patterned
_seco,lnd coalhygﬂt?mt:htne%@szutﬂim litsr ll(Hsi,ICh _aﬂzhaal ﬂﬁelna%@:adldi;tzkgg@ls fsfeﬁ, it
i-s al so. possibLe for a bqonding ayer iC overs the top sides of.the
'st'ructurestger'hﬁﬁ?& CPRGATENE -s TS RN Surtfaces Ieeha pf?eﬂh‘?‘fﬂnth’é
structuresrig. ofat he patterned second | ayer 7 of the enbodinments shown 20 -
in Fig. XIE or 2B. .A bonding-layer of this type may,.for exanple, conprise:
a seed layer for a 'subsequent -netallization or, for exanple, an adhesive '

layer.s Fi g &St BAst 0c3E-shgwsachir theh Ebodigmaly %i-fé&f%twﬁno@@' A
according to the invention; this enbodi ment being used to “produce _
“mul ti | ayerdl pHieeyasingoaPeRgsiorer folfe exawlet byt dihie yplarmmwi it ide

TE 30 and o> Ih G 2B e agy Gl (1 et IR 0 J i d A T
-3A shows dastthsihatt etlle opeabnéhlaypat Feisedofi csint igoatungne3inshashdeen
broduced, il sooignestal e glothe o4 BLT L2008 Zhautiliale by et ore
resullo of .Jid}eesmosfdmm_tanse epnothidepaset ingasesiecondHeayferstl comt ioly
0ol des & ekl ohd e 2l EpuRel AL o e L ase sl Pas
_ first coating 3. As a result, as shown in Fig. .2B, what . L
remains is once agaiﬁ a pattéfned-secohd coating'7 with
positive structures 9. = ' ' | '
In an additional step, it is also possible for a bonding'-
layer which covers the top sides_of.the-structureé 9 remote
from the substrate surface td.be'apblied to the structures
9 of the patterned second layér 7 of the embodiments shown
20 _”in.Figf_;E or 2B. A bbnding'layér of this type méy,_for
example, comprise a seed 1ayer'f6r:a'SUbsequént '

metallization or, for example; an adhesive layer.

_ Figureé-3A’td 3F show a further embodiment of the method
25  according to.the'invehtion, this embodiment being used to

‘produce multilayered patterned coatings.

For the sake of clarity,3somé.of the method steps whichfp;'
. . have_beep explained with.reference-to.Figures7iAﬁto 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 fifst'.'

o coating_31'has'been produced. The processing state of the .



once again abraded in the regions cpated with the layer 31 by grinding and
pl anari zation of the coated surface of. the 10 substrate 1, and tnd P&y 2605
31 which is then uncovered is, renoved., so that what remains is a
positively patterned. second |ayer 71 mﬁth structures 91. This processing
state is illustrated 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 conprises the

negative sifnctHLes §2t9érébsréughﬂsﬁahlc&§t11y0%tzlz@s§c?n&@ gdecisd g uct ures
91 of the patterned second 20 layer 71, as shown'with reference to Fig. 3E

Then, a- Ia@/l'e?wnﬁznvﬁi@h 1Bel udes a. materl al with a vitreous structure is
appl i ed once again, after which the layer. 32 is uncovered by grinding down
..the layer 72 and the layer 32 is then. renoved. 25-1f appropriate, these:
met hod steli’msgca?B l:mhcpwetahedrasulmbef tbe BubseguentnegerFiqf 3F shows the

- substr fter. the | i-cation of fur truct.ures, 92.
The Sa | ur a ?3?/'3]0 ll'Ilgdly% sg é?@ ?§ askgg&hoﬁ%%hdet%htgs&%geeg once |
agai n formixthat t\eitrmbws)aetttngcﬁ’uml cbncohpr ssefaae wht:roénllmsrmesan al and

i ncludes structures 9A a 9 necessa ese. _str cture can. al so .be

produced HF¥] C‘i ttr}?'led Pjrﬁ%'f v?‘a?]téi'ngté}éct EP‘&Q d& aﬁ Y5 dde Tt er i al
of each corid Ry 0fn té&acmu v1:dt@helfggien§1cozeed73ut&5 tMar dewerr,” Xthe '

| ayers may al so include different nmateria OCT 2005 28 an h
'dlfferent)iiyaﬁr”i ik &L ARG 1 F7 SRy ’fh?scoﬁﬁggl 514& 665 %br%%belayers

conphbsi NGuHdHRAE 1Mateld alhe Mﬁéklﬁyewm@hl £b tnehudsc@mefedrr&tsen al's,
- such as for exanple netal, ceramc,, plastic or, sem gonductl n '
mat er i al s TEPVSAt ISCUITARE (BT ATt 1F oy ePeSTRIVESY PITEEE

second layer 71 with structures 91. This processing state

is illustrated in'Fig. 3C..:

15 To apply further layers of a multilayered coating, a
| further first patterned coating 32 is produCed'onhthe
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 coatlng 7 Wthh comprises a o
a _v1treous material and 1ncludes structures 9A and 9B If '
‘ necessary, these structures can also be produced 1n such a
‘ way that indiv1dual structures do not include material of
each coating of the individual layers 71, 72, 73.

35 - Moreover, the layers may also include different materials.



mul tilayered coating of this type may al so be produced by .the varﬁaﬁFT&pm
the nmethod illustrated in Figs 2A and 2B., 10 which involves the | ayers '
being lifted off. Mreover, during production of a nultilayered patterned
coating, the negative coating does not necessary have to be renoved after
each application of a |layer. Figures 4A t@84C 15. show a variant of the
-method of this type by way of exanmple' for a two-layered patterned coating.
Fig. 4Ain this respect shows a view of the substrate which has been

provi ded vahd Bavegatifrelerpatitgidied Hidigie £68% i NOn3¢nes he, su@e i& whi ch
is to be coated. The coating 31 includes, 20 by way of example _
trenches a%oﬁ%ﬁgl?VEOSFPW@P&Pe%aYQEﬁxFOmEﬁkﬁ¥P9aVlE?%?uﬁlmﬁﬁFEﬁa#ncludes a

mat eri al wiith &l ¥yéE8OUS 1 chl HHeluR Rahdear, depsitedseBnt b gukf ace. which .
has been coated'in this way, and the layer 31 is uncover ed again by the.

sur f ace be?#@“%%dﬁ@ltaémcel‘ﬁ@llcay@rlaﬁﬁJlfaso%tﬁ’%%@@@@ucang 93 in the form
of raised gits-pL1strips which are conplenentary to the trenches., Fig. 4A-
therefore corresponds to the processing state shown in’ Fig. 1D. Ribs of
“this,. type- can be used; for.exanple, as waveguides - or, in a regul ar -

arrangemeny A501AL 005 H0. A8, SIN WL Ll erence, (o, Fige 4B The same

procedure ca e Uséd durTng appli ¢at’ion: of
rib- or stnrulrtnlllaoeamd ucoaltesg%fwbhcnls aypef arayedhloso | dte yotadesesdhbgh are

positive e ntary Lo tre t he further coating.32. The
struct ur e%h&% ird- s onEt'h gﬁ"tli i&)&)gsfgastl?rcfaﬁ% l=t21'%sf f‘zh b%?‘f ate are’

i n-thios .m@yﬂhlnnmmmweﬂ tmaah@Yersabeanged;mmeﬂﬂuﬁmular to one anot her .
-In this case, however, unlike in-the variant of ‘the method 5 according-to

~the invention which has been - explalned with reference to Figures 3A to 3F,
the first Mpaberrgd oaindiprodddtisonnof aemuied 1pRictfed Q)éith%ﬁ{wdll cation
of -a furtg%atlng, the negative coating does not necessary have to be
removed after each application of a layer. Figures 4A to 4C
15. show a variant of the method of this type by way of example’
for a two-layered patterned coating; Fig. 4A in this | |
'.respect-shows a view of.the substrate which has been
provided with a negatiﬁely-patterned,first coating 31 on
the side 2 which is to be coated. The coatihg 31 includee,
.20 . .by way of example, trenches as negatlve structures. Once.
again, a layer;7l which includes a materlal with a wvitreous
structure'has been_deposited'on the surface which has been
.coated in.thls'way,'ahd the layer 3l"is'uncovered again by
lthe surface being_grouhd down..The layer 71'has:etructures
125 7. 93 in the form of raieed.ribs;or.strips which are- '
| complementary to the trenches. Fig. 4A therefore
,'corresponds to the" process1ng statefshowh.in.Fig. 1D. Ribs
of this' .type can be used, for example, as waveéuides-or; lh o
. a regular arrangement as_gratings: LT
- As shown with reference'to'Fig " 4B, 'thehsame procedure-can
- then be used durlng application of a further layer 72 w1th_
.rlb— or strlp llke structures 94 Wthh are formed as
structures which are p031t1ve or compleémentary to trenches

35 in the_further coating 32. The structures 93 and 94 on the



[ayer 72. Neverthel ess, a conmon feature.of both variants. is that the

steps of producing a. negatlvely patterned first 10 coating on the at |%Hé 005
one surface of the substrate 1 and the deposition of a second |ayer which
includes a materiat wth a vitreous structure on the surface which has

been provided with the first coating are2garried out repeatedly. 15 Fig.

4C shows the substrate 1 with the finished tw-layer patterned coating 7
whi ch conprises. the layers 71 and 72. After the final |ayer 72 has. been

AP red el beoL Ut BET enl! Labefpatind 32 (AaEnIgen UMY Stk Plot

pl anari.zation o coated surface of the substrate, tHe first coati ng 31
and .20 thexamplaerafrasgedop&rpgnazcuéae tenomedannﬁhanun the first
coatlng 31 .i's not renpved prior -to the - deposition of t he layer 72 with a
vitfeous structure nmeans .that t he structures of one or nore layers of the
25 mul til ayrerteldi Boadsag ha\yehare unsmheonnedheeglacmantm:f gdeuretiddt he
strlp i ke structures 93 and 94 o y 1 and 7 e tively,

bei ng arréﬁﬁeﬁr%%?%eﬁﬂlEﬁ?a}nY%thgnaHB%ﬁﬁ a?h =St (7 éf@seﬁg%ﬁégg
.unsuppor t etk feeihods dd Fflgthﬁ@sz)AﬁtOf3El,’l dgesfmtaschpajteer:%&d heraaf o - not
supported by .a base or a | bel ow tggn%gglﬂ:eref ore, the variant_of the

method desth i fe it PereeHRAKE PF’tO’E)o'é?;lB t686L8 Nt A YFr at i ngs

stacked on dyedr 70f e ARE D68 s, Sh T E6hMbESE @At LibES ofyBeteAVariants -
~advant ageousl| y be used, for_exanple, .as photonic gaﬁ/stals The structures.

35 can. al 6 lfé'lachédl%tsSt\'fﬁ\’/%ngf dyeingr i BeFaFlvedgupREFErTE 8905 30

waveqyi des AN be Hf Aducest | Tehe e MBELEAAYEHS HEENGuBRG rawRl Notind |
according to the invention. The text. which follows refersto Fggur%s'SA_to=

'5C, whi ch thel |dpRasitta.om P Ady 37 HRFEDULRYRY | Waheht 1BELIEAESTE RGE
‘produci ng wtﬂtrrpléghu%cﬁfé Ss QUG a8h erftﬁ?é‘pét&'fﬁébénwﬁﬂchhﬁasb%%le& of

cross-sectional views through a substrate 1. In this case, the substrate 1
has, by W@FqﬁldgdywﬂQh t4re first coating are carrled out repeatedly

15'-_Fig 4C shows the substrate 1 w1th the flnlshed two layer
' patterned- coatlng 7 which ‘comprises the layers 71 and 72.
" After the flnal layer 72 has been applied and the. further
- first coating 32 has been uncovered by planarlzatlon of the
.coated surface of the substrate, the first coatlng 31 and

© 20 the further first coating 32 were removed.

‘The fact the flrst coatlng 31 is not remoVed prlor to the
'depos1tlon of the layer 72 w1th a Vltreous structure means_.
that the structures of one or more layers of the
25 multllayered coatlng may have unsupported reglons on
account of the strip-like structures 93 and 94 of the
layers 71 and 72-.reSpectively, being arranged |
fperpendlcular to one another, the structures 94 have '
_:unsupported regions 11 in the form of brldges whlch are -
36 ”.therefore not supported by a base or'a layer below them.
l 'Therefore, the variant of the method descrlbed here makes
it possible to produce multllayered gratlngs stacked on top'
of one anothert'Structures oﬁ this type can advantageously
be used, for example, as photonic crystals. The structures

35 can also be used as waveguides. In particular,. coupled



active layer .15 on one side 2.. Thiis layer may include an 10 int,e_q.%_aﬁc?d
el ectronic circuit arrangenent or, for exanple, an optoelectronic Ci u?qﬁ
arrangenent. Contact surfaces or bonding pads 14 for nmaking contact with

t he conponents of  the active.layer 15 are electrically connected to the
active layer 15. The surface-2 additional ky has a diffusion 15 barrier

| ayer 8, which is in wi despread use in- sem conductor fabrication to
protect the integrated circuits of the-active layer. A'diffusion barrier

| ayer 8 %a%@élaé@ecgﬁm@ %%o@%c%@%@% AIROUSY %t@glégérgeﬁﬁhb' eReOf
evapor ati on-coating gl ass, patterned |ayer., since

evaporau(ﬁﬁﬁ%@@l@@cgrdsggnﬁy taleed®&rea6dialm i ons whi ch may .be harnful
the circuits of the active layer 15. As shown in-Fig.:.SA a patterned
first coating 3 has been applied to the surface 2. The coating ‘3 is :
appl i ed i rCtsucthest v l;zlthafolﬂbwssrleuﬁetrer ¢ FAqwas A ytorSConphech| y cover

the cantact 25 surfaces 14 BUL.SLNSC PRLLS RN SUACE 2ol shiS 1o be

coate remal n unco eread. _ rr.ses a _
mat er i aI |pe:omhnﬂn@g1ahﬂodgpesbnedctihEhmaIged a Chhctﬁps*.lh]t‘atmtbsd)mat]ﬁel S

t hen . r down-and planarized again u str es_12 of

the i r ot RS i £ 3055 e ShabvErens Brtrtlon (PSR of odtt ot
coating i shienvatk, #hé esnostvety, 1thes,| bit wekf dﬁee}ﬁun@pnee sm’m with

ref erence to Fi gﬁh 2A -and- 2B can al sqQ be usgd fg@g)atterm rgcln this

embodi menf:=t FYS HidYy e B5t ey AR sROMA Fn EFGS e WY & 195183 pr oduced
in the - 'ikhtegha?QRb SleseeORl: C@ﬁitﬂgt7ar%hgléml’e<?ﬁr%i€ntfcﬁ:t Tl s, Whi ch
are positive or conplenmentary to the negative structures 12. .ln.a

subsequenfis PBF O liRE AR It ST T A he? BERBABTPRfer CPREACE REFFG9T QF wi th a

conduct i VeoRali el Hadssod hedr r@@km@h@a\ﬂtaatmthsehece&we\fes of
t hrough-contacts 17 are produced in the cut-outs. 'In this way, a hernetic

encapsul aFPSnaF§lbfteodt?dfét¥ OFP 137 sRERCPrifal by sopsecaed 5O the

~active 1ayer 15.- The surface 2 additionally has a dlffu51on
15 barrier layer 8, which is in w1despread use in

| semlconductor fabrlcatlon to protect the 1ntegrated _
_ c1rcurts_of the active layer. A dlfqulon barrler layer 8'
of this type may also be advantageous durlng the. depos1tlon

of evaporation- coatlng 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;.SA, 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'completeiy cover the contact
25 surfaces 14 but other parts of the surface 2-which is to be

_ coated remain uncovered.

'Then, a layer 7 whlch comprlses a v1treous materlal is once

_ -agaln dep081ted The coated 31de of the. substrate is then )

30 - ground down and planarlzed agaln untll the structures 12 oﬁ
'the first coatn.ng 3 have been uncovered whereupon the '
uncovered first coating is removed. Alternatlvely,.the

.". liftjoff technigque 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



In addition, it is also possible for interconnects 19, 10 which are
connected to the contact surfaces forned on the 15 outer side of tH%DCT 2005
through-contacts 17, to be applied to the patterned second layer 7. This
can be used, for exanple.,'to redistribute the contacts. The interconnects
may advant ageously be produced by. evaporatiilon-coating of netal |ayers.
The text which follows refers to Fig.- 6, which, by.way.of exanple.,
illustrates an enbodi mrent of a substrate, 1 which . has been coated in

accordancee%%ogdtQSatEhﬁne'OQthhhrégggseﬁﬂlQdyd%tdfﬁﬁ”wﬂichrhrg'S

exenpl ary I ment | ayer 7 onmprises the. -individual layer 71, 72,
73 and 74.pomithis ocasempﬂheenndrvluaathEaW@B§thﬂ(ﬁGMPQﬁﬁﬁﬁ$s material s
with a vitreous structure. A cut-out created.in individual layer 73 and the
i ndi vi dual- l'ayer 74 which is used as-a ' 25 cover inter alia define a. caV|ty
21 in the. mmlal$ubsé@uent7stépconheneut aﬁtswhmchhessannnﬁﬂk&era7

t hrou cont act,s rconne to th ctlve ay, 5 and a. -
throu% coﬁ%ctiheﬁ %bjcg?gdwf‘%ga 2t ot gFt&ﬁ’F gt % Aoactg{(")ant'}r‘o ed i n the
cavity. Thﬁummﬂpnmemignayc f oonéyanpire, tBBoQghpbn&&a&ts 17 are —
m cro-el ectror %$n|cal act uat or .or i ezoelectric elenent active

conpenent £TIH eﬁ%n?%e %HEhO%ESfoFﬁ thﬁsg 31 sBndGr ™95+ addition to s Ld

al so possididadar] Possh Ves Sreduted @ﬁséhéesidbt or ofl emRNtabdtrde 1.
accommuodated in a cavity of this ty 4 O C T 2005 32 The arrangenent

shown in Fify. a@lts“?ﬁ«/ehtplﬁeﬂ/s%yp%?}a%e ERBNPPESTAGRRRSTS it does show
that ;gonplay dRildrd aysHest t &9t n@ﬁef@én@a@et éQE‘E‘ac@rs FRiraRlE S AHe
applications can 5 be produced in a sinp y by conbinin
through Céﬁﬁé@{§lde of the through- contacts 7,  to ‘be applied to the
patterned second layer 7. This can be used, for example, to
_redlstrlbute the contacts. The interconnects may ' '_
'_advantageously be produced by evaporation-coating of metal’

15 ~ layers.

The text'which follows refers to Fig.'éf which,.by.way:of
example, illustrates'an embodlment of a Substrate 1 which
. has been coated in accordance with the invention with a -
20. multiple layer 7. in.this'exemplary embodiment, the'layer 7
' ' comprises the indiyidual layer 71, 72, 73 and 74. In this
.case, the 1nd1v1dual layers 71 to 73 comprise materlals
w1th a vitreous structure. A cut out created in. 1ndLV1dual
layer 73 and. the individual layer 74 whlch is used as a '
25 - cover lnter alla define a cav1ty 21 in the multlple layer
A component 23 which is connected via through contacts
._17 and interconnects, to the active layer. 15 and a '
through- contact 17 located in a further cut- out 13, is
_'haccommodated in the- cav1ty The component may, for example,
30 ‘ comprise a micro- electromechanlcal actuator or.a’ '
plezoelectrlc element or, else a ‘sensor. In- addition to
actlve components, it is also pos51ble for passive
elements, such as for example passive filter elements, to

be accommodated in a cavity of this type



in the layers, interconnects, caviti.es and cut-buts. Mor eover, .. optical
conponents can be produced by sui tabl e patterning of the | ayer or'|4a9é‘f52005

which include a vitreous material. In this respect, Fig. 7 shows an
exanpl e in-which 10 a. phase grating has been produced by the patterning in
accordance with the invention. In this cas82 first of all, as has been

explained with reference to Figures 1A to 1E and Figures 2A and 213, a 15
second-coating-71 was produced on the side 2 of the substrate .1. To
produce a phase grating, these structures advantageously conprise a

regul ar arrangenent of-trenches 40 which extend in a straight or curved
line al ongThﬁearr§@Sﬁ§@élt2 Shewhe pdti%r nedl Fagéiver1 PHERLY S¥mpiEivs&E a 20

_vitreous ngLef, WL R Jeenghess Céhcfvunthatacsmbxesé kine ;i 1ahengd he

‘surface of tﬁe substrate 1 it 1s possib T or exanple, to,achieve-
f ocusi ng eéd:etn.sgsTdopT @d@@smrphasvsf Cgrméhhgctrhelpr eppﬁ»esamom cga | ayer

G ornt B9sPFhfely 30RO AN ST Yy SomNLLeRGRERLELAR- KoBs R,

di fferent Fac ive indéx~ than urt
whi ch' i s usedths haypaser ;mtem:ppﬂnesxﬂ:st,o ctdmelq;)haseagdacungo‘mhl ch has been

created in, thi's way i Ia . The trat i-ch

has.  been produtet’ |ﬁpFﬁ C%mp%lent FHE exen%?gdaggan%g glﬁ%ﬁtabﬁ?self
serves -aspaatepnengf of. taef |1|a1yleer o&ubfayrsztsa 2hicHoinbledend, viheeooat ed
substrate 1, afte tterned ¢ i 7 been_produce d

To the furteriEhet P B3 e SReRte G D ThReS | AP agEle i bELER
enbodigrenta phessuhsatahg Basi bélehdp&o@lm@dlb/}e thd5phayernihg By way of ,
exanpl e, the substrate, be an '4 O C T 2005 33 optoel ectroni ¢ conpanent
‘or a mecr &‘C‘é?lé%‘%ﬁ‘%?reﬂhﬁgﬂggﬁ mb’ﬁﬁ‘ﬁéﬁé’nt the function of which interacts

with the phase grating of the patterned coatlng 7. 5. Fig. 8 shows an.
enbodi nent “of a coated substrate 1 V\/m ch has }peetterned Iaygrs 71 and 72 on

each of tﬁBldﬁﬁU%lf%se' first of all, as has n explain
reference to Figures 1A to 1E and Figures 2A and 2B, a

15 " second coatlng 71 was. produced on the side 2 of the
. substrate 1. To produce a phase gratlng, these structures
advantageously comprlse a regular arrangement of - trenches
40 which extend in a straight or curved line along the
. .surface 2 in the patterned layer 71 whlch comprises a
.20 vitreous materlal Wlth ‘trenches which run 1n a. curved llne
along the surface of the substrate 1 it is poss1ble,.for.
.example, to achieve focu51ng effects To produce a phase
grating, the trenches 40 in the layer 7 are fllled with a
"transparent.materlal 29 whlch preferably has a dlfferent
25 refractive index;than the layer 71. A-further layer 72,
' -~ which is used_as a spacer, is applieddto the phase gratingf

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

The coated substrate 1 whlch has been produced in thls way
30 in thlS exemplary embodlment ltself 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 301n1ng layer 27
In thls_embodlment, the substrate 25 includes an actlve.

.35 layer 15. By way of example, the substrate_may-be an



sides 2, 4. The patterned layers 71 and 72 were in this case produced as
phase gratlngs in the same way as has been explained with referende0tDd 2005
Fig. 7. The phase gratings on 10 the opposite sides al so have different
periods. A coated substrate of this type nay, for exanple, be used as an
optical. filter with a high resolution. Ojscourse, it is. .also possible

- for other patterned coatings, such as for "exanple a nultilayered patterned
| ayer 7 which has been 15 illustrated with reference to Fig.. 6, to be

appl i'ed t ooplieelectheidi sidrgporainta csﬂmtmmsooélébtsowaaawrﬂbsm has- been ™
coated on nore than one side. The followng text - refers to Fi 9 and 10,

whi ch use “9BPAF&ga CURSSLE & (P oL FFFEREF At WiERoth rPﬁéfe

enmbodi ment grat iagmetrhed o adyéyﬂgarubgtfﬁgtfrned vitreous | ayer on a
substrate. As |I?ustrated in Fig. 9, to produce-a |ayer of this-type, 25.

" a mask 42 is arranged in. front: of the surface 2. of the substrate 1 which-

s to be coateds SAclAALy tenso@dgﬂts docatad het vesnsthersuifgreca and the

coatlng source .(not shown) e coating source use I's preferably. once.
again an baapppaternedn lparemscallaran&w 78 gut renribedin tevapppasdkefor 30

evaporatlog%&ggtbng4glsﬁg gegE%ﬁ i% e@ﬂgﬁﬁfnwgrgrlncythUts-44-in

t he shape of "and at thé nt 03|t|on of he structures which are to be
appl i ed. Afase phedmasid 42 phasebgeatmmga|xmunharsamenWaxﬁashbasubéane 2,

‘the layer 7. %i$hgggo§£Egdregirgaggygr %@ gaqugastructuresﬁgg¥hlch 35

correspond ¥ e openrn ntrary 6 what-Ts 2
|IILEﬂra1tme|mp§bglté siﬁesna$b04aaneydam@eﬂsmqﬂpnnmbds1 Kicextedont act

P he SHLEE el DeOLASL ackenal s, LI RessLLe 4 spgnce from

substrat e.odt i sl tflﬂltaﬂywn.d]&far reghopekoliie ommsloft @oarrsm,crﬂas:aﬂ di stance

betmeen.'also possible for other patterned coatlngs, such as: for

_ 'example a multllayered patterned. layer 7 which has been

15 illustrated w1th reference to Flg 6, to be applied to one
~ or both s1des of a substrate of this type which has been

coated on more than_one s1de.

The following: text refers to Figs.-9 and 10, which use
20 dlagrammatlc cross. sections to illustrate two further '
embodiments of a method for produclng a patterned vitreous

layer on a:substrate

As illustrated in ?ig. 9, to produce'a layer of this;type,h
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 coatlng source (not .
shown). The coating source used is preferably once again an f
evaporator, 1n partlcular an. electron beam evaporator for ;'
"30 'evaporation coatlng glass The mask 42 has openings and/or SR
. cut-outs 44 in the shape of and at the. 1ntended p051tlon of'f
~the structures which are to be applled After the mask 42
has been pOSlthned in, front of the. surface 2, .the layer 7_.5
is deposited, this layer- then havlng structures 9 which

35 correspond to the openings 44. Contrary to what is



2."A refinement of the nmethod of or .substrate does not |ead the nmasgk ﬁﬂ%ﬂp
the surface this type is illustrated in Fig. 10. In the enbodi nent g 5
in Fig. 10, the substrate was joined to the mask 42 by an adhesi ve bond 46.
.10 prior.to the evaporation coating. The mask can then be detached again
after the evaporation-coating glass |ayer34has been. deposited, so that once
again, in a simlar manner to the enbodi nent of the invention' described
above, a .product with a patterned evaporation-coating glass |layer lis 15

obt ai ned opy ihgrsyrLacen2rol .t he suRstizalke ¢ HnHPU B boepsubelr-ahe my
al so be coated on nore than- one side. Mreover, it is also possjble for

nultlIayer@@rpeﬁt@@héﬁcéodﬂthg§h€osﬁéﬂ%ﬂﬂ|%ﬂ#4(?%ﬁ?ﬁLﬁ%J??yantE?des . 20
in part'0§%§%1$&ht§8 s0PBoS! bigsthdfe gﬂemtdhéfgﬁ¥%ééﬁfb'YTEESMQbkaaznanner-

to the imen nmet ho aecor- to. the invention which have been .
descri bed miyhin ep@reincelat Eilgs BA U@l@léd &vdl/tdre Fiptuateol4G502.5 (Fig.

11 sh electro e f
subst?ga\/'tse |cha%s&=b€‘%n %ggggdt?ﬁg%cg% é“ﬁg’rert squ%ﬂea%eﬁél%geﬁ??%nﬁéaﬁe -
substrat e. tausied i/msrsasedodlandntbebetweeapctm ingrske catd righey| sssfased was

ruat o ek SRR B8 P2 T, BoBRER, BTS00y add EtloRactEs

~evaporat i am coiagj g ontw eh@aémbbﬁedehtrsho&mmmg?ﬁgll Ilrﬁ/vectheby lift-off

.of-. the relons ofthe glassla ntheflrs coating b soI t he
first coat T i YRFHe SHo E\ eVBAFKWER Paefith %/fs T tuge

. can 1lge pr;ﬁdmectcprtr?é é«d@p&fatgcsnuabaglhge mhaamwmmgeﬁ bé he
|nvent|on 4 OCT 2005 35 List of Reference S%hbols 1Suberrate_2F|rst

surface, WatAshed et ceREeR, thf evaporation-coating glass layer

. has been. deposited, so that once agaln, in a similar manner
to the embodiment of the invention described above, a
product with a patterned evaporatlon coating glass layer is

15 - _obtalned on the surface 2 of the substrate

' Of course, the substrate may &lso be coated on more than
g'one side. Moreover, it is also p0551ble for multllayered
patterned coatings to be applled to a plurallty of sides,

20 in particular to two oppo51te SLdes4.of,the substrate in a
similar manner to the embodiments of methods'acdording to
the 1nventlon ‘which have been described w1th reference to

Flgs 3A to 3F and/or Figs 4A to 4cC.

25--.Fig"1l shows anlelectron microscope image of part of ‘the
| ,Surface of a substrate whlch has been coated in accordance
- with the 1nventlon The substrate used was 3111con and the
,evaporatlon coatlng glass used was the abovementloned glass
8§329. In accordance with - the lnventlon, the structures 1n'f
30 ’the evaporation- coatlng glass layer were produced by
evaporation coating onto-a- patterned flrst coatlng followed
by . lift- off of the reglons of the glass layer on the first
coating by dlSSOlVlng the first coatlng The 1mage shows
that very well-defined glass structures can be produced on

35 substrates using the method according to the invention.



the substrate .3,31; 32First. coating. 40pposite, second surface of thege ﬂMS

‘Substrate 5, 12hbgat|ve structures in first coating 3 6Uncovered reglon on

~surface 2 7Patterned |ayer 8D ffusion barrier |ayer 9,9A, 9BPositive
structures of layer 7 94Strip-like structgees in second |ayer 7 71,72,

73, 741 ndi vidual layers of a nultiple pattérned-I|layer,? 91,92, 93Structures

of the individual layers 71, '72, 73 1llUnsupported regions . 13Cut-out in

| ayer 7 14Contact surfaces 15Active layer. . 17Through-contact .

191 nt er connggits ¥l GaidyerSEoppamens - 25.. .. Further substrate' .-
27Connecting lTayer . 29.Transparent filling 40Trenches in layer. 7 42
.Mask. . . 44.Qpening. i.n 42.46;Adhesive bond ' ‘4 OCT 2005 36 Clains 1 . A
met hod foffThe. parTerned] oBGELAgcal . a . supstrare (1. ) nhaving ar |ec$t one

~surface (2L _which is to be coated. _conprising the steps of:
- . ' . T First surface, whlch is to be coated, of

the substrate

13, 31, 32 First coating

4 : - Opposite, secoﬁd sgrﬁaee'of the

_ | _ . substrate | -

5{ 12 _- ‘ Negative structures ih first coating;j-
6 Uncovered .region on surface 2 -~
7T Patterned layer

8 lequlon barrler.layer

9, 9A; 9B Positive structures of layer 7

94 o l Strip-like structures 1n second layer 7

71, 72, 73, 74 Ind1v1dual layers of a multlple
' ‘ | patterned: layer 7

91, 92, 93~ Structures of the 1nd1v1dual layers 71
|72, 73 | |
11 | Unsupported regions
13 - § Cut-out in layer 7
i4 - . Contact surfaces |
f1is ﬁi Active layer.
117 — Through-contact -
19 - __lnterconnects
21 ) .| Cavity
23 o o Component
125 .. | Further sﬁbstrate'
27.-_e L Connecting-layer
29 ~ Transparent filling
{40 .~ |Trenches in layer 7
2. |Mask |
4. - | Opening in 42

146 - . | Adhesive bond




‘produci ng at |east one negatively patterned first coating (3, 31, ;%k
the at | east one surface (2), depositing at |east one second Iayer T 2005
.72.,. 73), which conprises an evaporation-coating glass, on 10 the surface
(2) which has been provided with the first coating (3, 31,' 32) , at |east.
partially renmoving the first coating 31, 38) . 15 . 2. The nethod as
clainmed in claiml, wherein the.step of producing a negatively’ pat.terned
first coating (3, 31, 32) on the at'|east -one surface (2) conprises the
step - of uncomesi ng regions .(6) of the at |east-one surface .(2) whichis
to be coateéd.. 20 3. The nethod as-clai med substrate (1),is.part carried
out while the'in claim.1 or. 2, wherein the of .a wafer and the nethod is-
substratejis -ﬁtmé&h@arfoefthaepa\s%%e@se%ﬂﬂm 25f 4" sUbSt¥BEROGIAS
claimed in one of claims 1 to 3., in which the s ep of depositing-a second
| ayer. (7, 71, 7#@7Bng 3t lmaéh eBfApPE&acan- (c?\)awﬂeﬁh bh-E@aPENgOsLEss,
'conpr%§es the # fq g§#0§hélgg gg §¥aporat|on 30 .coating. 5. The nethod -
as clained in c erein ﬁ gposition of a |layer by evaporatlon _—
coating -conpri ses Ipnpduexngﬁaplbsastloneenheace&aiuﬂﬂﬁﬁnemme@oé;rﬁg
-4. OCT 2005 37 6.. rmghod % f@é@'“é%é"séhf¥@gr?b? the
evaporat|on cotT T é% ri ses’ t step o electr

- dep031t1ng at least one second layer (7, 71, 721.

73), which comprises an evaporation coating glass, on

IO. the surface (2) which has been prov1ded with the flrst
' ‘coating (3, 132), ' o
- at least partially remov1ng the flrst coating (3
31, 32). '
15 2. The‘method as claimed in claimll,fwherein'the step of

lproducing'a negatively patterned first coating (3, 31,
32) on the at least one surface (2)icomprises the'step
of uncovering regions (6) of the at 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.onenof.claims 1 to 3, in
| | which- the step of depos1ting a’ second layer (7 71'
"”72, 73), 'which comprlses an evaporation coatlng glass,
' comprlses the step of depOSltlon by evaporation
30 'coatingl E - '

5. The'methodjas claimed in claim 4, wherein the
deposition of a layer by evaporation coating comprises.h

the step of plasma ion-enhanced evaporation coating.



beam evaporation. 7. The nmethod as- clainmed in one of clains. 4 t o,
wherein .the step of evaporation coating of a |ayer which 10. 8. -~ %5007 2005
.conprlses an evaporation-coating glass conprises the step of evaporation
of evaporation-coating material, which: forma material,with a vitreous
structure which has been deposited on thg-surface (2), froma single
source. The nethod as clainmed in. one of Claims 4 to 7, wherein the step
of evaporation coatlng of a layer 'which conprises an evaporatlon coatlng
glass conprises the step of co-evaporation fromat |east. itwo sources.  The
nmet hod as clainmed in one of clains 1 to 8,. wherein 20 .. t he. step of
deposi tingéa sedbadredyed @5 AR NWHQhatmnﬁro§e5,awhereln the
evapor at i-on- coa C p [ lLayer with a
conposi ti-on V\hlgjgﬁg\?gjral%z%q %nge ??ic‘lorryﬁ%%e%@%cgﬁgg %’E Q e%txg%lrface
.25 30.10. - ThHe nbebmdeaspUEEUnaml n. -one.of - cl ai'ms 1 to 9-, .wherei:n. " the
step..Q dep03|t|ng a 'second layer .(7, 71, 72,1 T73) mhlch conpri ses.-an
evaporat i on-coat.i ng gl ass conpri ses, - the. step of sputtering on a-layer
(7, 71," 72,' T7BheltetBbdAareihedriedr ithematderarsinsati vg. ef ghettedtrate
(1) having'at | east one_gurface whi-ch"is to_be coat ed, partlcular

2)
‘as. clai med i n. onRSoPtERe® r&E@&PﬁGghﬂqmqﬂét%ﬂﬁH?ﬁrP %%e§uBEtF5te (1).
coat ed WIth an @d@@@ﬁeésoance&bpwaghmddartqu@ g?tl.é@ékcomprlses the

_ step of evaporatlon of- evaporatlon coating materlal
0. Whlch forms a materlal with a v1treous structure whlch

:has been depos1ted on the. surface (2)f.from a s1ngleg

source
8. = The method as claimed in. one of claims'4 to 7, wherein
15 . the step of evaporatlon coatlng of a layer whlch

comprlses an evaporatlon coating glass comprlses the i

step of co- evaporatlon from -at least two sources.

9.. The'method as claimed'in one:of-claims 1 tc's,_wherein

20 . . the step of depos1t1ng a second layer (7, 71 1, 72)
which ' comprlses an evaporatlon coating glass comprlses_
-:the step of dep051t1ng a layer w1th a comp081tlon '

'"whlch varles in'a dlrectlon perpendlcular to the

, ',surface
25 , _' . ' _
| 10Lp'The method as clalmed in. one of claims 1 to 9 Qherein~3
| '..the step of depos1t1ng a. second layer (7, l. 73) .
which comprlses an: evaporatlon coatlng glass comprlses
N '"J_the step of sputterlng on a layer (7, 71{'72 .73)
30 : . L o o : .

lltf A-method for.theipatterned coating of a-substrate'(lx
| having at.least one surface:(z) which is to be coated,
in particular as clalmed.ln”one of the'preCeding -
: clalms, wherein"the substrate'(l) is coated with an

35 - ”evaporatlon coatlng glass through a mask




~:4 OCT 2005 38 5 12.' The': method, as clained in claim11 mherei;mt&E% 2005

mask is 13 -brought into contact with that. surface--' (2); -of. th
Substrate (1) which is to be. coated. The method as .clained in claim1l
or-12 , wherein the mask, iis - joined to the surface which. is.. to
be.coated. 10. 14.' 'The nethod as clainedgin. one of  clains. 11 to 13,
wherein the mask is adhesively bonded to tthe substrate. .” 15...° A coated
substrate, in ,particular whi-ch’ can be coated using the' nethod as .
claimed jn one '~ of , -the. preceding-15 clains, and which. on at l|east one

rside (2) ltﬂas athe pc&étﬁbﬂeéscaahhﬁ@d( 1n, <clafik h11 72wheg§3nbt"h43) wslehis
corrpnses orat|on coatin ass The ‘cqat'e S S : '
.n cl aﬁ?ﬁcg hE\héPEPnCQBtgcghé’lEFaﬁ (FETETE ')@l)l Oét%ﬁl is

cl ai mred
depOSIted on asms@fauel xlpatvh@enegl.s to et coateag (3,731, 32) ..on. the

at Iegst one 'side"'(2.).", aid the negatively patterned first coatlng
(3, 371, 32) is- at |east partlally renoved. . 25 30 17. A device ..for’

carrying. @it tg r@é@ﬂgﬁ 28095 4 mehoan er%q%'ﬂg orthe m@&%qn %&?ét rate:
as clalned i'n one o e rece Ing'~ claims.. .
mask- is- jOlned to the surface Wthh 1s to be coated o

14]'The method ‘as claimed ‘in ‘one of claims 11 to 13,
10. | whereln ‘the mask is adhe31vely bonded to the-

substrate

15. a. coated substrate, in partlcular whlch can. be coated'
u51ng the method as: clalmed 1n one of. the precedlng .
15. .clalms,_and whlch on at least one 51de (2) has a- ' |
' patterned coating (7, . 72_ 73, 74) which comprises

_ an evaporation-coating glass;

16, The coated substrate as clalmed in’ cla1w115, whereln
20 - the coatlng (7 71, 72, 73 74) 1s dep031ted on a
' ‘negatlvely patterned flrst coatlng (3, 31, 32) -on the'
at least one s1de (2), and the negatlvely patterned
flrst coatlng (3, 31, 32) is at least partlally '

. -removed.
25
©17. A device. for carrylng out the method and/or for-
_ produc1ng the. coated substrate as clalmed 1n one of
‘the precedlng claims. '

30

35




