1 5 JUN 2006 1 *@00002* Process for coating metal surfaces, and substrate
with a coated netal surface 5 Description The invention relates in
general ternms to a process for coating netal surfaces, and 15 pas t2008ul ar
the invention 10 relates to a process for coating netal surfaces with
vitreous |layers and to a substrate having a netal surface and a vitreous
coating producible in accordance with the process. Vitre mmwumm have,
inter alia, very good passivation and i5 encapsul ation mmmm%m
exanpl e, glasses offer excellent protection against water, Wwalgd.Vvapor and
in particular also agai nst aggressive substances, such as aC|ds and
bases. 20 Vitreous |ayers for protecting netallic surfacgﬂ have m

l " t- free

known in the formof enanel. During enaneling, an inorg waﬂmmu
glass mxture is applied to the netal substrate and the

However, a process of this type cannot deposit thin glass [|*&8#es or gl ass
| ayers with an accurately defined thickness on netallic substrates.
Moreover, a process of this type which renelts a prelimnary coating is
sui tabl e dmﬁ®c¢%ﬁ feyinezhieg matah avefsobfi cheAt sybisiternel Witdt abl e.

Mor eover , hfrsur e, also not possible to produce an accurately
structure VI reous ayer on 3 substrate. 1 5 JUN 2006 2 Therefore, the
invents on is based on the object of providing a substrate with a netallic

surface ar]g acrvigr{eous coating in
—

The invention relates in general terms to a process for
coating metal surfaces, and in particular the invention

10 relates to a process for coating metal surfaces with vitreous
layers and to a substrate having a metal surface and a

vitreous coating D*oduc1ble in accordance with the process.

Vitreous coatings have, inter alia, very good passivation and
15 encapsulation properties. For example, glasses offer

excellent protection against water, water vapor and in

particular also against aggressive substances, such as acids

and bases.

20 Vitreous layers for protecting metallic surfaces have long
been known in the form of enamel. During enameling, an
inorganic, solvent-free glass mixture is applied to the metal

substrate and then fused.

25 However, a process of this type cannot deposit thin glass
layers or glass layers with an accurately defined thickness
on metallic substrates. Moreover, a process of this type
which remelts a preliminary coating is suitable only for
substrates which are sufficiently thermally stable. Moreover

30 it is therefore also not possible to produce an accurately

-

structured vitreous layer on a substrate.



particular on this surface which is inproved with regard to 5 the drawbacks
outlined above, and of providing an i nproved process for pr?ducin oat ed
substrates of this type and/or correspondi ng products. This Bbf@%gmﬁs
achieved in a nost surprisingly sinple way by to the subject matter of the
i ndependent cl ai ns. Advant ageous refinegents and configurations are given
in the respective subclainms. Accordingly, the invention provides a process
for producing a is coated substrate and/or a product having a coated
substrate which has at |east one netallic surface, in which the substrate
is coated with an evaporation-coating glass at |east on the netallic

surface. 20/ e£oné edcsebshvahei 86C9EdbAIeH0chN® HeNWeI@N o AW e, 1ici ng
produci ble in particular by the Erocess according to the invention, -
accor di ngt ySEoRpFRsesWht | a8t BhelfeERFERES 3GFF &c¥ltEROUSUSSETANE 18I ng

provi ded pé#dy & £YapRrahi ensuseatiNgngkbasss! awphoRRdt e tietaldi-g W face.
25 The evaporation-coating glass |ayer of a product of this type can serve
as a passitattorverclencapsttaefofPPE§er anRbPEOPERPYICERE ePapsPFOVES coat i ng

gl asses AL so LbSIHAGHISNEY BYar¥8T ¥uneedaLeChE ¢ali ol Rslabin@yor
properties. 30 Wth regard_to the barrier properties of evaporation-coating
gl ass f orCYTee TPRUPEY TR eESconponent s and other substrates, reference
is also made to the applications DE 202 05 830.1, filed on 04.15.2002, 1 5
JUN 2006 3 DE 102 22 964.3, filed on 05.23.2002; DE 102 22 609.1, filed on
05. 23. 2002his PELISX 2Ps oEEhYeved| ed @nmOSt 28u2002singly simple way by

10 the subject matter of the independent claims. Advantageous

refinements and configurations are given in the respective

subclaims.

Accordingly, the invention provides a process for producing a
15 coated substrate and/or a product having a coated substrate

which has at least one metallic surface, in which the

substrate is coated with an evaporation-coating glass at

least on the metallic surface.

20 A coated substrate according to the invention, which is
producible in particular by the process according to the
invention, accordingly comprises at least one metallic
surface, the substrate being provided with an evaporation-

coating glass layer on the metallic surface.

The evaporation-coating glass layer of a product of this type
can serve as a passivation or encapsulation layer. Moreover,
the evaporation-coating glasses are also distinguished by
very good electrical insulation properties.

30
With regard to the barrier properties of evaporation-coating
glass for the encapsulation of components and other
substrates, reference is also made to the applications

DE 202 05 830.1, filed on 04.15.2002,



DE 102 52 787.3, filed on 11.13.2002; 5 DE 103 01 559.0, filed on

' 01.16.2003; in the name of the same Applicant, the content of disclosure
of which is hereby expressly incorporated by reference. Wthqreggy @yggo t he
barrier properties of evaporation-coating 10 glass |ayers, neasurenents
have shown that with |ayer thicknesses ®f the evaporation-coating gl ass

|l ayer in the range from8 pmto 18 4m heliumleak rates of |ess than 10-
7 nmbar 1 s-1 or less than 10-8 nbar 1 s-1 are reliably achieved. Wen

using | ayer it ickne f 8 d 18 pm the nmeasurenents have
even shogaf ﬁeqvg L#I Iageéad{:'%’at*e]?eoc? Orbeﬁ?k%'%&g%d 2 x 10-9 nbar 1 s-1, and

t hese upps 1d213> eo®e. 1 alfesdy subss aariabby; i nfl uenced by the neasurenent
i naccuracy. of the tests carrijed out T. ubstrate with a netallic

surf ace dlor?a&zoegiq ”tgh'e(rairl]seocijic?:f"1 r%?é%i%g%%bstrat es or substrates which
~are onlypmpardgd ad y7aet®n) lictledush B5. IDnr2esanpl e appropriate conposite
materials. An exanple of a substrate of this type is a copper-coated

pl asts ¢ RbsiGat®B x> 9 L udedt §Dropriht 8- 2802i rcuit boards. Moreover, on

account of, the: GRatd Nk aceOrgimg Afb1heant NVERLi ednt @kt ngrphase1akukew or
noderate tenperatures, the invention makes it possjble to produce products

with a glofsEEhdeat dETRitAl FRE &R PACERFATRAT - he R neY neft FRE™EEI Nt of t he
netal may al so be | ower than the tenperatures which are customarily used
for enaneling. Accordingly, the process may also, for exanple, be applied
t 0 subst Mt XEERHT Shghoke eIty mrepeiyseantt t RerePERE1IARs6°4FE8Es new

conbjnat ipns Of) 1, J U6 dhdit £ AlS ERohe Hsed DcRr 0dyets which can

be produced in accordance with the invention. Also, to carry out the
process addotidiarpad ahehnamporatien-coating glass layer 1in the

range from 8 um to 18 um, helium leak rates of less than 10°
" mbar 1 s or less than 10°® mbar 1 s™* are reliably
achieved. When using layers with a thickness of & pum and

15 18 pm, the measurements have even shown helium leak rates of
between 0 and 2 x 107° mbaf'l s™!, and these upper limits are
already substantially influenced by the measurement

inaccuracy of the tests carried out.

20 The substrate with a metallic surface used may be either
solid metallic substrates or substrates which are only
partially metallic, such as for example appropriate composite
materials. An example of a substrate of this type is a
copper-coated plastic substrate as is used for printed

25 circuit boards.

Moreover, on account of the coating according to the
invention taking place at low or moderate temperatures, the
invention makes it possible to produce products with a glass-
30 coated metallic surface in which the melting point of the
metal may also be lower than the temperatures which are
customarily used for enameling. Accordingly, the process may
also, for example, be applied to substrates comprising low-

melting alloys and therefore also allows new combinations of



"5 i's not absol utely inperative that the substrate or the netallic surface

to be coated be planar. Rather, a coating conprising an ’
evapor ati on-coating glass |layer nay al so be applied w thout pSroJHI\‘eWQB to
curved and/ or stepped netal surfaces. Accordingly, the process according
to the invention 10 can be used to produce a product or a coated substrate
whose coated netallic surface is not planar. To coat nonpl anar surfaces of

thi s 1YPefierOs XMl &odd i ProAuse. hOMpRenRoLSCaRt bR.AR4l arge- area

substrates, It may 15 noreover be advantageous for t strate to be
moved w tdrcordipeee Wioth heheoumvert source during the coating operation.
This novenent nmay, inter alia, conprise a rotational novenent, a

transl ati on novenent or a nutational novenent or al so a conbination of such
novenent A1), Accararry dwt alparproecess | ycpoefiengedoenbedinerhtdabnt het

invention, the gl.ass is {deposit by ev. ragion ting, Lth the gl ass
mat ep':*l al lb“einn%“ g‘a\/baspc?sjlr%%%]g} flrr?‘)pn? %gtsllf?(? :rbk?%g g%%r%‘éggggabgieog\(%éﬁt age of
“evapor at i@t &datd rgursaddato the codiséd dbe phkneh. i Bathebe eoabedidees not

have to be subject edﬁtoexhail%rathgr_rralatllogds. Dur i gg Lhe deposi ti%g

oper at i orf, > THe SUBS t At e SR He ke pr T 1A Pefpar ature Fange B8t ®en room

t enper at W 3and @pproxp et edys D Cudfedi andhos teapeedt meealange, there
is generally no dampge or. oxidation whatsoever to.the substrate. In the
context GTRAIRE % oLbrito] HUEHLY orf NarPRREEOT atF 6rE 4389 cbat FRE GPEEE 6% o be
undersSt 0k rAHITRAHBNE A @asscd H PAdiZO6H gospatsanguBBtabtkeasbshi nary

system of materials which can be deposited on a surface by evaporation
-coati ng. ed metallic surface is not planar.

To coat nonplanar surfaces of this type or, for example, to
produce homogeneous coatings on large-area substrates, it may
15 moreover be advartageous for the substrate to be moved with
respect to the ccating source during the coating operation.
This movement may, inter alia, comprise a rotational
movement, a translation movement or a nutational movement or
also a combination oi such movements. |
20
According to a particularly preferred embodiment of the
invention, the glass 1s deposited by evaporation coating,
with the glass material being evaporated from a suitable
source.
25
One advantage of eVaporation coating is that the substrate
which is to be coated does not have to be subjected to high
thermal loads. During the deposition operation, the substrate
can be kept in a temperature range between room temperature
30 and approximately 150°C. Within this temperature range, there
is generally no damage or oxidation whatsoever to the

substrate.

In the context of the present invention, an evaporation-

35 coating glass 1s to be understood as meaning a glass



_evaporation-coating glass used may, -inter alia, be a borosilicate glass
conprising alum num oxi de and al kali netal 5 oxide conponents,{suegR zZgs f or
exanpl e the evaporation-coating glasses of type 8329 or (018-189 produced
by Schott das. Moreover, this glass has a coefficient of thernmal
expansion which is close to that of stgndard netallic substrates or can

be matched to the coefficient of thermal expansion of the 10 substrate by
appropriate nodification to the conponents. It is also possible to use
evapor ati on-coatin | as f _a, di.fferent conposition, . articular in a
ol tr ol 11y SOTERRSAP S5naEopeaRtohdnans: AUAL o S Srade 4 RESTASEES oy
have is dbéf@epotipeapent kesuirfiater By ekapeifaaGionyedatdey;. depsity,

har dness, etc. Twp gl asses having the follow ng conpagsitions, in percent by
20 25 wei @%%Poé"éé@gecaé’é?n@oﬁﬁaaﬁéntl§.edsf“®¥75-18?§@65-aﬁ5%eiﬂﬁafo- 15920- 30%
Na20Ll- 5%0pdrd & LidtRe éi&s@-Qomp%i%i%FKaggﬂ&h%%@;§ﬁ%%)%&%p%&ﬁ%fﬁlﬂ%é%ﬁl
have proven to be particularly suitable evaporation-coating 30 glasses for
a coat ed Q¥bderGPEPAREBEEI nUED BReIPRvEHENER Cakdloe vaDHERIEH -SEdriding t o

the invendiQusedhgrotgssessvhi b apesbraberablayused.i Al ¢yl have the
properti 2\% listed in ?ﬁe table below 1 5 ?UN 2006 6yIProperti esQ assl G ass2
Moreover, this glass has a coefficient of thermal expansion
which is close to that of standard metallic substrates or can
be matched to the coefficient of thermal expansion of the |

10 substrate by appropriate modification to the components.

It is also possible to use evaporation-coating glass of a
different composition, in particular in a plurality of layers
on top of one another, in which case the glasses may have

15 different properties in terms of refractive index, density,

hardness, etc.

Two glasses having the following compositions, in percent by

weight:
20

Compornents: Glassl Glass?2

Si0, 75-85% €5-75%

B,0O; 10;15% 20-30%

Na;0 1-5% 0.1-1%
25 L_izo 0.1-1% 0.1-1%

K,0 0.1-1% 0.5-5%

21,0, 1-5% 0.5-5%

have proven to be particularly suitable evaporation-coating
30 glasses for a coated substrate according to the invention

and/or a product according to the invention.

Thne glasses which are preferably used in particular have the

properties listed in the table below:



.U20-300 [10-"K-"']12.753.2 Density (9/cm)2.2012.12 Transformati on poi nt
[ C] 562C742 Refractive indexnD=1.4691. 465 Hydrol ytic resistanceqgl gsg 2@ 12
-accordance with 1SO 719 Acid resistance class in 12 accordance with. DI'N 12

116- Al kal i

resi stance class in 23 accordance

with.

| SO 695 Dielectric

constant e (2.50)4.7 3.9 (1 MHz) (40 G}t)6tans (25C)45*10 26*10 (1 MHz) (40
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However,

evaporation-coating glass can be

material can be deposited by sputtering.
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chi eve

ts have
hi ckness
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r an

of the
can be

deposited on the

substrate not only by evaporation coating but also by various

other vacuum coating processes.

By way of

material can be deposited by sputtering.

example, the

The deposition of the glass layer by evaporation coating has

the advantage over other vacuum deposition processes that it

is possible to achieve significantly higher deposition or

evaporation-coating rates. Tests have shown that evaporation-

coating rates of more than 4 um of layer thickness per minute

can be achieved,

and the glass produced is deposited with a

firm bond onto the surface of the substrate without the need

for an increased H,O0 content to effect a bonding action,

in the case of the low-temperature bonding

(LTB)

process

as

The deposition rates which can be achieved by evaporation

coatinc exceed the deposition rates achieved by other



coating exceed the deposition rates achieved by other 1 5 JUN 2006 7
processes by a nultiple. For exanple, in the case of single- conpaNgpH
systens, such as for exanple silicon oxide, sputtering rates of just a few
nanoneters per mnute are achieved. 5 for coating with the
evaporation-coating glass by evaporation coating, it is recomended in
particular to evaporate and deposit the material by el ectron beam
evaporation. One of a nunper of advantages_of electron beam evaporation is
that the PEPGRRES tHars ittt etPh§ - t heT eFEeTPOR bédBmtE&n e Sic&itiHised on

a relati welppsidld SFededy, focusi 89 £ bramp1Lhks 17@kes oxligdpossible to
reach locally high tenperatures on the target of the evaporator, so that

hi gh 1 oFREIRY ith e hPevedSwi  hfey enabPRaF §TFoRSFoMEFSIEETIHTS at t he
sane timgalsa,deduces the 15 thermal | oadi ng caused by absorption of
thermal radiation to which the substrate is exposed. Thernal heating, for
exanple of a crucible filled with the evaporation-coating material, can

al so be ysgd V. €sS._ otdiLng tq._t i) i_Qn._ _The
o ocess Setor L he | Hrent TR PEaEERT-SRALNe RRL! By |t et hon
honogene®es tevaporidt | oh-coeehngngtdssn cpart hgelarRathervaporase advant ageous

ref | nenente s L NG AU QL885- 721 AGEOLALD0, S0 HhenT DYERELA0y tNeone of o

evapor at i on-coati ng gl ass can e deposit in stractaréd formon t he
nmet al | i c mufaaceyf solvantaageheoSubsecaten hasam sterpotartedn is that the

evapqration-coating gl.ass yer after, completion, It is_in this cantext
posgll%bl eptoooW e%pr"orc?urgse “o‘tef'ud aﬂ)}?a & aT - ST FUeE ulr:)i'%ra and %evgppf:@élltr&tr‘ G i ng
30 of the cwdidmige NbreaowkEr ,atde lpy oflbichs Dngof het buakur ettigl askelsayers is

describe%éé&fﬁ%%‘%3‘¥e§%¥r?%%éfﬁf”ﬁiSﬁpééggégggﬁrggaéknghe target of
the evaporator, so that high flow rates can be achieved with
relatively low powers. This at the same time also reduces the

15 thermal loading caused by absorption of thermal radiation to

which the substrate is exposed.

Thermal heating, for example of a crucible filled with the
evaporation-coating material, can also be used to carry out

20 the process acccrding to the invention.

The process according to the invention can be used not only
to produce homogeneous evaporation-coating glass coatings.
Rather, in an advantageous refinement of the process

25 according to the invention, the evaporation-coating glass can
be deposited in structured form on the metallic surface, so
that the substrate has a structured evaporation-coating glass
layer after completion. It is in this context possible to
produce both a lateral structuring and a vertical structuring

30 cf the coating.

application numbexrs 162 22 605.1 and 102 22 964.3, the

structured coating with
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“application numbers 102 22 609.1 and 102 22 964.3, the 35 content of which
with regard co the structured coating wwth 1 5 JUN 2006 s 15 JUN 2008
evaporation-coating glass layers is hereby incorporated in full in the
subject matter of the present applicatién. In order in particular to
produce lateral structures on the 5 nmetallic surface of the substrate, the
i nvention provides a configuration of the process according to the

i nventio |.Si g - ST e) ueing . east eqat ively
st uct ur &F B Kok 1ha" S5t b 2ba, LrPReY fer Bedbryp it AR E
evapor at ifari-lcdat ittge ghalsetaymatvart bé thet akkesensuripade osftiicn .has been
provided with the first <coating, - at least partially renoving the first
coating and the evaporation-coating glass layer on top of it. 15 The
process i tdhetef adre pasetcohaappbybngdacaefativelf ermuafturidie gt ralet ur es

whi ch are _to.he produced, i e formof _a ructured .first coating.

Depos 1 I DYoo St P Dt FEoBPRECS Bss PRy erVGRIthE SRR t he
subst r at eodtichutasi X0 dEetheopiedenst Actbedfihgste sheudhweed dayer then
produces the positive structures in the second |ayer. Then, in a
subsequeﬁpqﬁﬁﬁleQEF??r%TeB%a?fhg and the evaporation- coating glass |ayer
on top of- idranfidtg |Lastiepas tbaé| Yegi €DPNEY, sEButRAeWN AL HE@NMRIGA taN,
positive evaporation-coating 25 glass structures. In the context of the
present pr&¥esdie a6t FeSposiEtve and negative structures in general

refer to. sldgiadiuras Wi Chvarerat ibgasbapanyi glh¥scoapkenent amy with
respect to one another. This also nmeans in particular that” the at |east
one second &R mF ece Wot R heddpedn aRdCV36efebdsSedhet fiastr es.

coating,
- at least partially removing the first coating and the
evaporation-coating glass layer on top oi it.
15
The process is therefore based on applying & negative form of
the structures which are to be produced, in the form of a
structured first coating. Deposition of the evaporation-
coating glass layer on the surface of the substrate which has
20 been coated with the first, structured layer then produces
the positive structures in the second layer. Then, in a
subsequent step, the first coating and the evaporation-
coating glass layer on top of it are at least partially
removed, so that what remain are positive evaporation-coating
25 glass structures. In the context of the present process, the
terms positive and negative structures in general refer to
structures which are at least partially complementary with
respect to one another. This also means in particular that
the at least one second coating may have both elevated and

30 recessed structures.

The step of producing a negatively structured first coating

on the metallic suriace of the substrate may particularly

1)

advantageously comprise the step cf uncovering regions cf the

[$)

st one suriace which is to be coated. In this way,
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The ‘'step of producing a negatively structured first coating on the
nmetallic surface of the substrate may particularly advantageously conyrse
the step of uncovering regions of the ?5 at |east one surface whPc#N 20060
be coated. In this way, 1 5 JUN 2006 9 during deposition the

evaporati on-coating glass |layer cones rnto direct contact with that
surface of the substrate which is to be coated, and an intimte, direct
bond is created between the surface and the layer. 5 The step of producing
a negat i valyisy rdepos £dibhr sheceabpogattiay-chartther mees adyait ageeus! y
conprise the step of resist- coati in rticular, of resist-coati.ng by
negﬁs of %ih% é%%%f?nﬁoﬁhﬂ?BrwaFnEﬁﬁﬁ EHEEBFeSBFa§FﬁgS&ﬁ&F&F“fOW ich

el ectrodeposid ilon, coorpdpdyae anfinsimaeati Agrethesend eghrir@desq i nter
alia, allow the production of cgating wi th a honpbgenous thickness.

Mor eover PR PrddURe PaFtEEsI &R §P?ui?ﬁ?§s, the resist-coating may al so be
carriged out in nore than one step. 15 An advantageous refinenent of the

process according to the_ invention provides for the step of producing a
negat i vel J2€ sTreRt ot e PRRS N8 oat PRGEE VEOHPFFEECERESst pT6L ISoRlid@Saphi c

struct urimg, of flhendihste COREL A 2566080 ARRMS rSEEUGHUN KRG §F 2Q54sed in
many ways, for exanple including in sem conductor ‘nanufacpure. Thi's
st ruct ur i 9RF T EHhni FueLFakeSUE 2T paSsTBf éStoccaEhngvEYhingRNEePdl SPEM accur acy

of the StddudiHEeSac@IdEnssine dhgt BE3FEPEsHLEEB nWi khaacki gh throughput. This
process may, inter alia, also %e conbined with ™printing processes, such as

25 skt eerPJRITHIFRPOIIE IR | etopprading. aFbirexanpheingt Tyespossible for
rel ativelge road, St uGtULES, ) SHCH, 8. 0L LEXBUBLECL 1 BE 8Y¥ LEDeS 3L Lhen

conponents on a wafer, to be structured
a homogenous thickness. Moreover, to produce particular

structures, the resist-coating may also be carried out in
more than one step.
15
An advantageous refinement of the process according to the
invention provides for the step of producing a negatively
structured first coating to comprise the step of lithographic
structuring of the first coating. Lithographic structuring is
20 used in many ways, for example including in semiconductor
manufacture. This structuring technigue makes it possible to
achieve high levels of accuracy of the structures combined,
at the same time, with a high throughput. This process may,
inter alia, also be combined with printing processes, such as
25 screen printing or ink jet printing. For example, it is
possible for relatively broad structures, such as for example
the outlines of the components on a waier, to be structured
by printing on a photoresist and for the fine structure then
to be produced by lithography. This refinemsnt of the process
30 according to the invention accordingly combines the
advantages of photolithography with those of glass

structuring.

To produce the positively structured evaporation-coating

35 glass layer, the step of at least partially remcving the



“by printing on a photoresist and for the fine structure then to be
produced by l|ithography. This refinenent of the process 30 accord %Nt@[ﬁ he
i nvention accordi ngly conbi nes the advantages of photolithography wt
those of glass structuring. To produce the positively structured
evaporation-coating 35 glass |layer, théOstep of at |east partially
renoving the 1 5 JUN 2006 10 first coating may advantageously conprise the
step of lifting off regions of the evaporation-coating glass |ayer which

cover thesfiLst_gaoating, :hi t-h i e
evaporat i giﬁ (E:oaf:lgngtﬂé1 a§§W§§§F%&% c%mgc}\ygrcrot%ﬁqu‘f T g{hécoa e|pngO% 1alrfetjrrﬁt ed
of f by reabfakegfionikecfi toe evariorgtbheomeatca tilmg Shesgmoriayen-woath ng gl ass

ayer andare.t BRLeby Lemaued; ol o baGRNIQUE USSLL LOSLHCIY & goal | ngs

is often also referre to as the "lift-off" process. T I S process can
be carriedgvepprihiansieplte ngay lia spaetiesuiwind chi feoveer e diiats Drecoainang

gl asssl ayg£’ei §ig€QBSEE?dIbW %‘Em%vatlhio%k'% S f\M}isq:h cjosaéieéi l%éh%naé}'petﬁeh' ckness
of the first coating. In“this way, the first coating remains accessible at
t he side edgesrefibhecottunpupéssef leferceatd rg eevdre afte rrdmgowepostiion of
the evaporafign-ggoati |.a r..and_can then easily .-be renpved again,
f or exarrp%e ;By %ernglsglgsggl \%ggh%ﬁgfﬁggg)as“&inlggblles SoIEhtR L SA tl??r?efﬁarer gi ons
of the ewvapesathenttaoétingigl assclkager which cover the structures of the
first coating being lifted off with it. 20 A further variant of the process
provi des, as an additional process step, the at |east partial uncovering
of the fiTsis ppatisg, can bhatatrhiedf bust ihagek iinplro aonger derdmbical |y
covered bthhe second layer. This allows e>iternal. access to . 25 the first
coati ng. f the evaporation-coating glass layer is deposited with a
thickness which is less than the thickness of the first
coating. In this way, the first coating remains accessible at
the side edges of the structures of the coating even after
15 deposition of the evaporation-coating glass layer and can
then easily be removed again, for example by being dissolved
using a suitable solvent, with the regions of the
evaporation-coating glass layer which cover the structures of
the first coating being lifted off with it.
20
A further variant of the process provides, as an additional
process step, the at least partial uncovering of the first
coating, so that this first layer is no longer hermetically
covered by the second layer. This allows external access to

25 the first coating.

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

30 planarizing the coated metallic surface. In this case, the
coated surface oif the substrate is planarized until the
evaporation-coating glass layer has been removed at the
locations at which structures of the first, structured

coating are to be found.



To create access for the subsequent renoval of the first coating, it is
~advantageous if the step of at |least partially wuncovering the first
coating conprises the step of 30 planarizing the coated netal | 16 dui f2805e.
In this case, the coated surface of the substrate is plagiarized until the
evapor ati on-coating gl ass |ayer has been renoved at the |ocations at which
structures of the first, structured coeting are to be found. 1 5 JUN 2006
11 The partial renoval of the evaporation-coating glass |ayer nmay
expediently be effected by nechanical renoval of material, in particular
by neans of grinding and/or lapping 5 and/or polishing. The process may
additionally also conprise the step of aftertreatnent of the positively
struct ur NS RJRYLaAyBETOTRG O&f EBEt PEAPABAL ioan deetisad glems deamii e, to

round edgﬁg,o § ryuct ye itab rihe ni.steps in this

context are %ﬁﬁggfgﬁﬁﬁ a?gmgfﬁgﬁgggc%? éﬁaﬁébgg%%-?%gﬁp%&lCﬁnd/or t her ma

reflow. Tietetialiuiespeaniablarbbyaheantr edt gdibdindopindyor N apdelg for

exang!e,é;q%ﬁlger pgtﬁcal or electrical properties of the structures. is A

further embodimeRT-of 'the: process according to the invention, with which a

| aterally structured evaporation- coating glass |ayer can be produced in a
surface, provides for the

particularly sinple way on.the nmetalli a
evaporat?@ﬁyéﬁF€%%f?n@a I%§§1Y50%3£g$p?i§8 89“@5&58r5¥?0ﬁt€§hfﬁng t hr ough a
mask. Forafduistpespose: afcohedipgsioviaevar sapticelirelesprondsiayiche THRSK
may be applied fixedly on the substrate, for exanple by 25 adhesive -
bondi ng. é%%qﬂ7ﬁ%tT%X% ot Rerivsa iaﬁ?? ?ﬁénggk 8 r%PPén&@@eﬁeFﬁken t he
coating sty cetandthhes subsi &b ee aftertreatment steps in _this context

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

thermal reflow. The structures can also be aftertreated by

doping, in order, for example, to alter optical or electrical

properties of the structures.

15
A further embodiment of the process according to the
invention, with which a laterally structured evaporation-
coating glass layer can be produced in a particularly simple
way on the metallic surface, provides for the evaporation-
20 coating glass tc be applied by evaporation coating through a

mask.

For this purpose, according to a variant of the process, the
mask may be applied fixedly on the substrate, for example by
25 adhesive bonding. According to a further variant, the mask is

arranged between the coating source and the substrate.

To produce & structured evaporation-coating glass layer, a
further configuration of the process according to the

30 invention provides for the evaporation-coating glass layer .to
be structured following the coating operation. This can be
effected in a simple way by structuring by means of local

etching following the coating operation.



To ‘produce a structured evaporation-coating glass |layer, a further
-configuration of the process according to the 30 invention plrfvjugeézﬂgor t he
evaporation-coating glass layer to be structured follow ng the coagl ng
operation. This can be effected in a sinple way by structuring by neans of
l ocal etching follow ng the coating opgyation. 1 5 JUN 2006 12 The | ocal
etching may, for exanple, be effected by photolithographic patterning of a
phot o-structurable coating applied to the evaporation-coating glass |ayer
followed by the application of a suitable etchant by wet and/or dry 5 -
etching. Thethrsatagseching eprhafernajamntgnt dge@ddlart@isdbe selected in

such a héé‘ﬁi%ﬂ&gﬁ{aﬁkcSgé%@%ﬁni‘ﬁgsoés aghoﬁ‘:‘o‘l%%c%gx%bﬂ{‘%o"artocnesS
according to e I nvention tan be useéd no ni-y t 0 deposi Singl e
struct ur ezbpl iedi for thevapeparabnoneabehdgngl gisslsayiensr Foldawese byit is
al so withi.n the scope.of the_ invention go at least two
evapor at ihcdrrlﬁ c%%?;fh%gﬁfagso ai‘}e?glg %h e® g%gélittttllf ST REY WstFate. These
| ayers alstocdongmot Inhtliest oahayvethbheesahentonmpesiaidvemt sgrebucdns equentdey by
i 5 successiyve | jcation of the ers_it _is.alsopossible to produce a
verti cal %‘tlr%%‘?%?i %Ig %?g?h% Vé%%t}:iﬁ%;y g%%o?“&itrafg‘l ?,uraf%cceoftcetﬁ §TbStT at e whi ch
can be prattitedsistomi s way conprises a nultilayer coating having at | east
two evaporation-coating glass layers,. which may al so have different
conposi tions. 20 The evaporation-coating glass |ayer may preferably be
applied Tioe thwosebstsaterdihly aot bhekpassntioa rang®ef Le@ONRE PMILO 1
mm 25 Accorcgi n‘? fo an agvantg eous refinement, the conposition aof_ t he
evaptt at i Oh-CHAI Ty THagselaye CHayeBe T alPedonm P 2PRE 2 LT P45t e ng
appli ed, smadhalapeedr dbngtyuas€pai€dis also within the scope of the
invention for at least two evaporation-coating glass layers
to be deposited on the substrate. Tihese layers also do not
have to have the same composition, and consequently by
15 successive application of the layers it is also possible to
produce a vertical structufing of the coating. Accordingly, a
coated substrate which can be produced in this way comprises
a multilayer coating having at least two evaporation-coating
Glass layers, which may also have different compositions.
20
The evaporation-coating glass layer may preierably be applied
to the substrate with a thickness in a range from 0.01 um to

1 mm.

25 According to an advantageous refinement, the composition of
the evaporation-coating glass layer may be varied while the
latter is being applied, so that accordingly a coated
substrate having an evaporation-coating glass layer with a
composition which varies in the direction perpendicular to

30 the coated surface is obtained. By way of example, it is in
this way possibls to vary the coefficient ¢f thermal
expansion in the direction perpendicular to the substrate
surface. In this way, it is possible even for evaporation-

ccating glasses and metallic substrates which have



substrate having an evaporation-coating glass layer with a conposition
“which varies in the direction perpendicular to 30 the coated s rface i S
obtai ned. By way of exanple, it is in this way possible to vartt 2006
coefficient of thermal expansion in the direction perpendicular to the
substrate surface. In this way, it isipossible even for evaporation-
coating glasses and netallic substrates which have 1 5 JUN 2006 13
coefficients of thermal expansion which differ nore considerably from one
anot her to be mat ched to qne another. A further errbfﬂi ment of the invention
provi des SOGH ftife B o &th A St STRARDdI At ohcR o3t F hgT gPaES | ayer to
conpri se cdrolke depasiy | ooty apaitid o€ asd | g dhéer tal oheoanathkeast two
sources by co-evaporation. This refinenent of the process 1is also
suitable, for exanple, for producing varying conpositions in the |ayer, so

that mat er irqlys HIORSHJ ESnersUKE e asnfaxc Byanpreviesr ebraghkve index or
the tenperature coefficient, vary continuously or in steps in the

di reéti owoarsexrr@emtémaerr RIS SIRT R BT LRSS, LaYGhr Fat FERPFASEhe
conposi tign of. fNne | ayer. £an, 4&@4@%&%@&&&@3%@&@9 pLBRT sdepesiti on

processes, even using a single evaporation-coating source, for exanple by
varyi ng tivice sieeatde®) gnoweer- e VRREr e tora: - t%%t%@—bﬁie@%@bsﬁl ﬁbeaﬁrocess

evapor at i.Qn-_goat |%gl.g5[h?ises | Ayere vg t I"Ecgle;}];;(?é% %onprl se the

step of varying t conposition o mat e ei ng deposited
during deposidsion wrs tive WHiepl afer deqyosﬁhafngn%t@ay@lts V\Prﬁparééﬁﬁesﬁtlpbn

whi gy varjesdn e&anﬂgre%eork aocﬁeea LUl Blet 0t hensur£a6eraThee

co- evaporat| on may, exanpl e carried out 1n such a~ 25 way that two
or nore comidnenitenitof awy e:ﬁa}mrra{qwﬂ-xoamng greps bretkyapdracedofr om

di fferent sourcd%I uainadr”Ee”ch has\ﬂrtkgacéaeen deposited on the surface of the
subst r at € 6T e

Of course, a variation in the composition of the layer can

15 also be achieved using other deposition processes, even using
a single evaporation-coatiﬁg source, for example by varying
the heating power. Therefore, the step of depositing an
evaporation-coating glass layer may with general advantage
comprise the step of varying the composition of the material

20 which is being deposited during deposition or the step of
depositing a layer with a compositiorn which varies in a

direction perpendicular to the surface.

The co-evaporation may, for example, be carried out in such a
25 way that two or more components of the evaporation-coating

glass are evaporated from different sources and then, having

been deposited on the surface of the substrate, form the

evaporation-coating glass. However, it is also possible for

the evaporation-coating glass to be deposited from a single
30 source and then for additives to be introduced into the

evaporation-coating glass layer using a further source.

0f course, it is elso possible to vary the composition of the

layer using other deposition processes, even using a single



evapor ati on-coating glass. However,.it is also possible for the
evaporation-coating glass to be deposited froma single 30 source ang hen
for additives to be introduced into the evaporation-coating gl ssUN r
using a further source. O course, it is also possible to vary the
conposition of the |I|ayer using other deposition processes, even using a
single 1 5 JUN 2006 14 evaporation-coating source, for exanple by the
heati ng power or the deposition rate being varied. Furthernore, to achieve

conti nuou ica .. seal va atiqn-eoati | 2SS - r it ois
advantagé%ﬁ?gﬁég§%%§ éé%f&gg ?gﬁgﬁﬁéSEB%fE%ﬁgpggakgggﬁgt%F%Fé uf%ggé is

| ess t haror crthegdepos bt 56nprateFbeingnyameedll i ¢ substrate materials which
are to be coated, io0 gentle heating of the substrate during coating with

t he evaporation-coating glass |ayer, for exanple to approximately 100C, is
al so advanisgieotsoreén ovdechteveedoneihheusnl hestneedsed 13f tseeleadl i ng. is
Al so, to achi eve dense evagora i on-coati ng glass Ia%ers with I|qwlevels of
i npurd ti €8VeRRTF SRR pearentSi BLRRE PPEESHr e tdafi A EBAAERTYSh 1thd oat i ng
chanber isugtad®stoldfndesbabf thdvaskagaonekby11i0- sunliarce 2@ Thescaaidmg of
the substrate mﬁ%h an evagoration-coating gl ass | ayer may advant ageously
al so conpti sE3pt sta ?OnHMassi st ed deposition (PIAD). In this process, an
ion beamis additionally directed onto the substrate which is to be

coated. The ion beam can. be generated by neans of .a_plasma 25 source, for
exanplelﬁP?cWﬁ%%IT%ﬁaﬁflﬁ ESP?EBFEegﬁggefﬁ@EBIggﬁﬁhaaaﬁtFSn 6 FORTS fi es
the {ayergand alisoa¢ eABVEes an¥ shipesehyeadhier hAgcpaktingl @sthr @met he
substrate surface. This |eads_to particularly dense, |ow defect depaosited
| ayers. FV3PPIdeleexEOnhiCH PORFOWSEYERe LRAVeRKABR1Es toxpPRFREd N ST e

100°C, is also advantageous, in order to reduce thermal

stresses after cooling.

15 Also, to achieve dense evaporation-coating glass layers with
low levels of impurities, it is expedient :1f the pressure
during coating in the coating chamber is at most 107* mbar,

advantageously 10°° mbar.

20 The coating of the substrate with an evaporation-coating
glass layer may advantageously also comprise plasma ion
assisted deposition (PIAD). In this process, an ion beam is
additionally directed onto the substrate which is to be
coated. The ion beam can be generated by means of a plasma

25 source, for example by ionization of a suitable gas. The
plasma additionally densifies the layer and also removes any
loosely adhering particles from the substrate surface. This

leads to particularly dense, low-defect deposited layers.

30 In the text which follows, the invention is explained in more
detail on the basis of exemplary embodiments and with
reference to the drawings, in which identical and similar
elements are provided with identical reference symbols and
the features of varicus embodiments may be combined with one

35 anocher.



detail on the basis of exenpl ary enbodi nents and with reference to the

drawi ngs, in which identical and simlar elenents are provide? mﬁq@z
i dentical reference synbols and the features of various enbod ﬁeﬁ Wﬁy be

conbined with one 35 another. 1 5 JUN 2006 15 In the drawing: Fig. 1A to
1E use di agrammatic cross-sectional vie to 5 show process steps invol ved
in the structured 10 15 coating of substrates in accordance wth one

enbodi ment of the process according to the invention, Fig. 2A and 2B show
a variant on the process steps illustrated with reference to Fig. 1Cto
1E, Fig. BA%to ﬁF use di agrammatic cross-sectional views to show process
steps in Hc ?%a t8YW'EA an enbodi ment of the invention for the

mul tilayered structured coating of a substrate, Fig. 4 diagrammtically
depicts a_device for__carrying out the process according to the invention,
Fig. 5 shd¥®- al2rbSsiBectiohaliyFesmtht btghraseoacetionglsybsweate

accorgling to the inventi oghoW thrdceyeriisph! ya¥ai ¥L89: ROPRASLELAR QL <(she
evaporation-coating glass layer, Fig. 6 shows an arrangement for carrying
out a further enbodi nentCHRHE'ProteIsLaALEDF P gt BSC2BEARAES| Wi Eht Por f or

structured coating “ﬁthiﬁhbéﬂ%ﬁgﬂ@léPnEH@aéfBSegéaééc&?ﬁ?ﬁg to the
invention,

Fig. 2A and 2B show a variant on the process steps

10 illustrated with reference to Fig. 1C to 1E,

Fig. 3A to 3F use diagrammatic cross-sectional views to
show process steps in accordance with an
cmbodiment of the invention for the
multilayered structured coating of a

15 substrate,

Fig. 4 diagrammatically depicts & device for
carrying out the process according to the
invention,

Fig. 5 shows a cross-sectional view through a coated

20 substrate according to the invention with a
vertically varying composition of the
evaporation-coating glass layer,

Fig. 6 shows an arrangement for carrying out a
further embodiment of a process according to

25 the invention for structured coating with an
evaporation-coating glass layer,

Fig. 72 to 7D show process steps in accordance with yet
another embodiment for producing a structured
evaporation-coating glass layer, and

30 Fig. 8 shows an embodiment of a product according to
the invention having a substrate with a

coated metallic surface.

The following text refers firstly to Figures 1A to 1E, which

35 use diagrammatic cross-sectional views to iilustrate the



Fig. 7A to 7D show process steps in-accordance with yet another enbodi nent
for producing a structured evaporation-coating glass |ayer, ry% J%NF?&k 8
shows an enbodi ment of a product according to the invention having a
substrate with a coated netallic surface. The follow ng text refers
firstly to Figures 1A to 1E, which 35 H8e diagranmatic cross-sectiona
views to illustrate the 1 5 JUN 2006 16 process steps used to produce a
coated substrate with a netallic surface which has been coated with a

gl ass in paseosdaneepyi tBea tir phrotbediaments t@fy téiﬁ:ét%edg Wit h 25 The
substrate 1 has two opposite surfaces 2 and 4, with at |east the materi al

of the de?%%%12CmﬁP€ﬁaF§ WH1iEE BG&t B8SHEPRG SetEIth @ SfSsubstrate 1

may, for exasphgncbewacsoki ¢; et akbbaihedy o JHY 8xAH &y a conposite
material having a netallic |ayer whose surface forns the surface 2. 10 To

produce a structured evaporation-coating glass coating, a first coating 3
Is applieshdi&sbsofaall 1t9arsh€§voSBE>E@%§t% Qlrfhe Subsiiate 1,585 ghown in

Fig. 1A, which is to be coated shows a cross-sectional view
t hr ough t+R2SubsEe afaterifdl PEWEREG auruuaf:ﬁeﬁ PheEs § Ssttep b rradtied step,

structureﬁeén%afﬁ&aﬂned%ﬁg bﬂbgtEQEef hrﬁgP/CO%H*n%xaH?ﬁ o Bd 9 °

create a negative structuring wh I's conpfénéntary to t ina
structuuﬁﬁ?ﬁk&lﬂgbodheostrﬁ@ruﬁﬁﬁgphas bee@m©@ﬁn¢edma&amﬂahrhaxmﬂgeamay

t hat regi pre Leoayeface2, hJsdebe coated, of the
LS, igﬁ WQEEE gg %Eg ftorms th% S Fa2 PG

substrate 1 ?aveébee uncover e € Structuring nay, S dAter aI|a be
carried out by 25 photolithography, for which purpose the first coating 3

compri sesy, .l &XAIPL € - 3,RDRLOKCEL SO QMNLEN RS g1ass coating, a
first coating 3 is applied first of all to that surface 2 of
the substrate 1, as shown in Fig. 1A, which is tc be coated.

15 Fi 1B shows a cross-sectional view through the substrate 1
fo

a.

ollowing a further procesé step. In this step, structures 5
are introduced into the first coating. These structures 5
Create a negative structuring which is complementary to the
final structured coating. The structuring has been carried

20 out in such a way that regions 6 of the metallic surface 2,
which is to be ccated, of the substrate 1 have been

uncovered.

The structuring may, inter alia, be carried out by

25 photolithography, for which purpose the first coating 3
comprises, for example, a photoresist into which the
structures 5 have subsequently been introduced by exposure

and developing.

30 According to a further variant of the process, the coating 3
is structured not following application, but rather directly
when the layer is being applied. This can be achieved by the
layer, for example, being printed onto the substrate 1 by
means of a suitable printing process, for example by means of

screen printing. In this variant of the process, the

w
wm



“structures 5 have subsequently been introduced by exposure and devel opi ng.
30 According to a further variant of the process, the coating 35 USN 2006
structured not follow ng application, but rather directly when the |ayer
is being applied. This can be achieved the laver, for exanple, being
printed onto the substrate 1 by neans of a suitable printing process, for
exanpl e by means of 35 screen printing. ?n this variant of the process, the
1 5 JUN 2006 17 processing state of the substrate 1 shown in Fig. 1Ais

ski pped. D¥oecesszng howeverf thEi§UMS$$a¢@sgiMhﬁwnﬁfnrﬁﬁi';BHLaﬁtttg be
conbi ned w bsgqu ~Structuring, f.or . ex e a phot oresi s ei ng
printed |¥1\k£|§?§§t u?gdgggfﬁﬁ%S glr?fvgvte%é Sur fcéﬁ%%ofpci%s a}%]lﬁosrt‘?%t%mis and t he
struct ur esarianththabe be@hipeﬁnwédhoﬁuhmaqdaﬂuu;&ﬁudnunmgﬁ%fﬂwih?r, ;O{h
exanpl e i r iti |, finer structures. e, state o e
subg?rategéﬁgggéi%QF?ggH¥Eggggg Ed%g%Pﬁe3§ﬁ§§%% T SO Y S SR i vel y
struci ur edntoathagsutbafiege &€ shewsublsarﬁmvml&sur ﬁtrﬁl ftmbel @Mmg;dqlga%t ep. 1(:)1;]
coatin at, surface_2 of the substrate i ch _has been, provide Wit
the fi gt %}25 l?n%“%gwg? “aﬁré{}gs r &t SASCOEAY FIrass T WaGrert i d@ti ng
With an esepophti bn- 6patkngogbasdubayatdl’ ibnias ,prraferaiireansisad omle by
el ectron beam evaporation. The evaporation-coating glass |ayer 7 covers
the uncovered® ?ég?%ﬁss%ﬁaEHaFﬁesppwgt1€o§ﬂEngl§.QQQil@EE%; stee of
substr at epeddetihdiea subgegueat yskepuetur2@ vneeveri ng the first coating 3.
In this variant of the process, the coating was uncovered by planari zing
the thated netallic surface 2. For this pur pose, the coat-ed surface was

pl ane- gr cuitgl. unt i shdhe tayesuBsopateprefibhent ks ceal R had ikgen
removed. éﬁgéiéf? ;éé 5hgfféﬁgtsgggg;ggebgngﬁgghl%as been provided
with the first coating 3 with an evaporation-coating Glass
layer 7. The ccating with an evaporation-coating glass layer
15 7 is preferably carried out by electron beam evaporation. The
evaporation-coating glass iayer 7 covers the uncovered

regions 6 and the first coating 3.

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

20 uncovering the first coating 3. In this variant of the
process, the coating was uncovered by planarizing the coated
metallic surface 2. For this purpose, the coated surface was
plane-ground until the layer 7 on top of the first coating
had been removed. As a result, the first coating beneath it

25 was uncovered again.

Fig. 1E shows a subsequent process step in which the first
coating has been removed. The evaporation coating of the
evaporation-coating glass layer 7 onto the negatively

30 structured first coating 3 and the removal of the first
coating 3 after It has been uncovered ultimately leave behind
a positively structured evaporation-coating glass layer 7 on
the substrate. The structures 9 of the positively structured
layer 7 cover those regions 6 which were uncovered or were

35 not covered by the first coating 3.



.25 was uncover ed again. Fig. | E shows a subsequent process step in which

the first coating has been renoved. The evaporation coating,qf th
evaporati on-coating glass layer 7 onto the negatively 30 strﬁ@tdp%imﬁ rst
coating 3 and the renoval of the first coating 3 after it has been
uncovered ultinmately | eave behind a pdditively structured
evaporation-coating glass layer 7 on the substrate. The structures 9 of
the positively structured |ayer 7 cover those regions 6 which were
uncovered or were 35 not covered by t~-e first coating 3. 1 5 JUN 2006 18
The renoval of the first, negatively structured coating can be effected,
for exanpilee igmeNakcddimgei firAata BapgebbrelyssrvastugedhyoRstinehedncal or

dry- chemygale Sehiag; Dot nckagpal! 0By Ok: 0XbdIL LGN kN AN 0XKgeR plasa may
al so advantageously be used to renove the coating. The follow ng text,
with ref esaenoent oFigurest 27handc2B, oredpyarhsmacpletschédovari ant of the

st en: i 1 0. ' - d : t hi i ant
o R R RS IR S Be o M

shown wi tdivaferermesly B¢ guses 1é aedod8, thy capplingati on of a structured
first coating 3. The coating 3 once again has negative structures 5 which
| eave clear is regions 6 of the first surface 2. Once again, an
evapor at iTe fAdiowichg| @sst | ayeth 7réSeappteedot Bigheesurhaeadob B, he

bstrat ich has b d.in th f I ' I-i ed
by ol bat (30 UM Ay BT G T P & 5l GbatLar GEPCSEamBLFEPngRown ieh

evapor at irafeeaaidanx @l Bssures 1hi sndase, bhowedes, v2@ikhe bayehet hi ckness of
the layer 7 is sehgcted %{ S fhta mgg' that the. layer 7 ia not %pntinuous.
This |6 SR, © Hetorth Mol o theo RATEREFGnL by PREPERFGKnBSs GF ¢ he
evapor at irderc aatdwig Wil s srd Byeénde beb NRi fesest hanahlelr, by
application of a structured first coating 3. The zovating 3
once again has negative structures 5 which leave clear
15 ‘regions 6 of the first surface 2. Once again, an evaporation-
coating glass leyer 7 is abplied to the surface of the
substrate which has been prepared in this manner, for example
is applied by electron beam evaporation from a glass target
comprising evaporation-coating glass. In this case, however,
20 the layer.thickness of the layer 7 is selected in such a way
that the layer 7 is not continuous. This is achieved,
according to the invention, by the thickness of the
evaporation-coating glass layer 7 being less than the

thickness of the first coating. This phase of the process is

25 shown 1n Fig. 2A.

The first coating 3 can then be removed directly without any
need for it to be uncovered, for example by the planarization
shown with reference to Fig. 1C, since the fact that the

30 evaporation-coating giass layer 7 is not continuous means
that access is retained to the first coating 3 at the side
edges of the structures. Those regions of the layer 7 which
are on top of the first coating 3 are lifted off during

removal of the first coating 3 and are thereby removed.



thi'ckness of the first coating. This phase of the process is 25 shown in
Fig. 2A. The first coating 3 can then be renoved directly w thout ang need
for it to be uncovered, for exanple by the planarization shdwh JiNt 4406
reference to Fig. 1C, since the fact that the 30 evaporation-coating gl ass
layer 7 is not continuous means that attess is retained to the first
coating 3 at the side edges of the structures. Those regions of the |ayer
7 which are on top of the first coating 3 are lifted off during renova

of the first coating 3 and are thereby renoved. 1 5 JUN 2006 19 The result

whi ch renmi ns, as.shown in_Fig. 2B, _is once agai a structured .
evapor at in:g?‘l@ CBE?P%E 6¥}E§b F&Van‘?'V\FFh S%t?é"lnt ilg’e l:nlsgc‘r ur’es Y% F9RHh

addi tionad stepctitetdSeahporpesshnbbeatohgadienrd Ngydmyewidt gdosovers the
top sides, renote fromthe substrate surface, of the structures 9, to be
appli ed t®-THe SFFlcPures 9 of the structured second layer '7 of the

enbodi nents shown 10 in Fig. 1E or 2B. A bonding layer of this type nay,

for exanple, conprise a seed |layer for _subsequent nmetallization or, for
exanpl e, & |3yerdot “aaResi FeSPFi giir 6§ SASCOPIFSIRIR & Furt RAnEMsbdi ment  of
the procesgyedSwacenr db0g-E0thbBerbpventiean, relics LM B SasM g d o

produce multil ayer structured evaporatlon-coatkggnglass | ayers. For the
sake of cP&Ff?ge. FPHukBs SATHET3Fedo motospecipPrddlady tEhe |sstyaiiuwrsone

of the process.steps-ubtabehave-Baan;gyp-abnesd wirh Selffience 4 afd.gures 1A
to | E and/or_ 2A and “2B. F?g. 3A shom5§a substrate 1 on ﬁﬁ%%ﬁ a structured
firsto 25.®0Bi¥nglBlonag3hednbpnddusedapprt Bé waisl tiyees mafyacd

example, comprise a seed layer for subsegquent metallization

or, for example, a layer of adhesive.

Figures 3A to 2F show a further embodiment of the process
15 according to the invention, this embodiment serving to
produce multilayer structured evaporation-coating glass

layers.

For the sake of clarity, Figures 3A to 3F do not specifically
20 illustrate some of the process steps which have been
explained with reference to Figures 1A to 1E and/or 2A and

2B.

Fig. 3A shows a substrate 1 on which a structured first
25 coating 31 has been produced on the metallic surface 2.
Therefore, the processing state of the substrate 1

substantially ccrresponds to that shown in Fig. 1B.

Fig. 3B shows the result of the subsequent step of depositing
30 an evaporation-coating glass layer 71 on the surface which

hes been provided with the first coating 31.

Then, the layer 71 is once again remcved by grinding and
planarization cf the coated surface cf the substrate 1 :in the

35 regions which have been coated with the layer 31, and the



Therefore, the processing state of the substrate 1 substantially
corresponds to that shown in Fig. 1B. Fig. 3B shows the result of the
subsequent step of depositing 30 an evaporation-coating gl asssl ayenggl on
t he surface which has been provided with the first coating 31. Then, the

| ayer 71 is once again renoved by grindithg and Dl anarization of the coated
surface of the substrate 1 in the 35 regions which have been coated with
the layer 31, and the 1 5 JUN 2006 20 5 10 is layer 31 which is thus

uncover ed J . ~150; L h LNS I S i tiyel tr ured
evapor at iqoé - c%g{?\r%glg(f%slsg ?%1;%’?@%30%8?%88? Fuct 8‘ro g’%tcﬂQl.s\éTﬁlyls?%pr‘"}glc%te}_’ssi ng
state is randiust rikd &l PesFi yve B sTouappkgdf aveber atapar-sosft imandit=sdsayer
coati ng, t-her,; o i r uged [ IS BRI d,..as shown in
Fa 30 o7 The U Sec h Ehehae beent dos BaotRERrl SR T To R

3E, the rdgatsitrmtddiritherigirs€. coating 32 are located on the structure
evapqration-coating another evaporation-coating glass layer 32 is
uncovered by grinding glass layer this way. As is shown structures 52 of
the the &t rapgtlyr ésudhef lépaes Ji.aThebrijeyer72oksiapp! eedurtherdown the

layer 72f¥£sé(¥%égctured coating 32 is produced, as shown in Fig. 3D,
orr the suriace which has been coated in this way. As is shown
with reference to Fig. 3E, the negative structures 52 of the
10 further first coating 32 are located on the structures 91 of
the struéture evaporation-coating glass layer 71. Then, yet
another evaporation-coating glass layer 72 is applied, the
layer 32 is uncovered by grinding down the layer 72 c¢a top of

it, and then the layer 32 is removed.

The multilayer application of evaporation-coating glass
layers may advartageously be realized in accordance with the

process steps illustrated with reference to Figs. 2A and 2B.

20 These process steps may if appropriate be repeated more than
once. Fig. 3F shows the substrate 1 following the application
of yet another evaporation-coating glass layer 73 with
structures 92. The plurality of individual layers 71, 72 and
73 as a whole in turn form a structured evaporation-coating

25 glass coating 7 with structures 9A and 9B. These structures
9A and 9B may 1f reguired also be produced in such a way that
individual structures do not include evaporation-coating
glass material from each coating of the individual layers 71,
72, 73.

30
Moreover, the individual layers can also have different
compositions and layer thicknesses. It is also possible for
other materials which, for example, are not vitreous to be
combined with evaporation-coating glass individual layers. By

35 way oI example, it is possible to apply structured individual



it, and then the layer 32 is renoved. The nultil ayer application of

evaporation-coating glass |ayers nay advantageously be real 9!&@%
accordance with the process steps illustrated with reference to é 2A
and 2B. 20 These process steps may if eﬁproprlate be repeated nore than
once. Fig. 3F shows the substrate 1 folTowi ng the application of yet

anot her evaporation-coating glass layer 73 with structures 92. The
plurality of individual layers 71, 72 and 73 as a whole in turn forma
structur eblaaeeﬂaeowhﬂ:bn tount eHgMP2E. ghamprésst imegad winlesiticustur es 9A and

9B. These §${égﬁ Flg$ gggsggn ¥ if required also be produced in such a
way t hat |nd|V| ructures 0 not include evaporation-coating glass

mat eri al fron1each coating of the |ndiV|duaI | ayers 71, 72, 73. 30
Mor eover, .1 he % %hV|duaI |l ayers cgn al so we di fferent conp05|t|ons and

layer thiciiessedOYT s arenpoe fBIXlFHr oFﬁeFW%ﬁ%ﬁ% SRS

exanp e, d¢eidwl whickois aenbeedcevbraed Wytlire@e&wo@t IrQifreGRAt 1219 giio'ckss
i ndi vidual | ayers ' _exa ossible to apply structured

R I BERS T T <0803 U RS i e S

pl astic Cpréﬂﬁl@@ﬂﬂ@CépélglﬁﬂbélBf\CeSmthges4a$1h@Wéc%rdirﬁ®'e%mmti c view of
an evaporation-coati 5. device, which is denoted overall by reference
nuneral:ﬁYaRQﬁat%ﬁrgging out the process according to the invention. The
apparatus 20 specifically conprises an electron beam evaporator 26. 10 The
el ectron heam evaporator 26 has an electron beam _generator 21, a beam

di vett er Wi TEYEINPEY QEIPPERGRT. 28 RaRi R, SLAGEEMaREGT i s i npi nged
on by an @dectd sy beam 24pe gai aie@lrbartaevebeCQQoenlae&ngqeeer @igetl 2

which, in operation, is impinged on by an electron beam 24

emitted by the electron beam generator 21.

15 A substrate 1 which is to be coated, having a metallic
surface, is arranged in such a way in the apparatus that the

metallic surface to be coated faces a glass target 23.

The glass evaporates at the impingement location of the
20 electron beam and is subseguently deposited on the exposed
parts of the surface of the substrate 1 opposite the

impingement point of the electron beam on the target.

To allow the glass of the target 23 to be evaporated as
25 uniformly as possible, the target 23 is rotated. In addition,
a sweeping motion can be imparted to the beam 24, for example

in the radial direction of the target 23.

During the evapcration-coating operation, the pressure in the
30 apparatus 20 is held at 10™* mbar or lower during coating.
This has proven expedient in order to produce dense

‘evaporation-coating glass layers with a low defect density.

Du

H

ing evaporation coating, the substrate can also be heated

35 slightly, for example to approximately 100°C, by means of a



15 ‘A substrate 1 which is to he coated, having a netallic surface, is
arranged in such a way in the apparatus that the netallic surface to be
coated faces a glass target 23. The gl ass evaporates at the ihpidigesifht

| ocation of the 20 el ectron beam and is subsequently deposited on the
exposed parts of the surface of the syhstrate 1 opposite the inpingenent
point: of the electron beamon the target. To allow the glass of the target
23 to be evaporated as 25 uniformy as possible, the target 23 is rotated.

I n addition, sweepi n tian can be i rted to the beam 24, for exanple
in the rSUIHRIS ST OTE of "t Ha" t 5P heT=24. SORFFAG - ChBSEFApaE PSR ES4S ng
oper at i or hRIyYas IHerthdll tdere Se appiai ah Usc2Qri sohebdiay tB=4 nbar or

| ower during coating. This has proven expedient in order to produce dense
evaporatﬁﬁéb9£ﬁ9%ﬂfgﬁ9ﬁﬁﬁm%y%ﬁ with a | ow defect density. During
evaporation coating, the substrate can also be heated 35 slightly, for

exanmpl e to approxi mately 1001C, by neans of a 1 5 JUN 2006 22 suitable
devi Ge, ERTEHEHOGfNYR SUHSE RN cHeR@FTeNS Pf eVBAt 3PPEFaEBAUDES VERESME]

stresses qahiicle oG dblowWngride evapor ahbeingoahbngdustepare Rkther nore,
a further enbodi rent of the apparatus provides a device (not showy: in
Fig. 4) FESRRSH 1 tHe iating ST eespeet e18ctRencbasingvapgresosr t he

el ectron JheamevapRnat oo 28,adgh OF d&5 . 1 fOF e £X2NPLE, hBHoEQEEF@?e otfh%[he
honbgeneity of the evaporation-coating glass [ayer or td allow nonplanar

10 subst FEEPTEG Ivs comedni IR BryeshadoWb ngl épVespsplTher
evapQr al IQf-tqallNg PR aédr?cbé& M%ﬁ@'ﬁy”éﬂlé%@kﬁﬁ efPEEELSS 2 pl asma

source for generating an io eam Whi operatio I'rected onto
the netallic surface of the 1= substrate which is to be coated, in order

' {g; the %@Q§E§ﬁ§ﬁ%r§é&é§iéé§§f§5V!ﬁﬁhf%éﬁgeﬁoola9'§§8i9¥oH§§T§ g&sglasna
comprise a plasma source for generating an ion beam which, in
operation, 1s directed onto the metallic surface of the

1= substrate which is to be coated, in order for the substrate

to be coated with a layer of glass by means of plasma ion

assisted deposition (PIAD).

The zpparatus 20 may also be equipped with one or more

20 further sources for the co-evaporation of additives or other
" evaporation-coating glasses. For this purpose Fig. 4 shows,
by way of example, an additional source 28. This may, for
example, likewise be an electron beam evaporator or may also,
as indicated in Fig. 4, comprise a crucible 30 which is

25 heated by electron collisions and is filled with the

evaporation-ccoating material.

The material which is co-evaporated from this source 28 can
be used to influence the composition or stochiometry of the

30 evaporation-coating glass layer. In particular, the
evaporation-coating or deposition rate of the source 28
during coating can be altered relative to the deposition rate
of the electron beam evaporator 26, resulting in a

composition oI the evaporation-ccating glass layer which



assi sted deposition (PIAD). The apparatus 20 may al so be equi pped with one
or nore 20 further sources for the co-evaporation of additive§ o&go% er
evapor ati on-coating gl asses. For this purpose Fig. 4 shows, 6@‘ y“ot
exanpl e, an additional source 28. This may, for exanple, |ikew se be an
el ectron beam evaporator or may also, &% indicated in Fig. 4, conprise a
cruci ble 30 which is 25 heated by electron collisions and is filled with
the evaporation-coating material. The material which is co-evaporated from
this sourge-28scan abgivsediba pribuenceuhie ¢MRes R L niqohiqnetry of
the 30 evaporation-coating glass layer. In particular, the
evapor at | DAt £d38¢i Ag or deposition rate of the source 28 during coating can
be altered relative to the deposition rate of the electron beam evaporator
26, resulting in a conposition of the evaporation-coating glass l'ayer
whi ch 1 SAgUpk0Pbe 231 var beediint acli cbési typeehpandioc @ substrate doat ed
nmetallic surface - An l.e_of rqduct .of this . type having
subott a1 S okt ot BsFET her aRrEEBLAr Afe B iR R ddd n Fi . s
Accor di ngc¢ootrdieng nventheninaanevapor ahi enapoakbitigrglcass inlgaydrasé has once
agai n bee | i o) C o] substrate 1.-. I n this ¢case, an
additive gﬁgggd%gg%%o?%?gdggééﬁlng?u%Pégﬁegoﬁgcékgn%ufﬁgcﬁb%o§?1ﬁ%ﬁfrate,
and/ or theubdomad®d frommtbhsSssoasee dur eddievapowalsi oo -evaporgtadasnvat | ed.
The additi i.s_se d In.such that it.influences the ..coefficient
of thernﬁ%:%563%??0%8%%8%h%n%vé%%rg ?%%}%68 i Aig =Syl &85 ngékg i'sCthe graph
showo nextrdro ties dsagreem@tringr esspseationakoatlingst watsi e rdfed.hehroat ed
substrate. present s Lhe. POl Ll nkucRl ot ) MBLaEXRENg 08 EIE RS (g f unction
coefficient of thermal expansion of the evaporation-coating

glass layer.

15 The graph shown next to the diagrammatic cross-sectional
illustration of the coated.substrate presents the coefficient
of thermal expansion CTE as a function of a direction z
perpendicular to the surface 2. The flow from the further
source was selected in such a way and varied over the course

20 of time during the evaporation coating in such a way that the
coefficient of thermal expansion of the evaporation-coating
glass layer and of the material of the metallic surface
substantially coincide at the position z, et the surface of
the substrate 1. This makes it possible to achieve good dila-

25 thermal matching of the eVaporation—coating glass layer to

the metallic surface.

Fig. 6 diagrammatically depicts an arrangement for carrying
out a further embodiment of a process according to the

30 invention for structured coating with an evaporation-coating
cglass layer. According to this embodiment of the process, a
mask 10 is arranged between the surface 2 of the substrate 1
which is to be coated and the source, which is not
1llustrated 1in Fig. 6. The mask 10 has opernings 16 or cutouts

35 ccrrespending to the intended shape and position of the



perpendi cular to the surface 2. The flow fromthe further source was

sel ected in such a way and varied over the course 20 of tinme durg %Ntﬂﬁs
evaporation coating in such a way that the coefficient of thernal

expansi on of the evaporation-coating gl,ass |layer and of the material of
the metallic surface substantially coincide at the position zo at the
surface of the substrate 1. This nakes it possible to achieve good dila 25
thermal matching of the evaporation-coating glass layer to the netallic
surface. SHTRCBIXFE DT et e £ V3P ept £0B-apa bt paAngemsSst leyercdrr pitng out a
further ' SS o I to tk . tion for
structurggjﬁgid% %t%‘%ﬁnggghp%%t%%%g%t ?ﬁgtj%ﬁgé'gg?é%@ér. According to
this enbodi mrent of the process, a mask 10 is arranged between the surface

2 of the . substrate 1 .which is.t coated.and_t he saurce, which.is not
T ust r aceh T e, T S it e Rt e 16 R et s 1
cor r espordiengnadsk tie istandetshape alwsposst poasdbleheol thel INrZG0e 24

structure of the .evaporatiQn-coatin | a er_7. of _.which, as an
exanpl e, ozfn;% et Ry 135 | Us@?%t%%a.tﬁ%;gﬁfgﬁ nL%I PYEBPFR&EGCE FRetdrss o,

it s adwvArtssgdayser fid thmn meskrildd icuarbvangedpasaclose caatpagsioblte to t he
surface 2. of the su%strkate . Jhe co tiﬂg with the evaporation-coating

gl ass Ia;zf S I WHRGE carted But lrb%/ ®Hporation coati ng onto the surface 2
t hrough the mask 10. 10 The text which follows refers to Figs. 7A to 7D,

which use_ cross-sectional views to illustrate process_steps.i accor dance
wit et AffotHRrT é%tﬁﬂ n%'l]tlcf‘bsr ﬁ%ed’ij%l Ty BSOSt dbt EPeaDevggéth M6f- coati ng
gl ass | ay@fos sk et iSorloceissyd S:cb&ﬁ]ﬂﬂ;@tﬂri@ﬁ pebakkkCcssuptaga of thg
substrate first of all being coated wit . honpgeneous, .unstructure
ovapor at FEREERIy B TayRIoHhitF (1P ders Tor prodicing o

structured evaporation-coating glass layer.

15 This process 1s based on the metallic surface of the
substrate first of all being coated with a homogeneous,
unstructured evaporation-coating glass layer and this layer

subseguently being structured.

20 Accordingly, first of all, as shown in Fig. 7A, the substrate
1 is coated on the metallic surface 2 with an evaporation-
coating glass layer 7. Then, as illustrated in Fig. 7B, a
photo-structurable layer 34, for example a suitable
photoresist, is applied to the evaporation-coating glass

25 layer 7.

The layer 34 1is then photolithographically structured in a
further process step, so that, as shown in Fig. 7C, regions
36 of the evaporation-coating glass layer 7 beneath it are

30 uncovered.

Finally, a suiltable etchant, which attacks only the
evaporation-coating glass layer, can be used. Accordingly, as
a result of the covering, structured layer 3¢, the

35 evaporation-coating ¢lass layer beneath it is locally etched



subsequent |y being structured. 20 Accordingly, first of all, as shown in
Fig. 7A, the substrate 1 is coated on the netallic surface Zlﬁﬁh@ %06
evaporation- coating glass laver 7. Then, as illustrated in Fig. 7B, a
photo-structurable layer 34, for exanplg-a suitable photoresist, is
applied to the evaporation-coating glass 25 layer 7. The layer 34 is then
phot ol i t hographically structured in a further process step, so that, as
shown in Fig. 7C, regions 36 of the evaporation-coating glass |ayer 7
beneat h i tnarbe BOcamMesedr sdgiFnmabPky, Marswivieabl & et cietitl 1 ivhi s Batacks
only the .ev agLan- ing gla r, n be used. Accordingly, as a
resﬁlt oflﬁhgﬂg%vé%gggggg%rggt8be§§F§§é§ fé%%fhe 5 evaporation-coating
glass 'layer beneath it is locally etched 1 5 JUN 2006 25 in the uncovered

ic_surface 2 fin t his case ac as an

e

regi ons 34. eove t he net al

Gt ohing SHBPRTEr nafrb, ERREEharbEEr Bt ARYET Aferab Mo BV EHoved by 5
appl i eati eppbicatsant abl e solveblleosodtrehanior @ dHiait a sprithcta havi ng a
substrate 1 with nmetal Lic u%fa e ang a_structured evaporation-coating
ol ass | ayBrodubh RrEendon: FuBERGRER (f Pathy ST Gs T Aot T4 & The
product ogtctbecucedt edagpubsttiahecbatihbuslibaised dverFig.apidd € wour se,
the process_ according to the invention cag aLsodgeg,used Eﬁicoat nonpl anar

n

subst r at €879 5P BXARPrE SLPEFFEFES “WHthCRTRIAGTHnam SR AFIT KF e, with

an evaporebhoed sopbtpgrgl assilayetratbaAanexenpl amy. enbodi nent of this
type is shown in Fig. 8 The substrate 1 of the enbodinent illustrated in

Fig.28 is, for _ .
Of course, the process according to the invention can alsc be

used to coat nonplanar substrates, for example substrates
with a nonplanar metallic surface, with &n evaporation-
coating glass layer.

15
An exemplary emoodiment of this type 1s shown in Fig. 8. The
substrate 1 of the embodiment illustrated in Fig. 8 is, for
example, cylindrical in form, with the metallic surface 2
coated with the evaporation-coating glass layer 7 forming the

20 cylindrical lateral surface of the substrate 1. The
evaporation-coating glass layer 7 covers the entire
cylindrical surface 2. A coating of this type may, for
example, be produced by the substrate being moved with
respect to the coating source, such as for example the

25 electron beam evaporator 26 shown in Fig. 4, during the
coating operation. Specifically, a éylindrical substrate 1
can be coated with a continuous evaporation-coating glass
layer 7 as shown in Fig. 8 on its cylindrical lateral surface
by being rotated about its cylinder axis. '

30
It will be clear to the person skilled in the art that the
embodiments described above are to be understood as examples
and that the invention is not restricted to these specific
embodiments, but rather can be varied in numerous ways

35 without departing from the scope of the invention.



exanmple, cylindrical in form with the netallic surface 2 coated with the
evaporation-coating glass layer 7 formng the 20 cylindrical |ateral
surface of the substrate 1. The evaporation-coating gl ass I§%er glﬁ vers
the entire «cylindrical surface 2. A coating of this type may, %

exanpl e, be produced by the substrate being noved with respect to the
coating source, such as for exanple t 25 el ectron beam evaporator 26
shown in Fig. 4, during the coating ogeration. Specifically, a cylindrical
substrate 1 can be coated with a continuous evaporation-coating gl ass

| ayer 7 as shown in Fig. 8 on its cylindrical l|ateral surface by being
rotated alidaimits cylinder axis. 30 It will be clear to the person skilled
in the art that the enbodinments described above are to be understood as
exanples and that the invention is not restricted to these specific

enbodi nentls, bdt PFRCESE AT BEoddiew i pemeedusupaysaBs whidloubaseparting

fromthe SCOpel@Eskh%dé“ﬂﬂyéﬁylc:%&}f3@$20?§ =261 { @408 ?$é&§%£@ ss for

producing a coated substrate which has at ast one met I'c surface,
wherein the ev§&éﬁépﬁoﬂla@§at%%@@o§§§¢@ Yepositeduiadsfouotom ech4 or m on

the netallic %@&E@qgc and he S%Qﬁiﬁﬁ{ %D?%gg ygt@ leq %}tqh%nprocess

evapor ati on-coating gl ass at |east on t SurTace,

as claimed in @PapﬁFﬁthmmﬂqmaﬁ-ﬂheSﬂeuaﬂoaaileastoamlngegmassliﬁcappl|ed by
evaporation catismng.through el ectron bear, evaporation. 3. The process as
clainmed in one of the ‘precedi ng cl ai ns, mhlch i ncl udes the steps of -
produci ng at | east one negatively structured first

2. The process as claimed in claim 1, wherein the
evaporation-coating glass is applied by evaporation

coating through electron beamr evaporation.

3. The process as claimed 4n one of the preceding claims,

which includes the steps of

- producing at least one negatively structured first
coating on the metallic surface

- depositing an in particular hermetic evaporation-
coating glass layer on the metallic surface which has
been provided with the first coating,

- at least partially removing the first coating and the

evaporation-coating glass layer on top of it.

4. The process as claimed in claim 3, wherein the step of
producing & negatively structured first coating on the
metallic surface comprises the step of uncovering

regions of the at least one surface which is to be

coated.

5. Th
wh

M
e

rocess as claimed in either of claims 3 and 4,

(D

rein the step of producing a negatively structured
first coating comprises the step of resist-coating or

printing, in particular of resist-cozting by means of



coating on the netallic surface, - depositing an in particular hernetic
evaporation- coating glass layer on the netallic surface which has been
provided with the first coating, - at |east partially renovilibgJukepgg r st
coating and the evaporation-coating glass |ayer on top of it. 4. The
process as clainmed in claim3, wherein Z7he step of producing a negatively
structured first coating on the netallic surface conprises the step of
uncovering regions of the at |east one surface which is to-be coated. 5.
The process assphai 8BEtiRAgeahAbrOEpe=A} TRy %ﬁ&ﬁb%elé@tﬂf@a&%wﬁ%%gp of
produci ng a negatively structured 1PI rst coating conprises the step of
resi st - coati ng®Bf PPLPEiRG, P¥nMeansi O crsenwyintimmtandy 9y elantenf 1 5

JUN 2006 27 spheigeahingraedsaessRearidiy N Ol @sduleposition and
printing by nmeans of Screen-printing and/or ink jet printing processes to

forma first coating. 6. The process as clainmed in one of clains 3 to 5,

wherein ghe stgp giodkskeast tolsal |4 Qﬁﬂ?v' t i oat, ng_.
conprises the stepﬁmCCD Flskst ?%gcg??wreggi%lns 0 6?%&%{% e%s Oo%’ea"h!le]genl
evapor at i on- coeRengtgpasé raydeawhi phrtd@aldry thendvirsg wemtiigst 7. The

process as cl aj ] . _clai tQ 6 erein t .
evapor at i on- co!é??géh& ggglp?gﬁgrs ?:ggdgﬁgﬁ tdefd\%ﬁ%rég ?’%’eé‘fﬁ%’s@%‘?%h is
| ess than the theéckhedsast bthe Eivapbratdatd-tgatBindgThel gyndassensselidi med in

one of clains 7 G includes the step of at |east partially
uncovering thego%lgfsghggggfqﬁa g(é.a%?'ﬁg'pr ocess as clained in claimS§8,

wherein the step of .
- 7. The process.as claimed in one of claims 3 to 6, wherein
the evaporation-coating glass layer is deposited with a
thickness which is less than the thickness of the first

coating.

8. The process as claimed in one of claims 3 to 7, which
includes the step of at least partially uncovering the

first coating.

9. The process as claimed in claim 8, wherein the step of
at least partially uncovering the first coating
comprises the step of planarizing the coated metallic

surface.

10. The process as claimed in claim 8 or 9, wherein the
step of partially uncovering the first éoating
comprises the step of mechanical removal of méterial,
in particular by means of grinding and/or lapping

and/or polishing.

11. The process as claimed in one of the preceding claims,
wherein the evaporation-coating glass is applied by

evaporation coating through a mask.



at 'least partially uncovering the first coating conprises the step of

pl anarizing the coated netallic surface. 10. The process as clainmed in
claim8 or 9, wherein the step of partially uncovering the fit%tJuNo2006 ng
conprises the step of mechanical renoval of material, in particular by
means of grinding and/or |apping and/4 polishing. 11. The process as
clainmed in one of the preceding clains, wherein the evaporation-coating
glass is applied by evaporation coating through a mask. 1 5 JUN 2006 28

12. The processhaspebaeBBlaknciagmell Lt dHLEHitKe G dBdindhel £1hs at
| east two evapogation-coaéing gl ass |l ayers are deposited on the substrate.
13. The proces¥8¥eeNaphed RAtoRYCoLVEROGH i GRA IR 8l asSihbr ¥ s at

lleast two evapgrat HeBoe9BEENGRILASS sy M th different conpositions are
applied. 14. The process as clained in one of the preceding clains,

wherein the evaporation-coating glass layer is applied wth a thickness in

arange fiom 078d bEbbasd B8 claimble Y RS LA AL Ihone olmd he
preceding clains, "wherein the conposition of the evaporation-coating
gl ass | ayer isWh&rpés ki Leashetwat e¥aHorafdiony capipinedladss e s ocess

as clained in Qnenok; FRe-BhecediBdsthaldiy aaeiitddie coating with an
evaporation-coating glass |ayer conprises the déposition of
evaporation-coating material fromat |east two sources by co-evaporatiaon.

17. The pygcessnas,glabOrd Ln.90e,.9f .Qﬁ recedi |.al nB.._wherein the
substrate. "i's heat % gurl na c6ati rr?g W|5't -oghee O%gvtg%o‘rba%%enqlcrb%t? naglIEﬁ'ass
| ayer. wherein the evaporation-coating glass layer is applied

with a thickness in a range from 0.01 im to 1 mm.

15. The process as claimed in one of the preceding claims,
wherein the composition of the evaporation-coating
glass layer is varied while the latter is being

applied.

16. The process as claimed in one of the preceding claims,
wherein the coating with an evaporation-coating glass
layer comprises the deposition of evaporation-coating

material from at least two sources by co-evaporation.

17. The process as claimed in one of the preceding claims,
wherein the substrate is heated during coating with the

evaporation-coating glass layer.

18. The process as claimed in one of the preceding claims,
wherein.the pressure during coating is at most 107
‘ mbar.

19. The process as claimed in one of the preceding claims,
wherein the evaporation-coating glass layer is

structured following the coating operation.



18. The process as clained in one of the preceding clains, wherein the
pressure during coating is at nost 10°' nbar. 19. The process as clained in
one of the preceding clains, wherein the evaporation-coatingl §lass2dggyer
is structured follow ng the coating operation. 1 5 JUN 2005 29 20. The
process as clainmed in claim19, wherei %t he evaporation-coating glass

| ayer is structured by local etching follow ng the coating operation. 21.
The process as clained in one of the preceding clains, wherein the

substrat e2ios mMrked pwolcl sise RE @) atithdd@ n Q_qaetixﬁlgl§ou‘r,1qgrgyﬁl #ige t he coating
operation. 22. The grocess as clainmed in _one of the recedlnggflalns

wherei n the st &Yya8P é&&PPn&%ttlwgargléﬁﬁpdfaa}ﬁ%nl%oﬁt—%tuW% cbrgrl ses
pl asma ion assbgkﬁqngengﬂdwyﬁéﬂgﬂg)coé%aqqgééé% Skbstrate, in
rocess as c

parti cul ar produci bl & by the e one of the preceding
claims, which conprises at |east one netallic surface, wherein the

substrat eohs pral dedoph & heasiong, Suanof abi o coaling. olpss | ayer on

the nmetallic surf € coa ad “sub e as
wherein the evhgseani thecsabistgagleass |TTBWBTC1 o:vmqh i s@spact sts uchelr ed

coating. 25. Thg €94 ?eQOEE%%t%ﬁggjgﬁ g{ o =i 1h\e preceding

clainms, wherein the Substrate yer Ing WwWith at | east two
evaporati on-coating glass |ayers. 26. The coat ed substrate as claimed in

claim 25, juherejn b t ti oatin ass | rs have
di fferent “Conpositt O%ge@%7a%1,%&aé\§%[ \é sab aet Crés RY c‘%éjdngr'n %Je'“s(jf t he
precedi ng wherein the step of coating w1th an evaporation-coating

glass comprises plasma ion assisted deposition (PIAD).

23. A coated substrate, in particular producible by the
process as claimed in one of the preceding claims,
‘which comprises at least one metallic surface, wherein
the substrate is provided with at least one
evaporation-coating glass layer on the metallic

surface.

24. The coated substrate as claimed in claim 23, wherein
the evaporation-coating glass layer comprises a

structured coating.

25. The coated substrate as claimed in one of the preceding
claims, wherein the substrate has a multilayer coating

with at least two evaporation-coating glass layers.

26. The coated substrate as claimed in claim 25, wherein
the at least two evaporation-coating glass layers have

different compositions.

27. The coated substrate as claimed in one of the preceding
claims, wherein the evaporation-coating glass layer has

a thickness in the range from 0.01 im to 1 mm.



cl ai ns, wherein the evaporation-coating glass |layer has a thickness in the
range from0.01 Imto 1 mm 1 5 JUN 2006 30 28. The coated sYBUURt BOGS
clainmed in one of the preceding clainms, wherein the surface roughness of
the coated netallic surface is less than or equal to 50 im 29. The coated
substrate as clainmed in one of the preggding clains, wherein the substrate
conprises a solid netal substrate or a conposite material. 30. The coated
substrate as clainmed in one of the preceding clains, wherein the

evapor at i @e.CoateNGcH@ss hirdias ah CUDRSAt LANCKET 6 VRL Lﬁfe'%édi
direction perpendicular to the coated surface. 31. The coated substrate as

claimed in one S9N dﬁEEEHFh&hQﬂ%Hﬁﬁﬁc%WE9%$hnFﬁ§'ﬁ%t%??i%oéﬁﬁﬂace is
not planar, fometeXany esurstLdd ied 1¥sS1taPPedor equal to 50 im.

25. The coated substrate as claimed in one of the preceding
claims, wherein the substrate comprises a solid metal

substrate or a composite material.

30. The coated substrate as claimed in one of the preceding
claims, wherein the evaporation-coating glass "layer has
a composition which varies in the direction

perpendicular to the coated surface.

31. The coated substrate as claimed in one of the preceding
claims, wherein the metallic surface is not planar, for

example is curved or stepped.



