; e3eJJ| Xh<6r T{fl 03SAE.0157SGP Schott d as Process for coating netal
xsurfaces, and substrate with a coated netal surface 5 Description The
invention relates in general terns to a process for coating netal surfaces,
and in particular 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 pr33@s&l5TXFEF eous
coati ngs h % dent@al ia, very good passivation and i5 encapsul ation
properties. For exanple gl asses offer excellent protection a@alnst mate

wat er vapor and in particular al so agai nst aggressive SUbﬁmmm HW&m@mHm
i ave

aci ds and bases. 20 Vitreous |layers for protecting netal
| ong been known in the formof enanel. During enaneling, an inosganic,
solvent-free glass mxture is applied to the netal substrate and then
fused. 25 However, a process of this type cannot deposit t ers
or glass layers mnth an accurately defined thickness on ne?@W!ﬂm mm mv
substrates. Mreover, a process of this type which renelts | i nary
coating is suitable onIy for substrates which are sufficiently ?%mrnally
stable. Mdreover, 30 it is therefore also not possible to rodu

accurat el y Bcesdarbor oating mesat %#F%?%%%st?%@eﬂubs?ri ﬁore t he
invention is based on he o? ect of providing a substrate mnth a netallic
sur f ace andc%?Q?ﬁrQEﬁ% cat % ®in particular on this surface which is
inmproved with regard to 5 the drawbacks outlined above, and of providing an
i mproved process for producing coated substrates of this type and/or
correspondi PgSpEBREE®R. This object is achieved in a nost surprisingly
sinmple way by to the subject matter of the independent clainms. Advantageous

refinenments and configurations are given_li he respect Clegips.
Accor di ngl yThehényaREAPRoRSpREFFdeE 868?532 é ?mé E?og §¥§Sé§g25 coat ed

substrate aggéggna pLeductubaxibBg, aagaatadpanbstnabe whiecAnNgstien east one

metallic surface ich the substrate.,is co with vitreous
evaporablonreéateﬁgtglas§rQFeF§a§PrOﬁo?ﬁénﬁepﬁgﬁﬁcSsur?ggg RN T

substrate a&gg ggngngotbhg soyeRt-her, hekiel asmatadusuhﬁacenapérﬁlcular by
t he process~according to the invention, accordi n%%!%%% one
metal | i ¢ suviarepusheostbonr aredyeihg epidy PEERT %gF% N 'eviapor ati oncoatlng
gl ass layer on the netallic surface.

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

gubstrate 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.



25 The evaporation-coating glass |ayer of a product of this type can serve
xas & passivation or encapsulation | ayer. Mreover, the evaporation-coating
‘gl asses are al so distinguished by very good el ectrical insulation

properties. 30 Wth regard to the barrier properties of evaporation-coating

gl ass for the encapsul ati on of conponents and ot her substrates, reference

is also made to the applications DE 202 05 830.1, filed on 04.15. 2002, Y

3 DE 102 22 964.3, filed on 05.23.2002; DE 102 22 609.1, filed on

05. 23.2002; DE 102 22 958.9, filed on 05.23.2002; DE 102 52 787.3, filed on

11.13.2002; s DE 103 01 559.0, filed on 01.16.2003; in the name odehe sane

Applicant,_the conten f.di r esobaBlchni shbeobbhgcexpfepgbylalng

incorporatgéeﬁﬁg?g?érgﬁge}93§§h9§§ gfd to _the barrier .properti@s.qhy in

evapor at | 0g- gabbtBgteowgthse MmayersicnEdEireReAPS Rave “ERoWh tg’at Wt h

| ayer thicknesses_of the p Lon- hng sok apeoladewiich tdegarange from

8 umto 1SPGHF1ﬁ89?6n9ﬂe5§!%aggg%ggglggghPhgn 10§ mhar 1 s-1.or |ess than

10-8 nhar ine- drawbackk abltyiaedi ebeye. W8F @& RFOVATERS WMt 8 thi ckness

of 8 umand i5 18 Vim the neasur S Ve SiFowmikeld legell/ arat es

of bet weenPHFOLREF=2 ?r1§g§%' ar 1ng$%Eaﬁ§§F%§§é upper Iinitgqgie al ready
subst ant i aldoy-reRfdorneiiced grpduue sveasur enent i naccuracy of the tests carried
out. 20 The substrate with a netallic surface used nay be either solid
metal lic substrates or substrates which are only partially nmetallic }ﬁych

as for exanpligs ARy iial eatomes] tis ratmstal 1Y D gy 0P b5t T4t e

of this type is a copper-coate l.ast.i c ﬁﬁgﬁi e, USBehdiggsuant ed 2s

ci rcuito bodrhds WKy &1 I gﬁhet Bthe ce{)rg(% %nl?a%%ordi ng togthe

i nvention takingplace Mdlembigunteiaie daenmmireanris, thhg FHRETtTEN makes

it possible to produce products with a glass 30 coated netallic surface in
whi ch the nelbd¢¥rim®i nt of the nmetal may al so be |ower than the
tenperatures which are custonmarily used for enaneling. Accordingly, the

process may al so, for exanple, be applied to subs C rH8b84cing a

| ownel ti ng B¢toydinatly t hehef bréecars aﬁ”F%%g%Sewac %%%ﬁ%?ugﬁg %?ba 114

materials to be Jlfsggbé{'rgﬁédaﬁa;soy«hgcﬂar@ancbeh@vbugcedcmtaécéwaahﬁétw th
the inventioR. Also, to carry out the process ccordi ng,tochhenknvention

it 5is notwhbsblbasl 9tih9é$ét90§ PRER {Lh‘é §HB§??ate or t%e rlret al | itc
surface to be cpa : hgh, e?apogbthgneonptisgnglafs 2
evaporationgggggféggngsgb?gsgrwE%@ al so bg applied w thout problens to
curved and/ peasteppetheemekasliitagbsfagBeordingly, the process according to
the invention

20 A coated substrate according to the invention, which 1is

producible in particular by the process according to the

invention, accordingly comprises at least one metallic

gurface, the substrate being provided with an evaporation-

coating glass layer on the metallic surface.

25

The eva
can serve as a passivation or encapsulation layer.
inguished by

poration-coating glass layer of a product of this type
Moreover,

the evaporation-coating glasses are also dist

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,



10 can be used to produce a product or a coated substrate whose coated

et al’lic surface is not planar. To coat nonplanar surfaces of this type or,
for exanple, to produce honbgeneous coatings on | arge-area substrates, it
may 15 noreover be advantageous for the substrate to be noved with respect
to the coating source during the coating pperation. This novenent may,
inter alia, conprise a rotational novenent, a translation novenent or a

nut ati onal novenent or also a conbination of such novenents. 20 According
to a particularly preferred enbodi nent_ of_ the invention, the glass is
deposi ted BE MEhFEAIh Todti R M 1P the %s material being evaporat ed

froma sui fﬁlﬁf% 9_215, e vt e Pfo@yaporation coating is that the
substrate ichis to be coated does not have to be subjected to high

thermal | od@B.l1@urdhPihe depbked igh Ppethtd O/ the substrate can be kept
ina terrperﬁ]% W& r@?%-b% Wee L9osm t eNPes o2, 30 and approxi matel y 150C,

Wthin this tenperature range, there is generally no damage or oxi dation
what soever DB 10 GLDSTS al e. f1ked hen cO@htB&t2@93t he present invention, an

evaporati on, 35 S0AING Sk a5%e | Sah0 RboLIEAS! 00 aSoBARE NSE Adghasosure >

conpri si ng Hh nary sys materials which can be deposited on
a surface hyf evapetats dnecelay | exprahel pviporEPPbatedaby nge§FasECEsed may,
inter alia, be a borosilicate glass conprising alum num oxi de and al kal
metal 5. oxide conponents, such as for exanple the evaporation-coating

gl asses of wype 8338rart&DiBe 189rpiedupedrdyt Sehopf EVaBCTrfbieBvEPALERTs

gl ass has a coeffjcient of thernmal pAaNsL o L chyl | pae1Lget-hat of
st andat® ne?g???ciiﬁﬁg?raT%§SBFe@%%€%e§%g%c%%%a%op?hg g%gffic?gnt of
t her mal expensiphe8bethef 10hsubstpatret bynappavpngagdaasdipyest iBnth6 t he

conponents. It is_also possible_to us vapo Lon- t] S -
di fferent cBﬁBB%iFFBW,BiHmpEPtiéuFﬂr ﬁﬁ?éu Ié?éki??ggg Fggégégoghggpqgf one

anot her, in7which tase thel1gkassBsnmay habarli. ¢t faremtebiapbyties in

terms of refractive index, density, hardness, c. . Two gl asses_having the

fol | owi ng c@ﬁbé@V?ﬂon@bepnuﬁépaeﬁﬁy8§sm¥F§ﬁt? gé}Ckness 08°8% A" dhd

COWO”‘%Et s: ghagsl G agsRSh937anBRYE5HAEUBEP3H0shEHRONBA A0k aLeEYif2 0.

-10 - 10 - 10 - 50, - 50

110, ! bggWée%A%'gngAglngg';rgggr 1 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



0. 5-5% have proven to be particularly suitabl e evaporation-coating 30

gl asses for a coated substrate according to the invention and/or a product
according to the invention. The gl asses which are preferably used in
particul ar have the properties listed in the table bel ow 6
Propertiesd assl d ass2[10 K 1] a 2.75 3.220-300Density (g/cm

)2.2012. 12Transformati on point [C] 562C742Refracti ve

i ndexnD=1. 4691. 465Hydrol yti c resi stance class inl2accordance with | SO
719Aci d resistance cl ass inl2accordance with DIN 12 116Al kal i i Stance

. re
cl ass i n23dbRepEbRER YPtRe | WeEobhi Rredirte Wahsharta ?2@%?@??939%?
MHz) (40 GHzd cad AL S5M 4R dle UinébAd 064 . MHz) (40 GHz) However,

evapor ati on-coating gl ass can be deposited on the substrate not only by
evaporation coating but also by various s other vacuum coating processes.

By way of expoplerothe -rRtent ainEaprbecd8PQ8tbrdiRy €HULRLE! iAgGenthen, it
deposition of the glass 1a er by evaporation coating has the advantage over
ot her vacuuh® deposibpsohupebreisperakavei thap Fhepsekpbrateochchieéve

signi ficant gy, i ghet s 0PPOSLIL8Mo0" cSYPRAT BLT OPakgRl | Rechalosa dgstingave
shown that evaporationcoating rates of nore than 4 um of |ayer _thickness
per mnute campbesindi anedyapodathengtestipgodieed Layespvaytads@i PB a firm

bond onto tQg%fgééggftgégégﬁréngﬁ%QES W, Eheyt o Q?opeggeééfﬁgﬁegglincreased

HzO cont ent ion, as in the case o . _
| owt enper asurfabeadi AgcdtdBhgpyocebs. pFheedepascordhngatesthni ¢éhveanipa

achi eved by evaporatign_coati exce deposi 1] a Lev

other %r ,Canp %cgiggstﬁypgoﬁﬁf?i%Iggoﬁggteggn%léég?ﬁatﬁgﬁggggtngHOQX

si ngl econposeatedysteab]l isushriscéoiseratrpbéasaki con oxi de, sputtering
rates of just a few nanoneters per mnute are achieved. 5 For coating with
t he evaporation-coating glass by evaporation coating, it is recommended in
particul ar te ewapohahplandrdeposatethefmahesi alypbyoel e€brorxbesir, to
evapor at i on. Caﬁ of . a nunber of advant ages 8f el ectron bgag1e§a%orgki%g IS
that the toPp3#eFSt RARSAFPERYSHFORhE 8P el ORTBBART EanSBE EEAEER r ated“dn a
rel atiyely sgabbvareBebydfraausgaguthecbesne $hbstprakestbt bpossivedewtiahr each
| ocally high tenperatures on the target of the evaporat so_t hat . hi

. h
flow rates EﬁﬁpﬁétaEﬁiEU@dcﬁFFﬁngeﬁagFGEIQuFbﬂﬁpB r§9a$hP§ SPeER l?&%e

tine also redugesol’/BRent may, inter alia, comprise a rotational

movement, a translation movement or a nutational movement or
also a combination of such movements.

20
According to a particularly preferred embodiment of the
invention, the glass is 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 is to be understood as meaning a glass



i5 thermal | oading caused by absorption of thermal radiation to which the
rsubstrate is exposed. Thernmal heating, for exanple of a crucible filled

W th the evaporation-coating material, can also be used to carry out 10 the
process according to the invention. The process according to the invention
can be used not only to produce honbgenegus evaporation-coating gl ass
coatings. Rather, in an advantageous refinenent of the process 25 according
to the invention, the evaporation-coating glass can be deposited in
structured formon the netallic surface, so that the substrate .has

st r uct ur ed cewapadigorrc eat iLegsy Riaaryy & skefe Ot SIRSEHIT “ﬁ'{lci%s C|aaﬁ1 this
context possible ta.pr ce hotlrad leRla a4 Gidd idthtaAnd .a Nex ti cal
structuring<3 egpsﬁﬁ%dggé ?hg. Né%eoséf, tﬁgipnoducti n of .structured gl ass
layers i s @espddeed dmddee imd orlaGsr veechadent EERE StionPDéari ng

appl i cation nunmhers 102 22 609 A 229663 ot Indalledlti afetdi ch
W th regar@QH9§ <:%FhéﬁéF§gngt|%B}gfth 8 evaporation-cpatiqg | ass

| ayers ¢ s hgriehy dowarportat edsuah fad |£am ectianpshehjtdrg QﬁﬁRQﬁaQﬁOQTﬁaié%g%nt
application.. In order .in jcul.ar r dt&s Ay sdest tiresa®n the 5
metallic SLﬂ‘]faa?Cq,ﬁ%foé ﬁé’%%gi%ir%toe]fa C%ilgajiolné\?g#tl on pr ovides a confi gur ati on
of the progesseesor dilgs tal 4de haw entdant Ciormpnsiol thRrEtepRXRARISLION
produci ng at | east one negatiyvely struct fidiSl1 LAt NGsOPatde SBt@hhi C
surface, t¥BiglepEsitioRf a Oe'i}%ﬁ)%r%% i%%nqrg%agﬁ n‘%é% ass layer on the netallic
surface whigh hascheen @rewé desk fif tdidime ¢f rstenal | erpanshen|@hsthe
partially renoving the first coating and-the evap 'gn-g@@éﬁ@gtg[ass

| ayer bh to%uﬁﬁtW%FeJEVT?EPEWQE%%EeﬁEO$h%%% %%%gbgégghoncapplying a
negative formof the structures which are to be produced, in the formof a

structured first coating. Deposition of the evaporati af i glass | ayer
on the surfhcelafalpe BOHSEP AL tANFER ﬂ%%paﬁaBégﬂ_%%%?gggm%%ﬁg?hégf?rst,

structured éf%?éréﬂénc8&89§§€§oﬁheiﬂOﬁéftyeusafutnuaeplunaﬂhEyseéohayea9er.
Then, in a Subsequent step, the first co ting and. t he evgggr&%&oggggting

gl ass | ayeropntoppobfone arether} ekBtwWhirhi GAF§ FBfivdea~Sss t “what
remain, are 89fkék¥ﬁte§§B?E§EEQB'QHaEEQﬁ525fgké§ﬁastﬁyétMndex,ldenhéﬁyontext
of the %resen pr ocess, e terns positive and negative structures in
general refbartipeggruetdres which are at |east partially conplenmentary with
respect to one another. This also neans in particular that the at |east one
second coating may have both el evated and 30 recessed structure%beggeb ep
of produci ngwa gegaseeehpvéngusher E@11PFARIcEIMPRFLEACE e Bt &S °C Surface
of the substrate may particularly advantageously conprise the step of
uncovering W@d?ﬁﬁs of the 35 at |east one surface which is to be coated. In
t hi s way, 9 during deposition the evaporation-coating glass |ayer cones
into direct contact with that ce of the ate which is to be
coated, andCRAPPREATSt e, dire%?gé%%d is creaﬁg%g%%%meen the surface and the

| ayer. S10; 75-85% 65-75%
B,03 10-15% 20-30%

Na,0 1-5% 0.1-1%

25  Li0 0.1-1% 0.1-1%

K,0 0.1-1% 0.5-5%

A1,0; 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.

The glasses which are preferably used in particular have the

properties listed in the table below:
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evaporation-coating rates.

coating ra

can be achieved,

Tests have shown that evaporation-
tes of more than 4 um of layer thickness per minute

and the glass produced is deposited with a

firm bond onto the surface of the substrate without the need

for an increased Hy,O content to effect a bonding action,

as

in the case of the low-temperature bonding (LTB) process.

The deposition rates whi

coating excee

d the deposition rates achieved by other

ch can be achieved by evaporation



11 The partial renmoval of the evaporation-coating glass |ayer may
bxpediently be effected by nechani cal renoval of material, in particular by
means of grinding and/or |apping 5 and/or polishing. The process may
additionally also conprise the step of aftertreatnment of the positively
structured second | ayer. The aftertreatnefit can be used, for exanple, to
round edges of to the structures. Suitable aftertreatnent steps in this
context are in particular wet-chem cal and/or dry-chem cal and/or thernmal
reflow. The structures can also be aftertreated by doping, in qorder, for
exanpl e, tuPTePsedtbrar Brleipteri Ear prapetei esnokheneaser ot §rBgleI5 A
further e”bgghggﬂénefs%Q@eHéOpgééhaﬁéofgtnSx&ﬂ?iéesiPYéah'Qﬁid@%th whi ch a
| ateral |y structured eVaporationcoating glass Tayer can be produced in a
particul ar | gpetppréngayabast fé meshl i EeWURPRCBESTPEBVPEESMEBHLEENBLE

evapor ation_2g; £0aLing glass to be applied by evaporation coating through a
mask. For thrs pur pose, according to a variant of the process, the nmask may
be applsed fixedly on the substrate, for exanple by 25 adhesi ve bondi ng.
According t - varia LS. nged k
Source and TRE SUBEERG, HEEh Ehe R b P P Vet as ‘ol ass
| ayer, a fucbvheingonitglisarecomoénddd pnopessiguiardtagevaprpiat8oandventi on
provi des for, the.gvaporatjon:coaijn I et u | Low ng
Phe coati ngsBaraEi BRS TAFS-san B SHccran DSh LPaBPrakibey OFF b8 aing
by nmeans of nliebalk etchingntabkswbfigelbetroat bagmopeepbirehion ig2thhé koeal

etching may, for exanple,. b ffected.b hot ol i t hagr aphi i a
photo-gPrucPBW§5lEréggthﬁeangigget81?§8989a§8?§tFgﬁ-ggaﬁPﬁggéﬁgggg?a§%r
fol | oned byat helapplelat naldf asesubyyabbeustafanhebipenmt ahdbomadey 5t
etching. In this case, the etchant_ nay,advantageously also, be I edqin
such agmay Pﬁﬁ?lpﬁﬁ ﬁ@tﬁ?agﬁr§88gaé¥tglgg gﬁmBgEﬁgﬁﬁgEtSB_tgﬁe%§F§%ésgf
accordi ng tenthevhpyeatben santhetureghnotoankytd8 tendeposichisivedl eith

structured or unlforn1evaporation-cgatin gbass Iay%ns. course, it. is
al so wit hi nTEhetd¥Ep¥ 6PWt REWERFentof Pgr £ Fast “tW5 &vaPora u8ﬁ§c5éfing

gl ass hayersnhtomhe depashbeda0BelnBysHBsbi-ateonThESehkayals rakiiatdonnab
have to have the same conposition, and cqnsequently by 15 successive

appl i cati onwbichnghpagubstirates 18| 85Pp§8Si-bl e to produce a verti cal
structuring of the coating. Accordingly, a coated substrate which can be
produced in this way conprises a nultilayer coating_having at |east two
evapor at i onTheampaghgrad &gl afers eXaAPeR Rby 2aFSHRRVE éﬂﬂg€ﬂeWFth the

COWPPS't'0“évaégréQﬁoﬁvéegiahboﬁa%e%&bmg ghassikayee maedrief emakly he
applied to the substrate with”a thickness in a range from0.01 umto 1 mm
25 Accerdi n§heoprarcesrancageddadr P fEfeAtVenkd O8onpositi on of the
evaporation-coating glass |layer nay be varied while the latter is being
applied, so that accordingly a coated substrate having an

evapor at i onTheapirngegisags coagénanitoh thec dRyesitiiosn opmi &8 Weede$19th AHY

direCtion.p%gp%ggbﬁhga%ohgg%%egﬁ% eRALRY Y LHACR S NP Al ed « B W) .Of
exanple, it s~ in thi le t

S way “possSi vary the coefficient of thermal
expansi on i Ratherdi decenordyensegdiovs aeftiaements ¢hstthet ®TOn9=4ce. In this
ay, |t5|s %p%%%%H% e%%nt%%ri%%%%%ﬁ%&hOQ%%a%%%%dwd%$8ﬁid@g%ﬂﬂgiﬁﬂééé can
subst r &es WAICCH “have
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 of the coating.

Moreover, the production of structured glass layers is
described in the prior German patent applications bearing
application numbers 102 22 609.1 and 102 22 964.3, the

35 content of which with regard to the structured coating with



13 coefficients of thermal expansion which differ nore considerably from

one another to be matched to one another. A further enbodi ment of the

i nvention provides for the 5 coating with an evaporation-coating gl ass

| ayer to conprise the deposition of evaporation-coating material from at

| east two sources by co-evaporation. Thig refinenent of the process is also
suitable, for exanple, for producing varying conpositions in the |ayer, so
that materials properties, such 10 as for exanple the refractive index or
the tenperature coefficient, vary continuously or Jin stegs in QS g§rection
per pendi cubespovat henscodbing TFassulagers varieredy FHC 58053%p05| i on of
the |ayer gam 12 al 0 SbﬁébkeMgétéfiaﬁ phbeprdepasi sbphipaotenses, even
using a siny % %Qapora I'on-coating source, for exanple by varying the
heati ng power. Therefore, the step of depositing an evaporation-coating

gl ass layer may with general a ppriseet-he stepcelirvar pnnghthe
conpositioﬁno?¥?ﬁﬁ ﬁﬁt@?réﬁcﬁggﬁh?%ﬁg?gﬁgeing dgpqsited.durin% deposi tion
or thegst epephlleposiitageackaybe wilbhtaatenpbbet iBHERRIER PEPVESSPn%a

di rection perpendicular t e surf . 9:EVAROK Ak QRvERY ichor
exanpl e, bECRAFPPEATLAE Pﬁ ggshpgo§§g§aﬁggﬁ§§ Féb or nore conponents of the
evapor at i oppggat khdggkass saeesewvdporated fromdifferent sources and then,
havi ng been depasited on the surface of t u L& ref0 T RE coat ing
evaporation-@é&?Pﬁ@ngl8§s&eﬁﬁ§e98F,nF?aFégg}goggggging for the

evapor at i on- ggathagmagkass itoshefdeposi ted from a single 30 source and then
for additives to be introduced intq the evapoaration- NG olass |ayer
usi ng 1a furt HEPOSALAEE. 3¢ SYGEPLEL LR E2 P@ %&gggbﬁgi%gnvary t he

conposi tion gf+4Ae 1l-A%ek fusiengHaidne hade pesint iprovidedessdd, téverf iFihg a
single 14 evaporation-coating source, for exanple by the heating power
or the deposicoaéidat e being varied. Furthernore, to achieve continuous,
hernetical | y segled 5 £uan@iat) eenkratia e ardtayerss,ing drsl ddvant ageous
if the surface roughness of the coated metallic surface s Iess than or
equal to 50 @vapRomr iy IRRtENT GlarfseysF it §RY which are to be
coated, to gentle heating of the substrate during coating with the
evapor]?fti on-coating glass |ayer, for exanple to approxi maé ele/i_vlé)og, ‘b\lsO@l SO
advant ageouRhe ipraveiy i thanpforndarid 1 9 et oot Tho. TN %o,
to achieve denss SYARGLAL AN GOUING I FSplaYessa i ih diow fewelstol

i mpurities, T 5% expedient 1t the pressure durlq?dﬁgatyg%pln Efgngoatlng
chamber i s strumsirdd-Zi ngarcoadiiztht Ry AD-% ¢ .SRPThR-td4ti ng of
the substrate with r 2k i on-coat i ngr b aSSE | Byer syt aslvanyagebusay

al so conpri ¥ piAd af?%%ag&%t%g d@%osi tion (Pl ADi. In this progess, an

i on begdn | Sbeeli ¢domad | widh rielse efivet o $HeLCHEERY a JY5hi EReT sPT3*Be R oat ed.
The ion beam can be generate SeRE SePbR§MBa¥SrSOUhER, inraexanple
by i oni zat i eosw%l%ﬂY?a%‘?reu‘g%‘g?(egﬁgﬂpTasm addi t i o%ally densifies the

| ayer and alses&éguenessaay, | thsefyratheeshgnparndcree e¥aRPTAESHbstrate
surface. This |leads to particul arl epse; | Qe dgf ectadeppsiteditigyers. 30
In the textcﬂﬁF%ﬂgf%#?§§5§a¥ﬁ£ ?ﬁv%ﬁ?i%ﬁ TS exp[a[nedain %Dre,detail on the
basis of exgapbaey, esbodhaenwbaandemaih aeteperibive eNararaiAgs COPh MM ch
identical and simlar elenments_a pPr.ovi et hhbdepbkeak bebeeerGethe
synbol§5and9%ﬁ§sfEEFHFEErSF‘VZPiéﬁg Sﬁﬁggggeﬁ?sénayﬁbe conb?ned with one 35
anot her. 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 recegsed structures.

The step of producing a negatively structured first coating
on the metallic surface of the substrate may particularly
advantageously comprise the step of uncovering regions of the

35 at least one surface which is to be coated. In this way,



r 15 5to 15 20 25 30 35 In the drawing: Fig. A to | Euse diagrammtic
tross-sectional views toshow process steps involved in the
structuredcoating of substrates in accordance with oneenbodi nent of the
process according to theinvention, Fig. 2A and 2Bshow a variant on the
process stepsillustrated with reference t9 Fig. 1Cto |E Fig. 3A to 3Fuse
di agrammati c cross-sectional views toshow process steps in accordance with
anenbodi nent of the invention for thermultilayered structured coating of
asubstrate, Fig. 4diagrammtically depicts a device forcarrying out the
process accdiBing @%P@ﬁbF4@%n?h%ne¥$@°r%%h%ﬂsc%?E%%%sg%%%?|%ﬁ&?ergmﬁs
through a cpatedsibsts atenpscording tRat heulnyeatbpnemet Bup¥erhtealvhych
varyi ng conposition of theevaporation-coating glass |ayer,Fig. 6shows an
ar r angement 18 oo cbe r §PaEedut 2B¢ LR heht BRBbYI nehtest BoRfotesSraaEsfdi ng

t ot he |nven$égweégrtﬁérg§£yggg £RAting yh{branevaporation-coating glass

| ayer, Fig. 7A to 7Dshow process steps in accordance w th yetanot her

enbodi nent for producing a structuredevaporation-coating glass |ayer,
andFi g. 8s J p o] e n Vi ng
o SUbSi ot ot o S0t ot AT T e e F TP our b fext raparsns
firstly to ﬂﬁguréurthermorﬁ, afiveht ageods byr eamprieseckbesstept PEnakskbbws

to illustrate the egmﬁ %ékas §§ ygggs éagéf?ﬁ5§b8|ﬁggﬁsd §uggagate

with a netaf?l 14 A een coa ass I n accordance
with a firstostbndi apdfoof pthetingeatdpor SpFagisgbandadbe 1 has two

opposite surfaces ast t he. erial. t rface 2
which % to° %%cEﬁggﬁaoBéFﬁanhegglPF u?%easgﬁg %a%%g&lﬁéy, Sggexanple be
a solid netaéthnl@ﬂds,ointénrabxanphbloa tbeppsbdecnmbarbﬁlcbaVnngsaw1th
nmetallic | ayer whose s he surfac

struct ured vgﬁg?%?F8HS %ﬁ%?ﬁaeﬁFasgoﬁﬁﬁY?ﬁg 93 PIFS § ?%38 1?% appl i ed

first of alkttacthatssuthaceelist-tbatsnyshapteldo bs shnmmednoﬁtglnlA
which is to be coated. 15 Fig. 1B shows a cross-sectional view through the
substrate 1m?6?l5ﬂﬁﬂgoﬁefﬁF?ﬁer process step. In this step, structures 5
are ingeoduced into the first coating. These structures 5 create a negative

structuring which is conplenentary to the final structured coating,. The
st ruct ur i ngARaddherhagaPreede b HnBNEnE no§ uEhe aPTAGEBRaRCFREFORY §C0F HEhe

netal lic sutfeest ZonBL6hi1k8st eoberreakedp 8f bb@dﬁé@ﬁératﬁeéah@%@l?ﬁen
uncovered. The structuring may, inter alia, be carried ou

phot ol i t hogPEBRYtuFred GhrER BORPpHEE FﬁeCPWP§FSEOEPFnﬁtQPCSﬁp¥F§E§9rﬁBhlc

exanpl e, a phehLEL&siak b@tehéhfgbsEh§o§EEH% Uf.e8nh8gkapa i subsequenttingbeen
i ntroduced by exposure and devel opin ccording to a further variant of

the préeessUsefelBoBENHgWEYPs §PFu6¥ﬁW§HenéFCFBﬁFBEAh§ §FPrFERAHERCThut

rat her d'reﬁghﬁfﬁﬁéﬂ EheTh§¥eEtkﬁcQﬁkﬂﬂgaeehhﬁgqughhékégn1Eepé%Eh%1@dtay
the | ayer, for exa F elng printed onto the Substrate 1 by neans of a
B

suitable_praqhiﬁgephégbséevﬁ @ﬁaﬁﬁpér99Yn@§n§h@f535U§éﬂ§§ﬁ FEMRENSE I n
this Var'angtthEhgaﬁéoﬁ§ﬁ§y &Q%h 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 wafer, to be structured
by printing on a photoresist and for the fine structure then
to be produced by lithography. This refinement of the process

30 according to the invention accordingly combines the
advantages of photolithography with those of glass

gstructuring.

To produce the positively structured evaporation-coating.

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



17 processing state of the substrate 1 shown in Fig. |Ais skipped. O
tourse, however, it is also possible for this variant to be conbined with
subsequent structuring, for exanple by a photoresist being printed in
structured formb5 onto the surface 2 of the substrate 1 and the structures
whi ch have been printed on then being stryctured further, for exanple in
order to produce additional, finer structures. The state of the substrate
shown in Fig. 1B concludes the step of producing a negatively structured
coating. 10 Fig. 1C shows the substrate follow ng the step of cgailgg,that
surface 2 ofifsie comsinrgtBay APVIRCAASOBBEY PPBRTHE® WrPEhSERR PfrstfEdETi ng
3 wth an eyapog i&ﬁ'08§t?ﬂé QI§§§r£€¥8ﬁ—goa€hﬁ CRLE801¥/ER @Rich
evapor at i on-coat i ng gfass ayer 15 7 1s p(eferab?y carried out by electron
beam evaporeatven. tiTaef bvaporast dndcodli Haigl aasel afee yvegdorFsofhkhe
uncovered regi . and LT at i Lg- h : u

after the spepanantOBrebEihaiatatETLaple RT LY, oorel H8 ErSsE RBhERHS
vari ants of &he pibtedseffheycvanpviglwat theofbrel 89apiasabereafht hBecoat ed
metal lic sugf .. Eor ' u , coaked..su - grauad
int 1 the | ayarSEAs o sk Tl PR, L a R e e o ORe g
result, thetéchsigeeatseg benshructuresceasingeover eftagaphsorrgfereedhows
a subsequent process step.in-whi first coating has been renoved. The
evaporationégog?iﬁéeofi%ﬁg 85£€0 g?%§§§éoating gl ass layer 7 onto the
negatively 30 structured first coating 3 and the renoval of the first

i 3 af i h b d.ul t]j I I behi r [ I
coaling, S ehter Lionas,besn upcausted uLLmeelyolgpre bell od aepesiiively

structures 9rofnthevapsrhtvehycehtingugtdskayaye¥ dtevdepbbasedr @gtbna 6

whi ch were uncovered or were 3? not ﬁovergd bé.tge firs% gﬁating g. 18
The renoval EBECKRESFi FEiChndgal £T8I e HREuFBICEBEEPRGT cARhE & ect ed,
for exanpl ecohyiflyssehViRgsi waiyN 8heUEtiabtecsatyagt remaliyswetcebedbial aor
dry-chem cal _etching. 5 Incineration or oxida%io in ag.oxygen pgggna may
al so advant B§€o84f§ BE96SaTt BNPeRbYBCEHESEO] iﬁﬁ? FRETFBFI 6W g 2FeXE, with

referenge tQeEbgQEQénzéfaﬁﬂezgva§6ﬂhﬁﬂﬂﬁ—@oateﬁgrQedsﬁa&byﬁk ahdt bkanpr ocess
steps shown wth 10 reference to Figures 1C and IE1 Ig IEIS varj.ant _of the
process, fiEBenopagiivthe saWSVedt 8921Ps HPEPSXEHPLEs P88 SRER V&t h

reference tgokhguesulfagnd 1B1vBycapRitaathensehianst buctueed first
coating 3. The coating 3 once again has negative structures 5 which | eave
clear 15 regveperétépntreatingt JdarFaseyer WhéehagaVeRr hhe structures of
evapor at i ongpat it I Laxebe{nkS12prkked oyt hg gurface of the substrate
whi ch has bgg% %?gsgrgggfn %h?g ﬁgnner, for exgnple is applied by electron
beam evaporation froma glass target conprising evaporation-coating glass.
In this Casﬁ’fﬂ?%ﬁ%%rva%QayﬁeoEaXEE ngﬁbeésﬁrgbiHQ%Jl%%ebn7aﬁai%ab%%ued in
such a way that the | ayer i's not continuous. This is achieved, according
to the i nveptborssbptebe thecktedsast phetépdpurgeveriedatitnghg ddgstayer 7
being less t .the thi S [ oati ng. 1TRLePhasee?h dhe
process is 5 gg % %% Eﬁg? %RggTEEQF%rg?yggat%ng 3 ca%%then bg ﬁenovga
directly w theetrednpyncbe tecond flayke .ufbdeerddowoexaramslle asFestve to
planarizatigg s?gmntmj%gtgeference to Fig. 1C, since the fact that the 30
evaporé?ion- oa iﬁ& gFass nger 7 is not continuous neans that access is
retained to the first coating 3 at the side edges of the structures. Those

of f duri ng MEnGTAEC6r APHEFI F2r S0M FRp S d ar e ENE oy Foovad ™" 10' The
resul t whi ckoaermigns itad sshdwantageiogs 28, the etep ajaiat destatugtutd@lly
evaporation. coal/ 9 g 352 'YL Co¥ifPourbriBed! iRl Wedp e
30 planarizing the coated metallic surface. In this case, the
coated surface of 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.



5 1n an additional step, it is also possible for a bonding |ayer which
rcovers the top sides, renote fromthe substrate surface, of the structures
9, to be applied to the structures 9 of the structured second | ayer 7 of

t he enbodi nents shown 10 in Fig. |E or 2B. A bonding |layer of this type
may, for exanple, conprise a seed |ayer jfhor subsequent netallization or,
for exanple, a |layer of adhesive. Figures 3A to 3F show a further

enbodi ment of the process 15 according to the invention, this enbodi nent
serving to produce nultilayer structured evaporation-coating glass |ayers.
For the sake of clarity, Figures 3A to 3F do not specifically 20 illustrate
some of the pr t i cheh bespoexpl ehnedanihy gehesehegero

Fi gures IAf?g gﬁfgﬁ ?o?gégyg%dggB?Mgig. A shows a substraﬁe % on which a
struct ur edméjr skp@8ienalynge3efhastpdehy pPeaierdcah FRECHBLaPlic surface 2.
Therefore, the_ processi - fth sprageihdsubstadybal Lypping
correspond@ap8rgﬁ§t Zﬁoggr?%@&?a? ?g.ﬁgﬁg? 3B ghoms t?e result of the
subsequent agtigpropolepbsngi.ng 30 an evaporati on-coating glass |ayer 71 on
t he surface which has been provided with the first coating 31. Then, the

| ayer 71 is once again renoved by grinding and planarization of the coated
surface ofThaepgdb%bsamaylaﬁdithenaﬁlwegﬂﬁﬁsC@WP@HSﬁaﬁgebééﬁFbﬁgted with
the layer 31, and the 20 |l ayer AV e]l i HGOWRIRfhd I ay@aveathe SO
that what PERSEHEERETENS0ST i%vgl Q%istl}eﬁé’tggfeﬁtte‘@%& ation-coating gl ass

| ayer 71 Wisleh eSirdcicices 2hn Hei sigedocdssi egagbdte it inqunst reé%d«%(fg iO?‘FS Fi g.
3C. 5 To apply further |ayers of .a ti I ti Furdrhiey ,cdridesic

St r uctldr ed tEGaETHGIOFHEES -p hFERS S ga?téeﬁjg%%%ﬁt#\egﬁzg.é%asa&n t he surface

whi ch has hgen iepalad iidulldi svemyches dad stslemidiy T@Testisifde a0 /197y, 3E,

the negative structures 52 of the 10 further fjr -3 & Ieat ed
on the str danwss g?%""‘f'héﬁ'ﬁ rﬁftﬁ"tﬁqzeure Sap?oarnat%lo% chgé;ta% ng gl ass |ayer 71.

Then, yet her evaARSFatd OrEsahiag s ass> |alymrr 204 capmy el etHel fayer
32 is uncovered oy grinding down the |layer 72 on top of it, and then the

| ayer 32 | pranmwiees 1 THE ¥4t appl i cati on of evaporation-coati ng
gl ass 1fyers may advant ageously be realized in accordance with the process
steps Tllustrated with reference to Fig%f 2A and 23% %8 T@gsghﬁrocess st eps
may if appriphiztiebeeredirert rof EANIEARE FFFLTEF Lhows the substrat e

1 f0||0Mﬁngi$€@hgﬂggiC@Q'angicyeg PO AT 1 g Vaponat ined cevapoyagless | ayer
73 with structures 92. The plurality of i&div&dual lageéfcﬁiarig ang,73 as
a whol e in toaniforglasst taretr ¥R HapBF ATRORS cbat F ng® 25  grass oatlﬁg 7
Wi th structures Thesgust et Upesv9deantodBrhayevapoeguirad al so
be producedw?% %%ﬁ%ﬁgdﬂgga%%g§ ?%%iyidua structures _do n tnin pude v a
evapora@ionecaaihggggaaSStﬂab@rﬁﬁPl%?@n?%a%ﬁaEBQ?Fﬁano?O?ﬁé ng|V|§aal

| ayers 71, 72,,73. 30 Moreover, the individual |ayers can al so have

di fferent c@ﬁﬁ%Sitions and | ayer thicknesses. It is also possible for other
materials which, for exanple, are not vitreous to be conbined with

evapor ati on-coatjin | ass _indi i nhA¥ 8l 8. vBYidhtWey¥ eheeyatpkes,i thes
possi bl e toFaﬁprlgtgHgPSFSd %ﬁggg?éﬂgl 21 le b
mask may be applied fixedly on the substrate, for example Dby

25 adhesive bonding. According to a further variant, the mask 1is
arranged between the coating source and the substrate.
To produce a structured evaporation-coating glass layer, a
further configuration of the process according to the

invention provides for the evaporation-coating glass layer to
This can be

30
be structured following the coating operation.

effected in a simple way by structuring by means of local

etching following the coating operation.



| ayers which, for exanple, conprise netal, plastic or sem conducting
Subst'ances. Fig. 4 shows a diagranmatic view of an evaporation-coating 5
device, which is denoted overall by reference nuneral 20, for carrying out
t he process according to the invention. The apparatus 20 specifically
conpri ses an el ectron beam evaporator 261210 The el ectron beam evapor at or
26 has an el ectron beam generator 21, a beam diverter device 22 and a gl ass
target 23 which, in operation, is inpinged on by an el ectron beam 24
emtted by the el ectron beam generator 21. 15 A substrate_ 1 which is to be
coat ed, havitg) koot #tekirqrtake, L9% e¥dBRd PH QLEPCEEdyYin the
apparatus t i e&Fn C agesuec @t APt 8681 ng 3.
The gl ass e@g%%éi;ftekg@%%}%%gc ?‘d’n%tli ngen%en bclgfocﬁfgls}gﬁt%f the 20 el ectron be%m

and i s subsamplitd ytoleposi ¢ eabona t hen expried pakass otayse EatiavedobYt he

substrate 100D £od ek MENGEREIpOL e Ofakiienpl et ronapsaTmap the

target. To a e glass of the target 23 to be ‘evaporated as

uni formy astpossdgbl & thesteaget teistehrnt avry | advddiagenusiy sakepi Rg
motion can be, Lopakted Lochhe Deamad. LR £XEUPISulPalblatadl gb dhr ection
of the targe? 93 ring the” eVa oration-coating operation, the pressure in
the 30 appaathisn@Ostephel d at 10-4 nbar or | ower during coating. This has
proven expedient in order to produce dense evaporation-coating glass |ayers
with a | ow defect density. During evaporation coating, the substrate can

al so be heatred pbostighatyorfibtngeranphe toveppioni caneby 186¢ npy ARdWs of

a 22 suitable device, . which for ny .substrate_maferj % .
reduces$® t hef 7 eg??%gs§§nﬂk?cﬁ£538€$r¥%l?Bmf%bk?ﬁ% %V%B%%%F?éﬁ gg%?%ﬁé
step. 5 Furgbgssoigyeasf uothesuesbpditens alstheiappar ahesspopei désthe
device (not shown in Fig. 4). for npving the substrate wth e t he
coati ng sou%EEeBFl?ﬂefggeﬁFrBﬁaﬁﬁaﬁwgvgﬁﬁpafﬁ la%,C?ﬁtéPaegigggrEéXE%sle,
to increasetbhgehgapgsnettiyonf thbesapapoasti onhesat Lagegbaaisbager not to
al I ow nonpl anar 10 substrates to be coated w thoyt an

Y shadow ng_effects.
The evapor ab'#¥f- EBabP¥g EPParartscoBPREy T4l t FBHafPH ﬁﬂESngg%bnge a

pl asme,sour gg-£QLsg9BEEBHL NBaBNohOBEDERE VAl /6hs LD @pendbbopesisbder ect ed
onto the netallic surface of the 15 substrate which is to bhe c%gpedl in
order for tBECGUBSt RaverEdChe EbRUEAVRIRH a%| B)&r CBRLYNdssAETOREART Er 2

pl asma ion agakéaegugsegaw QRicR! ABh- péhgrapnacat s 20iB8Yagl sembeises
equi pped with one or nore 20 further sources for the co-evapgration of
addi tives op wuhtilayaporastdondchbaving grassast FYP ENPROBGFpOSs CRRFITE

shows, by way.gf ¢xgapke, ,a9-addhi 9nab 8AVECEiZ8erlhls cBRYoshiencexanpl e,
| i kew se be”an el ectron beam evaporator or may also, as indicated in Fig.

4, conmppise a crucible 30 which is 25 heated by electron collisions and is
filled m‘thTégeegégegéﬁﬁbﬂnbggﬁﬁhgggﬂgggrU%berTﬁgy”?E%$b%bb ek iapplied
co-evaporated fronrthis source 28 can be uséd to influence the conposition
or stochi ontor $hef suhet3etevapshati shickacefgigl asFang@el rom Op&rlt FEUICSY
t he evapora&iﬁa coating or deposition rate of the source 28 during coating

can be altefed relative to the deposition rate of the el ectron beam

evaporator 26, resulting in a conposition of the evaporation-coating gl ass
| ayer gQiChAcc%%ding 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 possible to vary the coefficient of thermal
expansion in the direction perpendicular to the substrate
surface. In this way, it is possible even for evaporation-

coating glasses and metallic substrates which have



varies in a direction perpendicular to the coated netallic surface 2. An
*exampl e of a product of this type having a substrate 1 5 with a coated
metallic surface 2 is illustrated in Fig. 5. According to the invention, an
evapor ati on-coating glass |layer 7 has once again been applied to the
surface 2 of the substrate 1. In this cage, an additive was co-evaporated
froma further source and the deposition rate, and/or the flow 20 fromthis
source during evaporation coating, was varied. The additive is selected in
such a way that it influences the coefficient, of the | expansion of the
evapor at i oneebht ¢ hgngs ags Fb?émallstﬁ%Sb?%pﬂhéﬁBmalﬁggf PSQEhe

di agranmmatic_ct - ti | ohL! 4abEREFORoObet et ehatiedosohet rabehpresent s
t he coeffiE?gﬁ%géfaﬁﬁgrﬁgﬁﬁegpansion CTE as a function of a direction z
per pendi cular to the surface 2. The flow fromthe further source was

sel ected in guch a way, a i gr s hieneouhseraiakst ifee dhei ng the
evaporatioﬁ §8§ppﬁ§ Fﬁbgﬁgﬁgnggg ?ﬁatlthe?coeff?cient of thernal exggnsion
of thesevaperathgnwieat angeyhassakapercanling ghestate¥ral t6f PR ME al I i c
surface substantially.coincide 0SLLi-QRZRabriiRe FHohaee dfeatsite
substrate EheTﬁﬁgoﬁﬁﬁégniP%p8¥?§gfégggﬂachieveggoqd dila 25 thernal

mat chi ng ok ywhhecevaper aki an—evapiomrgtgloass ThiyerefdneRetretd 506 SHAEES
Fig. 6 diagrammtically,.depicts rang Ao Yiagieid a further
enbodi nent 1&f 2&Spr §Hé§?b3§CO%&rn%&[a§l%tl%é %g'iﬂ?vent i.onggor &gft ructured .
coating w tdnidsataperatinonieodiyey glsas £ Hagy &et exdedid PR Wiy SUC
enbodi ment of the process, .a nask 10 .i ry Retveehdde siwd ace 2 of
the suist r &Se IPTMFETH tQPQM¥€§%ﬁé%&v%hngﬁ%ggghrce,_mhﬁ%h I's not |

i |lustratedJd¥fiGerft, e thhuras lopen rigs steps iguttdip diggection
corresponding to the intended shqfe and position of the 24 structures 9
of the evaperRershH-Bdas fP JHESYLAGS 7, of which, as an exanple, one
opening is illustrated. To obtain well-defined structures 9, it is
advantageous if 5 the mask 10 is arranged as clase as i dp the
surface 2 o¥f tdmisithstd afer et ive Jcrbai'tq'?engc‘?/ﬁ‘}ﬁigjt Jéo%v%%?i?%?io “coat i ng

gl ass Jayer_js then gardies Qndyotevap adasdoit tnatproresses t heveyrigeed 2
throudkgthéﬂﬁgégngo. 10 The texf?mhiph follows r ggrgxéﬁ f@ . J£y§phgtl
whi ch use ca csEke ¢ AREL YT R TR FHIUSTTH T priotess etRps 1h accor dance
with yet a”@ﬁ%gﬁ%$¥¢5§?§%W%rfOThé%éEBﬁéngtmesétept@fedepwapbiagi@n-coating
gl ass | ayer~ I's process is based on the netallic sgrgfcgdg nggge
substrate févaponit abh-Gerhineoatass wares MorolthRodt CtAst Fuctlre
evaporation-coatin S YEE anf, i Sthayesmpobsetorndtytbei mgterial
structured.c%%p%&%%r |% ?tésfﬁﬁst %¥ 2?[, as shown in Fig  7A  the .
substrage lwh$chohsedebngt fepaeibedi GUELRY BBPOSHF LA aRT eFBBoP&EFoRcoat i ng
glass layer 7. Then, as | t d,i Bofb8si¥ Bonawhhehovattiest inabl e | ayer
34, for exaﬂﬁ?@sétéﬁ?t3b?é§%%o%g%§s?st? Pssap lied to the

evapor at i ondepattngngbaspef8itujer 7o The FHYERCS4 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-coatin ,%Iass | ayer z a
beneath it ane 36-unapvenedonFiagl | forackampaBl ePet CREAEEIMIEN FXERs
only the evaporation-coatin | a cap becUsgdpoetaoti-rglay.inas a
resul t 26f tW@YCBbQFiﬁg? Sfrﬁggﬁrggmk§é§%t§6, thee35 eggporation-c?Fth
gl ass | ayer ghapeatltel eviporated fretchiédferght sources and then, havin

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.

Of course, it is also possible to vary the composition of the

layer using other deposition processes, even using a gingle



in the uncovered regions 36. Mreover, the netallic surface 2 in this case
‘acts ‘as an etching stop. Finally, the photostructured |ayer 36 can be
renoved by 5 application of a suitable solvent or etchant, so that a
product having a substrate 1 with a netallic surface 2 and a structured
evaporation-coating glass layer 7 applied4to it and conprising structures 9
is obtained. The product or the coated substrate is illustrated in Fig. 7D
10 O course, the process according to the invention can also be used to

coat nonpl anar substrates, for exanple substrates w.th.a nonpl r I1ic
surf ace, vwetW@%aé\ﬂé?ﬁtfrcé%a}tdﬁ%aﬁ‘?‘ﬁ%pegl £°§ Ieéi?ér}p.elelgyAnm}éexgﬁ‘r% aﬁégepr%g%t?rrent
of this tygﬁr e Wb d it fRiD - rdbe Bieimybairiate. 1 of the enbodi ment
illustrated in Fig. 8 is, for exanple, cylindrical in form wth the
metallic surface 2 coated with the evaporation-coating glass layer 7
formng the. 20 eulididli cal el sHdatew, thermedisdable deallde

evaporation-coating glass layer 7 covers the entjre lindrical surface 2.
A coatimg cfvagnmatige ¢ratiftordlsqsplayehe prlodut tc‘?%e%%sjffa'f}ée bei ng
moved W th [ ESAGE I8, JELOH S NohS Wi SHAR P d O5uLFREPI £ [hes 25t han

el ectron beam'evaporator 26 shown in Fig. 4, during the coating operation.
Speci fical loy eqwal iters@almsubstrate 1 can be coated with a continuous
evaporation-coating glass layer 7 as shown in Fig. 8 on its cylindrical

| ateral surface by being rotated about its cylinder axis. 30 It will b
clear to trEopensmy skidlkicisubserate TaReriHes sHpbeR nehe stdeker FBREEAbove

are to be understood as_ex t [ v endt i kS t, £gstricted
to thes® sp%%l?‘ff%qé%%ﬂ%eﬁfg%ﬁ%u%r%%ﬁerecgﬁrjblggvg%?ggn?nwﬂﬁnerous ways 35
wi t hout depevipdigattom ¢bet scgpelass t hayenyefer opxampde Pat 2RPTEXaNAES1Y A
process for_producing coated substrate. whi t tallic
surf ace, mh%&%f%'th% %ﬁ%@t? Y%nfggéé%%at%%h%fgﬁPgﬁog%ggg?gtFgﬁ?gggting

gl ass at | egste98et hgroetatdbotingrface. 2. The process as clained in claim
1, wherein the evaporation-coating glass is applied by evaporation 10
coating through el ectron beam evaporation. 3. The process as clained in one
of the precgdipy ebaksBiewbedehset beapyapdiahi cnatvnyi ghageaseyessdepbbi ted

in structured formon the netallic surface. 15 4. The.pr S imed in
one of the b@@céﬁVﬁbSchiH?PuﬁhF&ﬁs?n&?uaﬁsefﬁgé%?ggslgfgﬁgpéggégﬁ%g at

| east one ngg@lhgeEMaﬁiﬁ?CEHreﬂefEbétiﬁgabhagbéﬂ t beatretmakki & 0sumfeese, 20 -
depositing an in particular hernetic evaporationcoating glass |ayer on the
metal | i c supfueetarensh¥slBeemPovi ded with the first coating, - at |east
partially renmoving the first coating and the evaporation-coating gl ass

| ayer on top of it. 25 5. The process as ¢l t he

. ﬁined in %Iakn14L %@%ﬁﬁ?”
step okoprodbei agasinggafi FBEy S¥PRGEPGPey 1 r 81 E¥RPPAG IR T A€ etal Ii ¢
surface CO."@E%@.ES 16h8rShap afliveReayebLBdy adisensonbrike allalseastioone
surface whi I's to'be 30" coated . , . .

assisted deposition (PIAD). In this process, an 1lon 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 gimilar
elements are provided with identical reference symbols and

the features of various embodiments may be combined with one

35 another.



6. The process as clainmed in either of clains 4 and 5, wherein the step of
produting a negatively structured first coating conprises the step of
resist-coating or 35 printing, in particular of resist-coating by neans of
27 spin coating and/ or spraying and/or el ectrodeposition and printing by
means of screen-printing and/or ink jet prg nting processes to forma first
coating. 5 7. The process as clained in one of clains 4 to 6, wherein the
step of at least partially renoving the first coating conprises the step of
lifting off regions of the at | east one evaporation-coating glass |ayer
whi ch cover the first coating. 10 8. The process as clainmed in one of
claims 4 tord, tMbegehpihge evaporation-coating glass layer is deposited
with a thickness which iS | ess than the thickness of the first coating. 15
9. The process as clainmed in one of clainms 4 to 8, which includes the step
of at |eastppgrtigltiy wpcovesd ngiddeadhdSic CORbsNTse20idRal THeePs 0EESS as
clainmed in claim9, wherein the step of at |east partially uncovering the
first coating conmprises theSRPePHPCHIANUFERT nFRYPEVedatdthet aFrietdted
ace . 25 11. The process as.gl@] fBdyf Ns@bal MO O1 i1l Oac¥bBaghBe t hEL Bt SR OF
partially uncovering the first coating conprises the step of nechanica
removal of material, in parehiedimeny okafike Bropesdi agcerdinoy Fapphag
and/ or polishing. 30 12. Thfn&%&€ﬁ§§ as clainmed in one of the preceding
cl ai ns, wherein the evaporation-coating glass is applied by evaporation
coating thrBigh aAnas#. 2B 28hd8.a Ther pantess bise chadaedsi ptepe of the
preceding clainms, wherein at,]eas vV.apo L on- ng. gla yers are
deposi%%d on the substrate.l%iﬂgFéﬁ%%ng%gﬁség%%Pc %?ﬁ%% ?ﬁgbngéokgtﬁg’
precedi ng ckFagns3awher eFn absé¢ edsdagtavmavapocadsonsecat ongl girasss| ager s
with different conpositions are applied. 15. The proc cla in one
of the preceding clains, 108Vﬁ%r%$§c?%% %5%%%r%?i%%-%§§$?§% 6fgéggﬁayer i's
applied with a thickness i neabsangent rofn thélinvehoidn nfor 16heThe process
as clainmed in one of the prec difg cl aL ns, .
multilayered structured coating of a
15 gsubstrate,
Fig. 4 diagrammatically depicts a 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. 7A to 7D show procesgs 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 illustrate the



wherein the conposition of the evaporation-coating glass 15 layer is varied
‘while the latter is being applied. 17. The process as clained in one of the
precedi ng clains, wherein the coating with an evaporation-coating gl ass

| ayer conprises the deposition of evaporation-coating 20 material from at

| east two sources by co-evaporation. 18.1gThe process as clained in one of
the preceding clainms, wherein the substrate is heated during coating with

t he evaporation-coating glass |layer. 25 19. The process as clained in one

of the preceding clains, wherein the pressure d ring coatin%.kg at nost 10
4 nbar. 30p2OceFhespepecysedste] AFABHCEn2ofiedbedt ABPPFEREG HyCl &i s,

wherei n t h. pyaporaL),pbacealhigndhassokanCeohteal uehuseditabl aw ng the
coati ng operation. 1. The process as clained in claim20, wherein the
evapor at i oaccoatliangeghvath haférstsesbpdéngredobytR6caPrVERERPRY f ol | owi ng
the coating operation. 5 22. The process as clained in one of the preceding
clains, wherein the substrate is noved with respect to the coating source
duri ngst heTheatibgtoperati bas 280 PhpopibeesyrisceParneddi foidtof athe

preceding clains, 10 erein the e ati WhiBgaRs b ted
evaporatioﬁgéﬁﬁtFﬁﬁ §%§§§18§n8?i§§é %ngﬁggi%nggégbstgd gepgsfﬁﬁoﬁ Pl AD) .
24. A coat pdisgbstraleici.nTher subsktaatpr ddmeyhl éoly exREP3Eoc &S 2ad & ned

in one of the ecedi cl ai which,i.5 ¢o i t . QN I ¢
sur f ace, WW@F@E thgoggb§F?aE§ri§XSP Vide %?Fh%%?t%eggﬁéﬁﬁgg BRI
evapor at i opeealliling gkges Wayee ewrttheendbalisi ¢heusiadece2?.- The coated
substrate as clained in claim?24, wherein the 20 evaporation-coating gl ass
| ayer Xonprises a structured coating. 26. The coated substrate as cl ai ned

in one of the edi Y stlraidresh erveipo ralte csutostatdng less mdatingerd
coating 25 with at |east two evaparatian-coating-.glass.l ay T
coat ed subdtirstte cR2tdMG Fed s RPN ST é) eiaﬁlt e zsicthal%eg%frft%e 2T
evapor at i opygoal g ghass | akershdhavea rdififer am, aonpdsiitd ans be3G@g.edrhe

coated substrate as clainmed in one of the preceding clains, wherein the
evaporati on-coating glass layer has a thickness in the range fromO0.01 ~m

to 1 n ﬁ%&. 1B shows a cross-sectional view through the substrate 1
following a further process 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 coated, 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

35 screen printing. In this variant of the process, the



29. The coated substrate as clainmed in one of the preceding clains, wherein
t.he slrface roughness of the coated netallic surface is |ess than or equal
to 50 um 5 30. The coated substrate as clainmed in one of the preceding
clainms, wherein the substrate conprises a solid netal substrate or a
conposite material. 31. The coated substrate as clainmed in one of the
preceding 1o clainms, wherein the evaporation-coating glass |ayer has a
conposition which varies in the direction perpendicular to the coated
surface. 32. The coated substrate as clainmed in one of the preceding i5

cl ai ms, whePEPeespEngetbRtecosutraceubstrdtepl afBPwns 47 Exdrpl® L8 curved

or stepped.gkipped. Of course, however, it is also possible for this
.A|f.A3f.A,96A%.A5y.AF%?.A5.A#S.AH.A!%;AFS.A!%)AFS.A,.An.Ay.A5.A5f9.A5f.AS.

AHf . ASSL. Ayvariasy. pe. hsfcoamhbneds wath| syRapdyent strugbyupkagy VECE] ca] cayl ¢
a]ca]ca]Ca]&ﬁ&ﬁ?1&a$§a£0§%§€%£ék§§£ﬂEﬁ}ﬁﬁiﬁ%%ﬁ@égalﬁakeaheeLQQHC%aLﬁa]caLﬂc

a] cRa] cRa] ca] ca] ca! 1] B~a 5&1j k| c]calca]calca]calcalcalcalcalc
a]cg]ca?ca]@a}@a}ba]@H?éé?@a?cafcé%@af@hé}éa}@a}caP@tha]é Fe§Fe&E€a) ca!l ADE
~1 " 39 cp c a a c c ajc
 osssseu et caleakpricabcal] enrabestmheales e algeies] colenl
22u3wW335A5UBX8hpké in order to produce additional, finer structures. The

99} xsnid_Z] ¢ al c ca c a a} cal.cg] cakc a al.¢al c
A1¢ ol c ] CT BEF caf col RapRaPCEF£a] eAPHE! bap oL <2 BB SRR P ppseeBTbecl
DDRFSFVFIG 688t L hyJxXJheghybyxlycateattaked] caktahga] ca] ca] ca] ca] ca] ca] ca]
ca]ca]calcalU c a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calcal! XJYJJJILLM
Vi PQQORRI SSSSOTUUVVXX} xsni d_Z]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca
] ca] ca] ca] crlga] ta] ehpwa] chkcalibatrateafoalowing] thecafen] od] cebX@MGZ7297<Z
>ZAZDZGZIZNZPZ Z2&  _F i al a#thceddd*f, f/[f 3hiwr n calca ca] cauU
]ca] ca] ca] ch 85]nggafEa%ca?cgﬁgafggféﬁggg? arééfgzﬁéé}%% ggﬁgg%gg%gg]cg]ca
r*r=rrrtttttu}xsnid Z cal ca] ca] ca] ca] ca] ca] ca] ca] cal.cal] cal ca] ca] ca] ca
g;]ca]ca]ca}é&f%a?ca?@ﬁ}%%%Eé}@a%&&%cﬁ cﬁ%éﬁ Eﬁ}&ﬁ.ﬁﬁ%@ggnggiéﬁﬁ% xxxL
yyyyyzz{{| | e} dseprxsnirdn}] Lhealea] eakcal calealeahcpkanl eehpalatlioal.cahea] c
a] cal ca] ca] ca] caJ ca] ca] cal] ca] ca] ca]ca] ca cagca]ca]ca!PQ
xYETI n9: e} xSHPBOPRF L PRaFeaféBPcdl 88FcAR¥8Fcd] EQYEAFCc AP Eal'OSPYEFES ca] ca] ca]
ca] ca] ca] caleal eakcal sahceheaksalkeakeateabcs! ef 34NQuTj EH m}xsnid_z]]]] ca] c
a]ca]ca]ca]ca?ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca! LNZBE9;

gl wr mhc”Y] ] kegl capcaheakcaheakepleaheal aakeral sa] sabsahuaheakealcalrcal cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! knE&sbe39t } xsnid_Z]]]]ca] ca] ca] ca] ca]
ca] ca] e8] capeeprareapcsheaféapeareardéapcal capckies) varea aPéa%@&]ca]ca]ca]

ca] ca] ca! V\Z:k? LVJ k}s]én'bea%%ihgl %]E!Cﬁ]’l%%l/%?‘lagalﬁa%ﬂ@.h%%h%@h%f]t@l@] cahealca]l c
a]J ca] ca] ca]cal calca] ca] ca] ca] ca] ca] ca] ca] ca]ca] CaJca] ca! Vkf A* @0%&' () - 109&
()-G'3 10%&mera&liovgurfageods Fpr thi@ pyrppeeloisescoptraly PUrEpoR was

%d0%J U & ( " 09K ()3 %4 QURP&( )Y he first ny
@aoq&int&f(§}gé%o%£%?€§éL%S&&~%§?:%ggﬁg 73 E%§18f15&§10&§§&?9€2 e
9%40% & () - Phed 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.
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$100@Z& O TP EfardT L1RES (Jous: 14 1vd Dy 10 20LMY2S40885£ 10§ can
&aQx} [9uVA!I TV YA0%& () -2z 9A0%& ()-z' 10%& ()- YAO0WE& ()-z! Y%OW& ()-z! @F
$109RR8 () -eimffected) 1Doriexaypse; -Dpodkseglyinggit (Ju'a suitable

10%Z&T()"%&9%%§ﬁé)6§1Q§€§é£)é§§ﬂiééﬁkgf!dﬁ@zbhemical etching.
5 Incineration or oxidation in an oxygen plasma may also

advantageously be used to remove the coating.

The following text, with reference to Figures 2A and 2B,
explains a preferred variant of the process steps shown with

10 reference to Figures 1C and 1E. In this wvariant of the
process, first of all the substrate 1 is prepared, as has
been shown with reference to Figures 1A and 1B, by
application of a structured first coating 3. The coating 3
once again has negative structures 5 which leave clear

15 regions 6 of the first surface 2. Once again, an evaporation-
coating glass layer 7 is applied 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 gshown in 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 glass 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.
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83#10% ()-33 3#10% & ()-3,& Z10% ()-3.'Y ~"@L? ox 7 10%( & () vz
10% (: & () avEtIoospred( pYerorstdon  CQaEing By 26, Layer) /wwith positive

structures 9.

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

or, for example, a layer of adhesive.

Figures 3A to 3F 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 corresponds 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 gurface which

has been provided with the first coating 31.

Then, the layer 71 is once again removed by grinding and
planarization of the coated surface of the substrate 1 in the

35 regions which have been coated with the layer 31, and the
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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 if required 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 of example, it is possible to apply structured individual
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Fig. 4 shows a diagrammatic view of an evaporation-coating

5 device, which is denoted overall by reference numeral 20, for

carrying out the process according to the invention. The

apparatus 20 specifically comprises an electron beam

evaporator 26,

10 The electron beam evaporator 26 has an electron beam

generator 21, a beam diverter device 22 and a glass target 23

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

emitted by the electron beam generator 21.

15 A

gubstrate 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 el

ectron beam and is subsequently 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 evaporation-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.

During evaporation coating, the substrate can also be heated

35 slightly, for example to approximately 100°C, by means of a
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suitable device, which for many substrate materials prevents
or reduces thermal stresses which occur following the

evaporation coating step.

5 Furthermore, a further embodiment of the apparatus provides a
device (not shown in Fig. 4) for moving the substrate with
respect to the coating source or the electron beam evaporator
26, in order, for example, to increase the homogeneity of the
evaporation-coating glass layer or to allow nonplanar

10 substrates to be coated without any shadowing effects.

The evaporation-coating apparatus 20 may additionally also
comprise a plasma source for generating an ion beam which, in
operation, is directed onto the metallic surface of the

15 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 apparatus 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-coating 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 of the evaporation-coating glass layer which
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varies in a direction perpendicular to the coated metallic

surface 2.

An example of a product of this type having a substrate 1

5 with a coated metallic surface 2 is illustrated in Fig. 5.
According to the invention, an evaporation-coating glass
layer 7 has once again been applied to the surface 2 of the
substrate 1. In this case, an additive was co-evaporated from
a further source and the deposition rate, and/or the flow

10 from this source during evaporation coating, was varied. The
additive is selected in such a way that it influences the
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 gsuch 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, at 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
glass 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
illustrated in Fig. 6. The mask 10 has openings 16 or cutouts

35 corresponding to the intended shape and position of the
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structures 9 of the evaporation-coating glass layer 7, of

which, as an example, one opening is illustrated.

To obtain well-defined structures 9, it is advantageous 1if

5 the mask 10 is arranged as close as possible to the surface 2
of the substrate 1. The coating with the evaporation-coating
glass layer is then carried out by evaporation coating onto

the surface 2 through the mask 10.

10 The text which follows refers to Figs. 7A to 7D, which use
cross-sectional views to illustrate process steps in
accordance with yet another embodiment for producing a

structured evaporation-coating glass layer.

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

subsequently 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 is 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 suitable etchant, which attacks only the
evaporation-coating glass layer, can be used. Accordingly, as
a result of the covering, structured layer 36, the

35 evaporation-coating glass layer beneath it is locally etched
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in the uncovered regions 36. Moreover, the metallic surface 2

in this case acts as an etching stop.

Finally, the photostructured layer 36 can be removed by

5 application of a suitable solvent or etchant, so that a
product having a substrate 1 with a metallic surface 2 and a
structured evaporation-coating glass layer 7 applied to it
and comprising structures 9 is obtained. The product or the
coated substrate is illustrated in Fig. 7D.

10
Of course, the process according to the invention can also be
used to coat nonplanar substrates, for example substrates
with a nonplanar metallic surface, with an evaporation-
coating glass layer.

15
An exemplary embodiment of this type is 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.
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2. The process as claimed in claim 1, wherein the
evaporation-coating glass is applied by evaporation

10 coating through electron beam evaporation.

3. The process as claimed in one of the preceding claims,
wherein the evaporation-coating glass is deposited in
structured form on the metallic surface.

15

4. The process as claimed in one of the preceding claims,
which includes the steps of
- producing at least one negatively structured first

coating on the metallic surface,

20 - 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.

25

5. The process as claimed in claim 4, wherein the step of
producing a negatively structured first coating on the
metallic surface comprises the step of uncovering
regions of the at least one surface which is to be

30 coated.

6. The process as claimed in either of claims 4 and 5,
wherein the step of producing a negatively structured
first coating comprises the step of resist-coating or

35 printing, in particular of resist-coating by means of
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5 7. The process as claimed in one of claims 4 to 6, wherein
the step of at least partially removing the first
coating comprises the step of lifting off regions of the
at least one evaporation-coating glass layer which cover
the first coating.

10

8. The process as claimed in one of claims 4 to 7, wherein
the evaporation-coating glass layer is deposited with a
thickness which is less than the thickness of the first
coating.

15

9. The process as claimed in one of claims 4 to 8, which
includes the step of at least partially uncovering the

first coating.

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

surface.

25 11. The process as claimed in claim 9 or 10, wherein the
step of partially uncovering the first coating comprises
the step of mechanical removal of material, in
particular by means of grinding and/or lapping and/or
polishing.

30

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

evaporation coating through a mask.
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5 14. The process as claimed in one of the preceding claims,
wherein at least two evaporation-coating glass layers

with different compositions are applied.

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

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

16. The process as claimed in one of the preceding claims,
wherein the composition of the evaporation-coating glass

15 layer is varied while the latter is being applied.

17. 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

20 material from at least two sources by co-evaporation.

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

evaporation-coating glass layer.

25
19. The process as claimed in one of the preceding claims,
wherein the pressure during coating is at most 10
* mbar.
30 20. The process as claimed in one of the preceding claims,

wherein the evaporation-coating glass layer is

structured following the coating operation.
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23. The process as claimed in one of the preceding claims,
10 wherein the step of coating with an evaporation-coating

glass comprises plasma ion assisted deposition (PIAD).

24. A coated substrate, in particular producible by the
process as claimed in one of the preceding claims, which
15 comprises at least one metallic surface, wherein the
substrate is provided with at least one evaporation-

coating glass layer on the metallic surface.

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

coating.

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

25 with at least two evaporation-coating glass layers.

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

30

28. 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 um to 1 mm.
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59. The coated substrate as claimed in one of the preceding
claims, wherein the surface roughness of the coated

metallic surface is less than or equal to 50 um.

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

substrate or a composite material.

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

perpendicular to the coated surface.

32. The coated substrate as claimed in one of the preceding
15 claimg, wherein the metallic surface is not planar, for

example is curved or stepped.



