:e3e77| RI6NT{ ‘al 03SCGL0157SCGP Schott- d as Process for coating neta
surfaces, and substrate with a coated netal surface 5 Description The
~invention relates in general terms to a process for coating netal surfaces,
and in particular. the invention to relates to a process for coating netal
surfaces with vitreous |layers and to a substrate havin et al rface and
a vitreous coating prodUC|bIe in accordance with the p88§§§§15V' eous
coatings hal@ottht@raslia, very good passivation and 15 encapsul ation

properties. For exanple, glasses offer excellent protectio ter,
water vapor and in particular also against aggressive subs@WEﬁ@m@@ as
aci ds and bases. 20 Vitreous l|layers for protecting netalli ave

| ong been known in the formof enanel. During enaneling, an |n6$&&n|c
solvent-free glass mxture is applied to the netal substra

fused. 25 However, a process of this type cannot deposit t Hﬂmmm mm&ers
or glass layers mnth an accurately defined thickness on neta

substrates. Mreover, a process of this type which remelts a pf®%%i nary
coating is suitable onIy for substrates which are sufficiently thermally
stabl e. Mreoyel,. 3p.] tc2>§t.u;'§ :Fé@éf Qu:??aQQE PR3si BhestPaRPLOGuER &N

accur at er structure vitreou ayer on a su strate
coated metal surface

Description

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 tc a substrate having a metal surface and a

vitreous coating producible 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.



-2 Therefore, the invention 'is based.on the object of providing a substrate
with a netallic surface and a vitreous coating in particular on this
surface which is inproved with regard to 5 the drawbacks outlined above,
“and of providing an inproved process for produci ng coated substrates of
this type and/or correspondi ng products. Zhis object is achieved in a nost
surprisingly sinple way by Zo the subject matter of the independent clains.
Advant ageous refinenents and configurations are given in the respective
subcl ai ns. Accordingly, the invention. provides a process for producing a

i 5 coated substrate and/or a product having a coated substrate which has at
| east one rdtetd farsurtflzenventwor i s Heasebsen atlee | ebtoat edf wravaging
evaporation-c i at_ | t | L] o] e
O N N L R S
t he processpaccondian ¢ thies | swefd¢ornwhiack or €li igpyocedpritksragardase one

metal lic surfac t.he substrate bein royi de | . evapor at | ting
gl ass I5ayer }'beh (‘f%aew%ae?}ésf 19" J‘gjurr1 Cgcae]?g\ﬁ% ﬁﬂégegg%%%?%ﬁgﬁog i ngbgﬁggg | ayer
of a produciradeddi fort ymeodar serveasd aspasist ¥ae s 00t othkactpseal ahddor

| ayer. Mbreover, the.evaporation-coating glasses are al so distingui shed by

very good ef¥CtTTRAIITHE TSR Properties. 30 Wth regard to the barrier
properties of evaporation-coating glass for the encapsul ati on of conponents

and ot her Sﬂ}?str tes, reference is also nade to the a glbl cati ogs DE 2g2- 05
830. 1, 11 chPEh AL Z00Z P EE 0 J9 9645 57OF 1 PLAOON DED3S 2008, DPE
102 22:609. dhe fdhiefe O Bt 28r 2002 hOE ABS2239H88. 91 aiht edrnanafbad8odB02; DE
102 52 787.3, filed on 11,13.2002; 5 DE 103 Ol 559.0, filed on 01, 16.2003;
in the nameFof i REEEREFADM FPRAHIUTF HECRD R ERt IBYHi 521 bRGr BSBPGhi ¥R i s
her eby expregsdyzimeorporated by reference. Wth regard to the barrier
properties of evaporation-coating io glass |ayers, neasurenents have shown
that with | ayer thicknesses of the evaporation-coating glass layer in the

range from G- a4 ondB, Umndbel hvini eak Fabe5388 hessotbas 16r pbanudisglaor

| ess than 10-e nmbar 1 s-1 are reliably achieved. Wen using_|ayers with a

t hi cknEss FOF €M Gpestrate and/or a product having a coatéd sbbstrate
which has at least one metallic surface, in which the
substrate is coated with an evaporation-cecating 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.

25
The evaporation-coating glass layer of a product of this type
can serve as a passivation or encapsﬁlation 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,



15 18 um "t he 'measurenments have even -shown helium | eak rates of between O
and 2 x 10-9 nbar | s-1, and these upper |limts are already substantially
_influenced by the nmeasurenent inaccuracy of the tests carried out. zo The
substrate with a nmetallic surface used may be either solid netallic
substrates or substrates which are only partially netallic, such as for
exanpl e appropriate conposite materials. An exanple of a substrate of this
type is a copper-coated plastic substrate as is used for printed 2s circuit

boards. Mrgover, on 9aec4cc§untfjtqfeé he, cOQDatjj"rgZ@&zcor ding to the invention

taking place at Iow or noderate tenperatiures, the invention nakes it
possi bl e t ®pridduce rfrfrﬁtldctsfnﬂaadﬁcal dlass3 RPToated nmetal lic surface in

whi ch t he 25? \tRhOr}g |9%t8 tﬂeL oal d%salzsd)ope | ower than the

t enper at ur are Cust orar y use or” enanel i ng. Accordi ngly, the
process rra)DEallm Sfmﬁae»caarplfa,lelnie cappll .ad3 120 &ubstrat es conpri si ng

| ownel ting S Iso IIo 5, ew conbi nati ons of 4
mat eri al s tD%‘l b@% sog‘dqﬁ%dqpro vﬁ‘ﬂ C e produced in accordance with
t he i nventiien thlél Sﬂs,met @ fcathey smte tﬁx@lprm&ss tdoe aratitrantt oof il salestron,

it 5is not b atrvetht t.he substrat ort netallic
surface to %eﬁe&p EXRRAtHerY, %’C%raff‘?r%t n’p‘fr srj‘ﬁ%r%rrlrce

evapor at i on- coatl ng gl ass Iayer may al so be appl ied without problens to

curved and/ or _stepped, net al faces Accord y rocess accordi ng to
the. | nvent (B & ST e LS 1 A T

whose goat e Jw! aldyér§urﬂ@c@ﬁ§neams maaraarsh&m (eles> 0d ncnrtmamyelsurfaces of
this type or, for exanple, to produce honbgeneous coati ggs on | ar e area

subst r at es FHCKRRPSES Ay etdrﬁerew%r% BHrotds 37 at’e

noved W th J88Retr-dmP & Ry GRAtINGinS OHLIE (il dik ther padd Nge OPperiad om Thi s
novenent rrqy, I nter aJ i a, conprise a I’Qt ational verrent a, ransl ati on

movenment or BPAGt at Fon&lT mSAETERATbr & S‘Bbércerrﬁl natCor <3t 20deh novenent s.

20 achieved. When using layers with a thickness of 8 pm and
15 18 pm, the measurements have even shown helium leak rates of
between 0 and 2 x 107° mbafﬂl 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 cocating 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



-According'to a particularly preferred enbodi nrent of the invention, the
glass is deposited by evaporation coating, with the glass material being
evaporated froma 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 | oads. During the deposit4 on operation, the substrate can
be kept in a tenperature range between roomtenperature 30 and
approximately 150C. Wthin this tenperature range, there is generally no

damage or oxidatign whatsogvers t,Q r :‘[sch'é‘ar‘i hee C%f@&%éecﬁ’fiﬁhe

pr esent i nVentior,” San evaporati on coating glass 1s to ‘be understood as
meani ng a glassrdarfreconjti sihey iarveatt daast binary system of materials which
can be deposited on a surface by evaporation coating. The _
evapor ati on-coating glass used may, inter alia, be a borosilicate gl ass

conpri si ng zalgsi emaasie and Bk adrodertisladeaxd teg cooponent syesutbn asif or
exanpl e the evaporatiqn-caatin | asses qf type 8329 or (018-189 produced
by Schdtt Gsaé“‘."tl\/t?rbftﬁ(ﬁéi't,e yhilé‘%bei \f"?astq'éatcot@ﬁi%lf‘ P et%rer%’a?' expansi on
which is clese 110 d hatr Rfcstandar domiad b Slhsdr atestlosr cam deatrahghed to

the coefficient of thernmal expansion of the tolsubsirate b%/ a%gr op%i ate
nodi fi cat i GPRF ¥ HE'T FHpSHEREALPIT D419 | $-3F o possi Bie $0°Use®

evaporatio atd Doy i s Provididd ererducespasidjon, steppad thetdBr in a
plurality of layers ~n top_ of one another, in which case the glasses
have di ffer%%ﬁfa;ﬁ%erM%lpqlrquéfwstrtﬁ REATERT | YT TIRE H%n‘g?gyfn%%?ﬁh%%s,

etc. Two glassas ANt d herdald oW N SRPOShE | DNSoat &d pelilsentaby webght :
Conponent s: @ assl G ass2Si 0275- 85s65- 75%8B20310- 15020- 30%Na201-5 00 .

1-1%.i zO0 .copfedanetalli@rrprface sib RAMDIRALS 00 . 5-5% have proven to
be particularly suitable evaporation-coating 30 gl asses for a coated

substrate according to the invention , :
To coat nonplanar surfaces of this type or, for example, to

produce homogeneous coatings on large-area substrates, it may
15 moreover be advantageous for the substrate to be moved with
respect to the coating 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 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



-and/ er a product according to the invention The gl asses which are
preferably used in particular have the properties listed in the table

bel ow 6 Propertiesd assl d ass2aao-soo L10 K- ]2.753.2Density (g/cm
")2.201 2. 12Transformati on point [C] 562C742Refractive

i ndexnD=1. 4691. 465Hydrol yti c resi stance cbass in accordance with I SO
71912Aci d resistance class in accordance with DIN 12 11612 - Al kal

resi stance class ir. accordance with |1 SO 69523Di el ectric constant~.e (2,5C)
~4-7 (1 MR 3,9 (40, G L A0Dy [ 290048010, (1 M) 26500c0: £90 b Fopever
evaporatlon-cd%ﬁlng | asSs” can be déposited on the substrate not only by
~evapor at i orbecigporyi thed @b so dyrimce dus Svapbreat yacuceatbayi ngher ocesses.
By way of exanple, fhe er] al b posite S ering. The

deposi tion eo\far?%réatbﬁg%s a%/lellrlg b?/f%séplgsr%?i‘g%ytoa ?%lé %géét hiégaavant age over
ot her vaculwmxdepioki¢aton @facessespthaing talomisupossifteand athadyemetal
significantly higher deposition .or_evaporationscoating rates,.Test

shown that %gé§kﬂ%ﬁTQﬁﬁéh&?TEF?%Ré%Sd&gﬁb?%aT%%% %ngg?p?EVE%OPEFC Egég
per m nute gedsdes ashieped, s3nd dhecyl @sss prodoudeded sbdeposbtedchatsh a firm
bond onto the surface of the suggtrate mﬁépout t he geeg 15 for_an_increased
H20 cont entMYF R Fect TR H $Y 2E i dnCOGET Rt ERE RAskRQFMEHeeXPaRSION

| ow- t enper aguH & bondi 1gsé LIB) t I 0Ce5 Sst INea depast 41 Dicr ahpstvhteb eanche

achi eved by evaporation coating exceed the_depositjon rates achieved by
ot her pﬂﬁ%é%%%%h%@'%9hﬂ¢?i?ﬁ%§f¥$ﬁe%§aﬂﬁlE,e?ﬂaih%XE%EElBF of the
si ngl ecONMPONEHE & SySE 65p , aSpiEdp BSaf O mEEXaAPELL Sbhi €ONtBE i 86mpsAYhLEELi Ng

rates of just a few nanoneters per mnute are achieved.
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
Components: Glassl Glass2
Si0; 75-85% 65-75%
B203 10-15% 20-30%
Na,O 1-5% 0.1-1%
25 Li,s0 0.1-1% 0.1-1%
K,0 0.1-1% 0.5-5%
Al,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:



-5 For coating'wth the evaporation-coating glass by evaporation coating,

is recommended in particular to evaporate and deposit the nateri al
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evaporation-coating glass can be deposited on the

substrate not only by evaporation coating but also by various

other vacuum coating processes. By way of example, the

material can be deposited by sputtering.

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
fer an increased H,O content to effect a bonding action) as

in the case of the low-temperature bonding (LTB) process.
The deposition rates which can be achieved by evaporation

coating exceed the depcsition rates achieved by other



- 2e beer_ coated with the first, structured |layer then produces the positive
structures in the second |ayer. Then, in a subsequent step, the first
coating and the evaporationcoating glass layer on top of it are at |east
“partially renoved, so that what remain are positive evaporation-coating 25
gl ass structures. In the context of the pfesent process, the terns positive
and negative structures in general refer to structures which are at |east
partially conplenentary with respect to one another. This also nmeans in
particul ar Shaleddis aly | £asty oo seoRhd Soahbng, ey bayecbothogl eyabed. and
30 recesse structureég The st of ‘prioduci ng a negatlvefy structur first
coating on adeponarn |$stems ackuet ahefsubexampee nayl paeni exidely

advant ageo %qﬂ{' i f ot 5 | east
one surfaceussé/%% |sétslga %c%%t d&Ié{ln%ﬁygﬁ%é@gggﬁ??n%ﬁggggs??%on t he
evapor at i orecduiaver). gl ass | ayer cones into direct contact with that surface
of the substrate which is to be coated, and an intimate, direct bond is
creat ed between the surface and the | ayer. 5 The step of producing a
negat i vel y ®ix usdak oty fwitsh cloatevepaomyt idurtbet hng egl adyaby ageapskytion
conprise the step of. resistcoatin L n, particul of _resist-coating.by
means of SHTAFCANA g Al STCRPTTRISY HAGTBTC SPP BT nbC antrbrs doe =10

e: ect roflle‘poiéﬁciaslirt iioe pﬁ@tcbhﬁ:fﬁah rﬁjrr@le@mﬁ%n@eiﬂhesepcbeahmﬁqu?nei otesa
alia, allowthe production of coatings with a honogenous_thickness. -
Vor cover | BTG e SVTTLRSS O (I RS SHET BOrBOt SbAPP b ey A5l 5Bebe
carri eth outpdwe Mt Lart it oa® 15§ ethe 161 Attt aclv abé ageoas bef coroentratetihen
process according to the iqfention royi des, f or thgbstep ﬁf' rod%cin a
negatively &t VY i TR L AAThPY of QoM PE et ERePEREp OFLFi PR ﬁﬁagﬁic
structuri ngoddsitiee fid ste£ORt 16@a1 1y tHOGH apdinSe B4t Ueesr bAgthe 2erysedoEn
many ways, for exanple including in sem conductor manufacture. This

struct ur i ng- e AR TtkesS? tEiRssiHIR FPUChrESR FRGhPRedelecyrdatitRacy

of the strt&@é}ﬁ@ﬁvéﬂmmdﬁao@éréhemﬁéma&i% ¥Mahd 8ihkoh1 58T pHEhBE. tABi S
process may, inter alia, also be conbined with printing processes, such as

25 scrEen prigitmalg WadHrG j eruged Nty mpseert 2anpf ethe¥mas padipblanf b

rel atively poad sid ustikesar SULh aspdoLgexanpl e the outlines of the
conponents on a wafer, to be structured by printing on a photoresist and

for the fine structure then to be produced by |ithography. This refinenent

of the procgss MO accHr didg £0- the,hfvents on aceoidi ooyl cogbi,nes the
advant ages of photolithography wth those of glass structuring. To produce

the positi\e¥apataiimireeheieponattevin boatdnga B850 gpasestayep, CEAEY sPep of
at |eagf pantd %Ja/c%%?#%&o edOid r 8ly &9 may advant ageously

conprise the step o regli ons of the evaporation-coating gl ass
| ayer which cover the first coating. In this case, the regions of the

evapor at i onycoqting ol ass.d AY8Lg W AL E U AL 1 £k 5038508 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 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



-s are lifted off by renmoval of the first coating beneath the
evaporation-coating glass |layer and are thereby renoved. This techni que
used to structure coatings is often also referred to as the "lift-off"
"process. io This process can be carried out in a sinple way in particul ar
if the evaporation-coating glass |layer i $ deposited with a thickness which
is less than the thickness of the first coating. In this way, the first
com ng renai ns accessible at the side edges of the structures of the
coating even r t | ayer and
can then edsi y be:l:og—lrrsl)c\elé’el%l éjlal%}r}cgf 1@[ eeyéﬁceg gﬁé }ﬁgﬁ%ﬂ&i&% vée%é%s%g a
sui t abl e sdwéntin witeh stdte;erce:gmm‘ts:eo:f Qﬂ]e:l“@/&ptﬂ'ﬁntoram@elwa@@hass | ayer
whi ch 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 dm leed@sir par tdeatt imdeueringmfdudee Jfaitre;ttalco%m'rtrrgtulsetﬁt@mt]mi S
first Iaye nq | an her tlcaII vered t his

al | ows “ext e'Perifzf‘Il acc & s LM:fsccé:.roa mgﬁy oq&%gctc clg%\g{ eJ %he
subsequent doerfd‘gairactfldrheaﬁ Itrl'Bat ;maiassg aactorchr@Vcamttzat@omverﬁtiCbre step of
at |east partially erin the first coating conprises the step of so
pl anari zi n§ Oﬂ?élcsy c%%rﬁe rface In this case, the coated surface
of the subst RS Y %ﬁ;arllem Witd Indde iexedporstioreweosd i fige gt matay@r
has been renoved at the locations at which structures of the first,
structured cG&tith§ Hedald ¥e FHFRES: 11 The partial renoval of t he

evaporgt i on- GRYJNG iHATH |Sngiorm expastitentd e effaededibycechani cal
renoval of materlal in particular % ans of %{gcﬂedéc agu{eb a}gg ng 5
and/ or pol i sMet§ ! Hite HFEES Wy "g’ptr 'p of
aftertreat nendo0firdre positively structur ed second Iayer The
aftertreat ment can be used, for exanpl e, to round 26% of to

t
struct ures.” G RS FASTITdat RGNS LIS TS A9 f{ | [{}“T)artl cul ar

vet - chem cal anHra dion ChadGr] andon her el d&f lomvidhe structures can
al so be aftertréated by doping, in order, for exanple, to alter optical or

el ectriscal properties of the structures. 15 A further enbodi nent of the

process accgfdi I e%ié hes 'tf}i/ef‘xfgﬂ&% B ddb WH efé(}ap?\l}tﬁ{g%rélﬂléfgaséwet%eﬂ of

evapor at i oncoat’i n ass |layer can be produc in a particularly sinple way
on the net dile cterdtames privididesrd dro thre rRvepared i &PZ@%O’%@?‘HQ"@I%SS to

be appl i ed o YA 1L €O Mihd MO A 1B ko £ RO LAV Sp P pOSE.

according to a varian t he process, e mask nmay be applied fixedly o

the substrataat iy ohesmllenr 25 ddteesiwet damdiih g NAcTdr el Taf @ oWlél¢1E|r1T14‘1%r
varianf, the Rk g gfl%a%émé Wean the coatilg sace Rl theasubstrate.

To procfuce a structured ‘evaporation-coating glass layer, a further
confi gurat itdre gostittel v coess-tavtor ditng-ho SdwreTsd Jatint |"’8F13rp:r oitdes for the

evapor at i on- coar |ur,1?g1 glsace,?Ff e(aict yer ftlor&e Cséar#q;%ae%ftq{é OéM. 1he; goating

operati on. Si"h ed 1n a si y structurlng y means of
| ocal et Chldﬂ:@itfl@ig (gﬂdanags tihey ecoairi rtg:mpce? atd grxe 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 surface of the substrate may particularly
advantageously comprise the step of uncovering regions cf the

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



- 12 The | ocal etching may, for exanple, be effected by photolithographic
patterni ng of a photo-structurable coating applied to the
evaporation-coating glass |layer followed by the application of a suitable
“etchant by wet and/or dry s etching. In this case, the etchant may

advant ageously al so be selected in such a&@way that the netal surface acts
as an etching stop. The process according to the invention can be used not
only to to deposit single structured or uniform evaporation-coating gl ass

| ayers. O rse, .t 1.8 . it SCop. - i N i f

| east two éigllgfégl tc}é r?—éc%'alta#r?lg: g aés\}sél?éa%g&?o@%% :(Lj%%g%:ll %%%I %%lyétgﬁe%méé
substrat e. ifhesailmgyEr saltsrdorigt - e swrave chethansuksppaset vohchand.
consequentl.y i,5 successive applicati of Y it possi bl e
to produce & V&t ticalC% er(%srctaur}cliﬂnagn oﬁrﬁi%@%%até%?éﬁckgéi%i%%I?/w’,ﬁg%é%%at ed
substrat e Weteerartire prohucedchnd the slaysr conpri ses a nultil ayer coating
- having at | east two evaporation-coating glass |ayers, which may al so have
di fferent conpositions. zo The evaporation-coating gl ass |ayer may

pref erabl y he appdp eff torddiecisubsd madgatitdily ¢tireknessd i fii ast anget fnom
0.01 umto 1 mm_. 25 According,to an advanta eous.refégensegé the .. .
conposi ti of%f TR O ORI HT o R s TRy 2t S ey he® VaR | 88 WATTECT he
latter is heidtgmappliretanso dibdr ast arek gt yoda coad aoly sudbshs ab® davhng an
evaporation-coating glass layer, with conposition which varies in the -

di rection p&t3feitd cacﬂdjlo? FPHEFEHE IS STRTREEY 2O A ned. By way of
exampl & i teligctdoddPds WaorPOSSd B eodiec ey ad Y 1 her cosdindg entheget her mal
expansion in the directjon perpendicular to the substrate_surface. In,tQi S

way, it is GREEHIEeveR S BiorattIncoRt i EPIIASteR FhdCnRt &g Wit
substrates piGibdEsus i vaeddd cintsowdr | hes neto@xpansapnishigh differ

nore consi derably from one another to be matched to one another. A further

enbodi nent BIEUHSTSRefth® ST o3 T2 B9 (Y 28t PagCH T hednout in

evapor at i onzgeatd g, A asssd gyer to conprise the deposition of
evaporation-coating material” fromat |east two sources by co-evaporation.
This rEfinenent of the process is also suitable, for exanple, for producing

-

varying COfH}PSA&J&e};\;}g&m% Eime$O dPatndBlesbaks PEOPLELAESEoSHRA 10 as

for exanple the refractive index or the tenperature coefficient, vary
cont i nuouslinwant i tepeyvides Weoxi tlee t$topp pef peRadecing @ cneBetsVittdce. Of

course, a vsacrdéelgééma nedhe comnosidion ofthesdayrs £@dyidral senbsraghieved

usi ng ot her osition processes, even using a single evaporation-coating
source, forstexartpleily of@arstiengt 1het heeat figg powerhoTheplei oratrageusiep of
depositing an evaporatiaqn-coat] ?@?J i eLal sadvapt age
corrprizsoe the s elprpor?an\yarvg/all}r;]sg’ t %‘gc%trrp m%?%rﬁé%?a%/rﬁin Jthgt%%lﬂa{ Z0 V\%Iégh i's
bei ng deposidred ariney. depiosidtocorrithe staprvfueeposés i g posayeiewieh a

conposition which vari.es in-a difection rpendji cu The
o bvapor atiTh Sy P sy ©F B QIR RE LIS Pt e SRS (o
or nore corgone saofe tthieney apidrlata dntgoathngugh@asts. dilel evepocasedndy om

di fferent s%e%efa}%glnagvgaggﬁnd bheavéon .bneeed1 @eagzé}%tmleo%:&?%géggge Q\Tlcltlhgs

substrat e, ation-codating glas IS al so posSible
for ths evapedtn @ricaatiagnliass jetr her deposy t eftof rexmarep ke nglte $® source

and then for_ additives to ]Eag: ] ntlr o(c){?u}gr:eddi nt':xo tthe es\’/apsodcti og-fgratie}r{lgmﬁjﬁgss
| ayer usi n@% FdHtherCsdir ¢ G Lot T 1SSy possi bTe 10 vary xhe
conposi ti onHd dure drdeero Uiy iiindeposid i DrwPpfacesseshe eyvenesingd a
singl e .
g 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

structuring.

To produce the positively structured evaporation-coating

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



- 14 evaporation-coating source, for exanple by the heating power or the
deposition rate being varied. Furthernore, to achieve continuous,
hermetically sealed s evaporation-coating glass |layers, it is advantageous
"if the surface roughness of the coated netallic surface is | ess than or
equal to 50 um For many netallic substratte materials which are to be
coated, to gentle heating of the substrate during coating with the

evapor ation-coating glass layer, for exanple to approximately 100C, is al so
advant ageou

0 achi ave. HERSE SvRRbPLTE. Sout riograsty| E5RFR: ki RheotRkaudr 13180

inpurities,off regfamedméntnefevapopaeSsmFeodﬂmngggtaaslhgyen whecboat i ng

hanb t 10; 4 dvant 10-5 20 Th f
Che. subst L@ R HPant bYAPGT 42T b oLty W01 S88CT abie. Fg aldaRt agtbus y

al so conpr|é@ap&ﬁ&@ﬁomO@oassmgtgﬂaﬁepbsyéronhiEhAEbvetnthblslpsocesatlag _
i on bean1|s addj t g dPrected onto_the s bstﬁgte whi ch coat ed.
egeﬂ f

b
The i on® beafttant Bdt BYHR n%fo?hﬁ {58 C9§t§83r§gnePgP g?ﬁnple

by i oni zat | @nagbra: Stht abheigasgldbe DPhpsruanddatbopBklybdensinbied .t iais
| ayer and al so renoves any | oosely adherin articles fromthe substrate
¥9u6%n§%agFg ?t g 30

sur f ace. Th?%cm%%@%etBs%%rF?c%FﬁP A8 difel B8pBsPPedctayer

In the textcyhigheho! l onsy -&heri pyesesen is explained in nore detail on the
basi s of exenplary enbodi nents and with reference to the drawi ngs, in which

identical and simlar elenents are provided with identical reference
Z%g?ﬁle?‘) andrﬁb@ %ﬁé&é’é@sc% ¥aréQusi egbedi At s EBypbe Geybinegdavttbuone 35
1f 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 agéin, 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 cocating.

To create access for the subsequent removal of the first
coating, it is advantageous i1f the step of at least partially
uncovering the first coating comprises the step of

30 planarizing the coated metallic suxface. 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.



-15 20 25 30 35 In the drawing: Fig. |I'-A to | Euse diagranmatic
cross-sectional views toshow process steps involved in the
structuredcoating of substrates in accordance w th oneenbodi nent of the

" process according to theinvention,Fig. 2A and 2Bshow a variant on the
process stepsillustrated with reference €6 Fig. 1Cto I E Fig. 3A to 3Fuse
di agrammati c cross-sectional views toshow process steps in accordance with
anenbodi nent of the invention for thenult.ilayered structured coating of
asubstrate, Fig. 4diagranmatically depicts a device forcarrying out the
process according to theinvention, Fig. 5shows a cross-sectional view
through a et edsatbistl atemeaocorafl rMghe EdROTFivEeR i cPaWi Ry aVREE| Layvey
varying co i tJ on;.0 vap i t] I o 6shows an
arr angemsn?‘%f%%rEDAé)aérhrlyélr}l%ﬂgﬁkfeaaﬁ%%#e)érh g%‘olﬁdl rre%ltlﬁ?ﬁl aﬁ%ﬁr?%\éée:isgogccor di ng

t ot he i nvemtatmy fadr, sitn ystniriedhlcoathngnednd aheyapodtnd ommrédati hgrpliags

| ayer, Fig. 1 7 OW frocess steps in accordance with yetanot her
enbodi rent afﬁ(;ﬁ}}ogl} (?gju%&%%l%ago'st ruct ur edevapor ati on-coati ng gl ass | ayer,
andFi g. 8shows an enbodi nent of a product according tothe invention having
a substrate .wth acoated netallic surface. The fol]ow t refers
firstly toerlgieglﬁre%cefsﬁ R E—T,‘g%tilccf{la sley ot asg? anma ?%g%mr%g%-gééc?i %%al Vi ews
to illustraifxditereathfent asfeSshes tyefpsi tisesll ¢ os produceed seaded bSapstr aTke
with a netallic surface which has been coated with a glass in ccordgnce
with a firdt SHoRHER o Thd S i rPE EHEP LTt o @719 h2aT T ®
opposiie swWHaEsS Zhantkd, smitduble |eRsdrihestméeti atepd fhetkusfacetext -

which is to be coated being netallic. The substrate 1 na for e | e, be
a solid met39 ‘& Wﬁ?lﬁ%rw%&'ﬁ%‘?r&c% c%‘?r‘gg%ﬂ r%?%?%%\?aﬁa@?ﬁggg

metal lic | ajesrid10Se: S acend admudtherssirdageaPso tive TOf peptiiegtad by
structured evaporatjon-coati ng %I ass coati n(t?;, J: first co in? 3.15S agg\l ied
first of aPPRIGIhat? Kkrfeice POIEIHPRbsET atet9r FBWELRdIWCT nSFFGErLads
which is t%%%@g.oﬂ&ﬁ'%tﬁ&m@_ a cross-sectional view through the-
substrate followng a further process step. In this step, structures 5

are imtroduced into the first coating. These structures 5 create a negative

structuring WAi,thhd,S SROPY BREN a8y ik theodé 88l asto4ging edocorti ng. The

structuring has been carried zo out_in such a way that regions 6 of the
metal | ic SRR oD why e iWdhi@h be kbaereal 1 of s EReCSuERE r arePar Akvelbeen

uncover ed. T:tldeﬁ- . d . y Nt b@icbe £ArLi seh-oUt Y7 o1
photol it hogcr ap %é ﬁ)lrégv\%in%hy%rcp%rgeﬁ% h%fi r%t coat i nlg 3 colflrprfsgs?lﬁ‘n%re
exanpl e, a WHoOt@T d8isstme i bl whi s faee stpreYides Sohaviee saphargteht PR~ been

i nt rodyced - r i i o) h hapt of
e p?%bcessg%yat}?g@%ﬁ%n% devel Opi N0s 130 APL96 8L N0t Ocdat Uhd NeRr¥aghal
masx.

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 a 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 cocating operation. This can be
effected in a simple way by structuring by means of local

etching following the coating operation.



~is structured not follow ng applicati-on, but rather directly when the |ayer
is being applied. This can be achieved by the | ayer, for exanple, being
~printed onto the substrate 1 by means of a suitable printing process, for
exanpl e by neans of 35 screen printing. In this variant of the process, the
17 processing state of the substrate 1 shéwn in Fig. | Ais skipped. O
course, however, it is also possible for this variant to be conbined with
subsequent structuring, for exanple by a photoresist being printed in

struct ured @&ﬂnt&gﬂqﬁfqﬁg}acefgr chatnt&eléubg r@feegt@@db}t, he structures
whi ch have been printed on ther bein structured further, for.exanple in

order to prdfee dduigayanisls na&fe&rmnmcqﬁjr@sphqm struetwrabhe SodLLRAt e

shown in Fi I f % ctyred

coat i ng. oa%el%.%ogg}ghegﬁisﬁﬁre%%sﬁrgte@%%ﬁ%% 92%&%#‘2%%%% t hat
surface 2 dfhe raeopsklilxsaturmredfvmlmmm&@mlpa@wll@mdwwmndherfdsy coati ng
S th an ARG o AR N0 35%,] R T THE, CORHLNGMLLDL AP o100 pe

evaporatl on- COAY ass ayer is pre era y carrie

beam evaporsatliesrt.ed hien esreqioratvapn-tost | tige gvh@tssl | syefade cm‘exs sas han

uncover ed I |ons 6 and the first coating 3. Fig. 1D shows the substrate
after the su seqL?ens[ C)stfep of zo uncovering the first coating 3. In this
vari ant of the process, the coating was uncovered by planari zi ng t he coated
metallic sL&rface 2. For_this. pur os the goat ted surface yas pl ane- lgiound

until the | élyerprfcens% oapcco r%fég % had peEen T enpved'®
resul tyo t hed ldﬁdos::aatsm]bﬁraaﬁkbtluré& mmmﬁt@m&r@dap@ﬁémoﬁ@oatﬁqghom

a subsequent 0Cess step n which the first coati s been renpved. The
vapor ati oM R AR 1 I B (- LhA 150 o e | S rSSOBhe Lt FEe
negativel y i3oreait it Lﬂced dd rﬁéamaiw@@\?awwbﬁmlmwmg o@l&@@ fayets
coating 3 aft idf'ﬁ has, tg%in uncovered ultimte 3/ | eave behi aqﬁom tively
structured t&/ziﬁr BGh- At thd FEHAETE 7 TIFThe JUDST ra %o

structures i ddhiewpesidiyedamstddmdaniad d:aye-in& EONSEEEOSEY Iegi ons 6
whi ch were uncovered or were 3s not_cqvered by the first coatin

3. 18
The refovalSWICRHRE 1§ B Lirafa v ety &t U]('ﬁXﬁIeﬁ toat n@l%%np%%sg?}%c’f%d

for exanpl grduudli ssalesttirdl dinactik bl &f sohyemba@In®y MetosheniTal ar
dry-chem cal etchin s Incineration qor oxidation in an oxygen plasnma may

al so advantcéij’et_cﬁﬁl%}l Rt VR GlerfRfe Rh xBTS, 11Th1éh:‘r%l‘r’%\’i\n FPEXESSW t h
reference tp il gungs,2A @ 2By having at least two evaporation-coating

glass layers, which may also have different compositions.

20
The evaporation-coating glass layer may preferably 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 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



~explains a preferred variant of the process steps shown with 1o reference
to Fi'gures 1C and IE. In this variant of the process, first of all the
~Substrate 1 is prepared, as has been shown with reference to Figures | A and
1B, by application of a structured first coating 3. The coating 3 once

agai n has negative structures 5 which | ed¥e clear 15 regions 6 of the first
surface 2. Once again, an evaporationcoating glass layer 7 is applied to
the surface of the substrate which has been prepared in this manner, for
exampl e | s apald ot dy £ SC1HAN RPATAYARAIAL | 0 L o) A gL agsrLar get
conprising evaporation-coating gllass.” I'n this case, owever o the | ayer

t hi ckness afonishaldraielry 7 1en sple e ier suehoa ma'qclnmtt@ h@ndaa@re@tﬁers not
continuous. This is achieved, according to the invention, by the thickness
of the evaporation-coating glass |layer 7 being | ess than the thickness of
the first @oaiiimgzerTrémﬁoqaimtofoﬁ rtéaqormi@nasrcs‘hbdmwfpfi ghe2A. The
first coatlQF%a cant en be reno drllretg}_/n é)éjé N needfor it to be
uncovered or égganpll ynt‘%vapp? alrcf yat s%o%vn ¥ eF2ncd"ro? =i}

1C, since tihe fgoditatod hef Baar@caqu:aimafbmahg ngatgéﬁallﬁy@m dti seast

cont i nuous .neans t hat ccess is retgined ta the first coatl at the side
edges of tHESHFIAWR seeva}peoﬁaca)trfsorbf e° | Byt T AT R a'f}éeofﬁr?f)f)s%f
the first ceatdlp %L&rtﬁakb]éteﬁ:bloféxaiwlm,g f@ﬁwf&d@élm@evirysmgcoau ng 3
and are thereby renoved The resul t ich remn s shown in Flgh
2B, is oncé&® éﬁ%%%%%d&& R¥dor 19 oo dtd HyE nJ;%sP’F%%?“?e%wtﬁu

posi tiie staucids eskadhple |thanrafitidd Oralirkdep, ot tthe @érspe:p@sm@l e for a
bondi ng | ayer ich covers the top sides, renpte fromthe su gtrate

surface, of° IGHRRE urEE 0, CA BB F t0 tHERS riftt thest v oftifR
struct ur ed sregdE il Ayelr £ OftHhes g nents shown Zo in Fig. E or 2B. A
bondi ng | ayer of this type may, for exanple, conprise a seed |ayer for
subsequent netallization or, for exanple, a |layer of adhesive. Figures 3A

to 3F showes funiher, mfmﬁorﬁ)fn{ Ren P T QGRSSs 1151 A€ COFf g 1Oydhecan
i nvention, this enbodi ment ser ving to produce nultilayer structured

evaporidt i 0r@-1§(§>ath€n@(§'}laﬁs\éeq ANy gdie HERQKEE BN PEPTESSeFi gRire’ BRALRD 3F

do not speqf fdiGalley ARddldistd Al S0t r@(}éodﬂeeprﬁe%xa%ﬁ '@Qr)bﬁﬂ been
expl ained wth reference to Figures E and/or 2A and 2 Fi g.

shows a sulidter e tEnsh Riesh dhanafaus edhs r%ttegso%d#tp%‘gl@qn%a%nbeen
produced on.the, ngtal :CIQJyaﬁ:l(‘:ﬂ.g{ j ;e.La?ss Thersf o, e, acessi nde?éﬁ{e?gé’f the

substrate 1 substanti a onds to that” shown in Fig. 1B. Fig
shows the rceswmisef tliwe sgqmseqmefrﬂry@traa tgfe d@p@ﬂﬁrﬂgors@%ri:he materlal

evaporat i 0naGeal 1;ng gl Q-%i d%@g&t@ﬁqqpﬁ r}g‘g %Elﬁq?sclecl‘@i{ - hag. beely pcSPV' ded

with the first coating I's once agaln renoved by
gri ndi ng an@pgisatdmricz & ilayef viitd @oa:tce@wﬁm vificthevaubst rateal in the

S5 regi ons Whi.ch N3V S NEER LIS Wd L&Al 31, and the

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.

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

layer using other deposition processes, even using a single



20 5-layer 31 which is thus uncovered is renoved, so that what remains is a
positively structured evaporation-coating glass layer 7 wth structures
91. This processing state is illustrated in Fig. 3C. To apply further
‘layers of a nmultilayer coating, a further, first structured coating 32 is
produced, as shown in Fig. 3D, on the sufface which has been coated in this
way. As is showmmn with reference to Fig. 3E, the negative structures 52 of
the to further first coating 32 are |l ocated on the structures 91 of the
structure & A 1 QA ey HASSd 2VSr TxanfPRd. by ethangddeing power
evaporation-coating glass layer 72 is applied, the l'ayer 32 is uncovered by
gri ndi ng down thee deppsitidoaatep kfing varied hen the |ayer 32 is renoved.
15 The nultil ayer application of evaporation-coating glass |ayers nmay
advant ageously be realized in accordance with the process steps illustrated
Wi th refer eholarmfngs, 2A agidi a8 Qmtheseigr deewresiepbl ymgesfed
appropri ate a3t e : 1 g. sho rate
foll ovvisng teﬁ%%aé[’)p ?lé%a idcocgng{(r)lﬁy‘{/gfl %aérz%?ﬁa rézfe%’ap%{a%]oér@%%%ﬁ%%&g% aqué ’f%?/er 73
Wit h structaness@2 . rodwhipasy abf tyhefcdathd/inkidl] by eserizace 7Ps ahgsg3thana

whole in turn f st red evaporation-coating 25 glass coating 7 with
structuresCﬁﬁeﬁﬁgﬁggF)fﬁgg%HStructures 9A and 9B may if required al so be

produced in such a way that individual structures do not include

evapor ati on- coatin |.ass .mter.i al_from each. cpat.i,n f e_1ndivj -

| ayers 71, rh/of ”ﬁﬁé%ﬁ\%rﬁﬁb%eﬁ?b%ﬁaﬁ%d?a\eﬁ%lacﬁ a@%ggﬁc%%ga?ésgg %a%cgg%d’

di ffergnt cmas tHemsirandd aes dubodasseduring i coat siog possh btleef or ot her
materials which, for exanple, are not vitreqys to be conbined with

evapor at | orf R YR8 G I FIRET 13T s. Ty SR of© XY R TR e 1Y
possi bl e to@prly i rdicdared dmdiddsiual in Zrdeyers whdede fosrexanpl e,
conprise netal, plastic or sem conducting substances. Fig. 4 shows a

di agr ammat i AR D PRV T on- coating s device, which is denoted
overall by reference nuneral 20, for carrying out the process according to
the '"invention. The apparatus 20 specifically conprises an e]l ectron beam

evaporst or 280 & THRETEI B rHRPHe 4 BT HRGTCR- HAZ AP RF et ORS bdh

generator 2l,y, adgam giﬁ/eirrﬁ;%rﬂzalvé@,e 22 anteodh B&se t Bf Oethe 28raBbGche N

operation, is inpinged on by an electron beam 24 emtted by theg Tenlbectron
ar,

beam gener Wi coating in the coating chamber is at most 10
advantageously 107° 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 various embodiments may be combined with one

35 another.



-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 inpingenent

"l ocation of the 20 electron beam and is subsequently deposited on the
exposed parts of the surface of the substiPate 1 opposite the inpingenent
point of the electron beamon the target. To allow the glass of the target
23 to be evaporated as z5 uniformy as possible, the target 23 is rotated.
In addition, a sweeping notion can be inparted to the beam 24, for exanple
in the radial direction of the target 23. During the evaporation-coating
operation, Ihetlpe e@sawEngn the 30 apparatus 20 is held at 10-4 nbar or

| ower during coating. This has proven expedient in order to produce dense
evaporation-coating glass layers with a | ow defect density. During

evapor at i orfFimatifgiothe sulsst rchitayammat] 5o deodwatect s5al i ghevy, téor
exanpl e to approxi mately 1%3%5

for manil substrate material™s &%reoﬁe?%rscgeé%ucie%%%aﬁ ;}?%s/éé%%u%:%g

occur follow ng the evapor atdeonirepaifi rEpisttemtess A tderomdanca with hene
enbodi ment of the apparatus_provides a ice (not shown in Fig. 4), for
novi ng the substrate with reé@DpOe J‘tmetrgt t%%et\éb%tl? n%ces%sura(l:%c%lf Jtrﬁ%g%? e%: on
beam evaporator 26, in ordemvedroricexanpl e, to increase the honogeneity of

t he evaporation-coating glass |ayer or to allow nonplanar_to substrates to
be coat ed i%oqua?ﬁ?gs%gd@Wg %f‘f‘a&ﬁasgtﬁ{é HAgor At T on-toatT ng appar at us
20 mayi@dditional ly al so camdristerstqu asineh soffeseios gernerqt i hg ao 1Bn

beam whi ch,_jn o eratigg, is directed onto the netallic surface of_the 1~~

substrate whit%h % 9 cOHie 1A BIWET T T Tt PRt e YHEPR tRat ed

with a layer ~of glass by maais poddas e d assdSéetigeposiitionad Pl AD) .

The apparatus 20 nay al so be equi pped with one or npre o%fé{lther sour ces
2CO

for the co-evaporation of &dRIGVER OOt VLN LT $ng gl asses.

For this purpose Fig. 4 shows,t by wayedfsexaihlfed adoadthd ionay source 28.
This may, for exanple, |ikew se be an el ectron beam evaporator or may al so,

as inditated in Fig. 4, conPfisea3®rucible 30 which is 2s heated by

el ectron cop{gsions and is diddeduidicdie, eyaporad i praseatd ngorat eri al .
The material Which is co-evaporated fromthis source 28 can be used to

i nfl uence the conposition GRREHGEK Gl rEROPIPETD ISP BT oF cBBEi ng
glass layer. In particular,;hg evaporation-coating or deposition rate of
the source 28 during coating can be altered relative to the deposition rate
of the el ecfi®n beam evaporsiws 26, crasstl 16 Hgl 9npl Crpdshreows of ¢prted

evapor;glon-coatlng glass léaggtgggéﬁhccording 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 cf a process according to

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

Fig. 7A 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 1lE, which

35 use diagrammatic cross-sectional views to illustrate the



23 varies in a direction perpendicular to the coated netallic surface 2. An
exanpl e of a product of this type having a substrate 1 s 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 casé, an additive was co-evapor at ed
froma further source and the deposition rate, and/or the flowio fromthis
source during evaporation coating, was varied. The additive is selected in
such a way #Meéé gt!tf JHeNees é@%méé%%a@édtmma%m@k% of the
evapor ation-coating glass layer. i 5 The graph shown next to the

di agr ammat |1@t(ﬁr1d§si ﬁé@tﬁmlwhlq}uﬂﬁr%ﬁ@ﬁﬂ dfoatrd cohted sab3tFate presents

the coeffigj g BJ'IEH Oél?kfélcﬁ a fenctdopednaidirection z
per pendi cuI ar to th c'teéjsurq‘ﬂace r?é‘nmthe furtherns%)ur ce was
sel ected in such a way and varr ed over the course 20 of tinme during the

evapor astr on. Coastdﬂl& Oag%és%c Ogﬂge %ﬂ%é@égnﬁ Hather nexpansi on

of the evaporatronc |nggass r an e naterial of the netallic
surface subisteait itdld ynadmm]deﬁattltétempdf'sa¢¢021 winiclh idetsuréd aceabédt he

substrate 1, This makes; it Poss ubbset]; chacflrga fgfgggt%%tr%fé thergal ;g

mat chi ng of THe evapordtion- toat i ng g ass |la allTc surface.
Fig. 6 di agiemaidticaddy depi cier aaxanglangenerdmpos i carnyt egialt havingt ber

enbodi ment of process accordin the 30 invention-for structured
coating w t"ll?ta%lej\):a Aty o c%eatg‘hrg&b s%otr%%/etrheA%%%rdcngfto this

enbodi jent of the process, a mask 10 is arranged between the surface 2 of
t he substr ich is to be coated and the source

jch_i t -
T ust rat edq A% 4 e T RO TBee 16 S ot Gup s 38eine. 2
correspondifig-4t0 ddier iny endes émza:p.eecan@h:p@er ¢ f oml Of t b hehat 2dusfadet nres 9

f th t t | | e
openi ng | o 19 USHHGES T Ot o8 1117 derd nelh se Pt ear 68 6 T raetod.

advant ageous |f s the mask 10 is arranged as cl ose as possi ble to the

surface 2 of the substrate 1. The coating with ”;E oratio coatrng
gl ass tayertis tHerPRAHT i 2 IRAS BYE Syt at VA" CoRE P ont© THRSSEPFECE 2

through therdmsd ity d e hhendextrabdsh dwodp onsnrehessstop Fi gsrudbutes7p,
whi ch use cross-sectional views to i]lustrate process steps in accordance

with yet arfdthemtgrasdisntniorths O%H}é‘r%gc%a%%?%ctm%%ee%‘éﬁ%?%tIF%ﬁ goati ng

gl ass | ayerardex ol SHPIHCHAS éémp@eﬁdl@ diec et @l bbgpSembReerof tbhehe
substrate first of all being coated with a honbgeneous, unstructured

evapor at i orf-igwal isfguftaseed st o tHhe Frta‘y‘e?t‘é%b%%q%hth?e%eﬁ:h@rled
structyy ed. 20 AL NGlYay Fid 8t R;glac;lﬁls ASo SO hoc & Oic 7durthee 2,

substrate 1 1s coated on the netallic surface 2 with an evaporatroncoatr ng
gl ass | ayerwIg.cliTHegh tads |danrtaht eaf i Ther YT a%e photdvstheRTur abl e | ayer
34, for examlf asyitable photoresist, is applied to the
evaporation-coating glass 2s |ayer 7. The | ayer 34 is then

phot ol i t hographi cal Iy structur ed in a further pr ocess step, so that, as

shown in Fi A V. at | ayer 7
beneath it Igiree o uncovg%eg&Sa 1{]13 5 agipl(s)%. t}5 le etc gﬁ?&aﬁ?ch at t acks
only tdse evsjuorcdtiitdrogeathing igirasetlﬂcayegrurme beheiskirstAccorthimgl y, as a

result of the coverrn st ruct red I vaporat coati ng
gl ass | ayer Qbméaneaﬁ s, Qf’o xoacm y, eat%ﬁ’r (1:03r6é51£‘ce :L%?t(? v%)lfgl'? ﬂl’?@

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



~25 in the uncovered regions 36. Mireover, the netallic surface 2 in this
case'acts as an etching stop. Finally, the photostructured |ayer 36 can be
~renoved by s 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 applied7to 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 suh f rat i th_a-nonplanar nmetallic
surface, mﬁﬂ%&%n eé%%g%a ﬁ%ﬁ%%a§|ngyg$%ss %ygrsﬁqéhAgneag 'I%@yﬁénbodinent

of this typkimpehoWt icpRige, Sowigheesubst rat eallsofpodeikehbofionenhis '
illustrated in Fi.g.. 8.5s, faqr.ex | cvlindrical i or with the
metallic sS’rafIgiLcaen tcooa]?ee ?/\n“%{%net%ewwp le@ép%%% ?%‘ﬁglg%aﬁ%éétg ased] ay%? 7
form ng thex2onpd imdra qalotdateeriadt serfragepointd@ Hwbst rateuted Therm

evapor ati on-coat,.n | ass |l ayer. 7 .covers the entire.cylindrical surface 2.
A coati’ng ot" %tém?tgy'%'braﬁﬁﬁﬁ a%/o(?f ST S 2 by o%u%ré% %]S’letﬂ‘ér‘éﬁ'bg:f?solte bei ng
nmoved wit h wieispedave Hdwn qoaintyg surgiesn stehn@sstoicexaapl eutbee25 for

el ectron beam evaporator. 26 shown %{1 Fiag .4,.durj'0ng t he coating oper at%on.
Speci f i cal I3 P I3l RUBRIIHE P b that Bt t At BUCort FRuotee
evapor at i onsteoad iIdf) Hassudayelt o Ssowhown Fig Fi B Sowdil bdiés Cyhé Nndeépabs

| ateral surface by being rotated about its nglind,er axis. 30 It wll be

clear to tRFPRISOIF kiT9HF I PhS It D tHePel®ddi ment s described above

are togbe understood as exanples and that the invention is not restricted
to these specific enbodi nents, but rather_can be varied in numerous ways 35

wi t hout degardi nd fFRANS He'S BIRS It hef M Rdrthe SbePaebntortaids 1. A
process foryodiGine-& Lot adsufidato i chhhas wds|sash ghsvigeal lic

surface, wherein the substrate is 5 coated with an evaporation-coating
gl ass at | &dsth dhq Hel it afdatelidur atidh 22n Hieapptriesen agoet aigedl #Scl ai m
1, wherein fthe. vaPGRAL | QNCOR! 1G9l 85 Sed Sp PP 1 S8- BYa EVAPOERLLOM L fer
coating through el ectron beamevaporati on.
15 7 is preferably carried out by electron beam evaporation. The
evaporation-coating glass layer 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 cecating 3.



3. The process as clained in one of the preceding clains, wherein the
evaporation-coating glass is deposited in structured formon the netallic
~surface. 15 4. The process as clainmed in one of the preceding clains,.

whi ch includes the steps of - producing at | east one negatively structured
first coating on the netallic surface, 208- depositing an in particul ar
herneti c evaporationcoating glass |layer on the netallic surface which has
been provided with the first coating, - at least partially renoving the
first coating and the. evaporation-coating glass |layer on top of it. 25 5.
The process as clained in claim4, wherein the step of producing a

negati vel y Tder wemerved fafr sthec ddtristy oregata veethal $ i oucunfert ecaonprg sesn t he
step of unggverd regi f at .| .t f . whi ch. J be 3 o
coated . 6&%%5%552%5%? %xaai H ‘i r?ygiaqslhses?&g\?% aﬁ’cngl%an%‘%?a%%rei n the
step of predloeng @méyatmarelohestirasdt wredrfyrtentozdl ref cdairgy i ses the step
of resist-coat.in r. 35 print.ing,. in.particular of resist-coating by neans
of | 27 spikCaSRRIG Sih @0 Ry En b SISt IS T 4 pt i nt i ng
by nmeans ofadsargerrepuigity Mg and/drd Menddie pHentddwy jpipcesses to forma
first coating. 5 7. The process as clainmed in one of clains 4 to 6,.
wherein the step of at least partially renoving the first coating conprises
the step ofrhe fridln@wdfdy egitgnsyieh ke aterd@asio e aMap@mtdran-z®Aat i ng

gl ass | ayer which cover the first coating. %}%8. The process as clained in
one of cl affPAS 7 RETGETTY ﬁ’é‘ré\%oro%ti . FTRITT GRS ISR vt th
deposiibed Welfleranichl clonesgumMdchd aidess .t han diies v icknesst afhd he first
coating. 15 9. The process as clainmed in one of clains 4 to_ 8, which

i ncl udes t REOSESS off 1&t5Y s gartiCalPinicdfert ng FERITY Fathay. 20
10.- The prgeess saowel alifRd rid¥ B 3o Whengidy tihe slepmf wt | east
partially uncovering the first coating conprises the step of planarizing
the coated apPrlaichitd oFurtade S:t%tllf.ea'rrférﬁrtod-‘é?é:% A -ai _"—'ihrﬁtcllrai rﬁ 9 or
10, wherei Brthe ;38R OfaPRda@lihie WRCOVRNIAG e HiidSh LRAL iNg LOoNpri ses
the step of mechanical renoval of material, in particular by nmeans of
gri-ndilag aA@BeENsaEpiotg taed/fer spolsiughiagg. 230 ONEe HERipy.odes VP adi st i n

one of the preced Bf ;GlsahiEre Wer;Ql %p%hqe%vwr@{é Gt U dAss i's

appl i ed by evaporaftion coating through a mask.
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 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.



- 28 13. The process as clained in one of the preceding clains, wherein at

| east two evaporation-coating glass |ayers are deposited on the substrate.
5 14. The process as clained in one of the preceding clainms, wherein at

"l east two evaporation-coating gl ass layers with different conpositions are
applied. 15. The process as clainmed in oR€ of the preceding claims, to
wherein the evaporation-coating glass layer is applied with a thlckness in
a range fromO0.01 umto 1 mm 16. The process as clainmed in one of the
preceding clains, wherein the conposition of the evaporation-coating glass
i5 layer is varled while the latter is being applied. 17. The process as
clai ned i n Bre mﬁsmh@ W TR di ¢10R TP NS skevei A0t At eodBi n§SwPhRcapdain

evaporation; G @Sy BYPL LAIPLE SEPnd 61 JEBOBRYLLN7 Obri th positive

evapor ati on-coa |ng 0 mat rom at two sources by

co- evapor atstoructi8eghe. process as clained in one of the preceding clains,
wherein the substrate is heated during coating with the evaporation-coating
gl ass layer. 25 19. The process as clainmed in one of the preceding clains,
wher ei n t helprassaddi dicnal soabi ngt i s atlsospoddillabier 30b20diTHe

process as clalneﬁblg?aggvggytgﬁ Eggsdlgurédg%ﬂ$Tem@géﬁl hghgquﬁﬁate

evapor at i on-oat i 1 er ow ng the coa
operati on. suﬁﬁbéﬁ. dfmxmﬁcmmsﬁcﬁmr@éa9nedolhecépphléﬂ twhehei atthetures

evapor ati on- | ass IS ctured by |ocal et h|n fol | ow ng
the coating %£ tr%CEEF rﬁF ?%éegiy%g 2|%¥n€ el%mgné 0 gF Re®précedi n

g
ClainBlomheﬁelmughelﬁL$£tIBIeAlbom@y@@ Waydrrespenist oyphemepat Eng source .

during the coati operatj on. h roc ss as. clainme one.of .the
preceglng cﬁ%ﬁ%&f t " WHRT E7 1 ?h%¢§%-§a£?rc A .ﬁ@bafgﬁegﬁ +h0.90¢:9L 4 B8

evapor at i ons€0at b N0 ghidSBe COAPIhpes Pf asdResOReassi sted deposition (PlIAD).

Figures 3A to 3F show a further embodiment of the process
15 according to -the invention, this embodiment serving to
produce multilayer structu}ed 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 1lE 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 surface 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



-24. A coated substrate, in particular producible by the process as cl ai ned
in one of the preceding clains, which i5 conprises at |east one netallic
surface: wherein the substrate is provided with at | east one evaporation
"coating glass layer on the netallic surface. 25. The coated substrate as
clained in claim24, wherein the 20 evap&®tion-coating glass |ayer
conprises a structured coating. 26. The coated substrate as clained in one
of the preceding clains, wherein the substrate has a nultilayer coating z5

with at |eagf %%f‘@l@?&ﬁt_jLQnﬁlglgét{.}ﬁgogéféﬁ !Léy%\%ovéé-, dhecqgat gdac
substrate as % ained in claim , erein the at | east two
evapor at i orcenainingl gl asposayeyslnaserdcthrednevepapasichonsating2glathe

coat ed subs _ j [ of.th eced] 2l ai ein the
evaporationi%ggfiﬁ% ﬁ+§§25 5§€?8ﬂ§§ glth?%géeéggkﬁg?ﬁéarggagg?g%n10.01 um
to 1 mm Bl @S rabhed comat BlgsubStrate as clained in one of the preceding
clains,smherein the surface 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 precediagplyafusthahel eyarshef sabstlaitagenprosesng, sal fdrnekal,
substrate of. a conﬁosite ngterigl. 3% The cogted substrﬁte as-cgaineg in
one of the é+%%%dﬁ 6u?%u5? i HREEWher ?nl?hgrgvgﬁsgat?8n§c85Piﬁa [rass Payer
has a conposhttlos siu fhceyawheshi hasheednrectted par pendi ealar Asoishehooeat ed
surface. 32.. The cpated subpstrate clainmed in,one of the preceding, i5

Ol ai e, . whsHER ET HET RRESI PP L9r fahe TS nBTORr AREr SCFBFCBRaRpPE P& ElPved
or stepped. fuPSheA3Hirst coating 32 are located on the structures 91 of

. A. ABH3. AH, .. Al @ AH. An. AH. A5 .Ag.A%.AB.A,,.A% A A .A,.A5.A!.§H.A5.AY[,.An
L A5, AL, . AFDRE AFCTRACTAY Gy RYRBOYE hRY F 9Bt e a &afﬁgﬁégfﬁaf&a]g fBa] ¥Sfca] ca
1 ca] ca] ca] cajsahen] endpatsal 6a} cadeahs gl aabcakgarciRa] eRahppleahcathea!l #

layer 32 is uncovered by grinding down the layer 72 cn top of
it, and then the layer 32 is removed.

15
The multilayer applicationnof evaporation-coating glass
layers may advantageously 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 %A 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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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 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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10 substrates to be coated w1thout 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 ef 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 coatedasubstrate 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, 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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To obtain well-defined structures 9, it is advantageocus if
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.

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.

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

subsequently being structured.

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

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

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

evaporation-coating glass layer beneath it is locally etched

LTI W " " $dC+7P 1098& ( Vs* %0%& ()- s* %0R3$& ()-@" $10%
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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 aé 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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A process for producing a coated substrate which has at
least one metallic surface, wherein the substrate is
coated with an evaporation-coating glass at least on the

metallic surface.

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

coating through electron beam evaporation.

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

structured form on the metallic surface.

The process as claimea in 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.

The process as claiméd 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

coated.

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

printing, in particular of resist-coating by means of
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spin coating and/or spraying and/or electrodeposition

and printing by means of screen-printing and/or ink jet

printing processes to form a first coating.

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 cocating through a mask.
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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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etching following the coating operation.

5 22. The process as claimed in one of the preceding claims,
wherein the substrate is moved with respect to the

- coating source during the coating operation.

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-cocating glass layer has

a thickness in the range from 0.01 pum to 1 mm.
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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 claims, wherein the metallic surface is not planar, for

example is curved or étepped.



