CLEANING METHOD FOR COATING SYSTEMS Technical field the invention to which the invention
pertains The invention relates to a cleaning method in connection with coating systems, in particular in
connection with vacuum coating systems. During the coating process, it is generally unavoidable for
surfaces to be coated in the coating chamber for which coating is not desired. Such surfaces can for
example be parts of the chamber as well as parts of the substrates to be coated as well as holding
surfaces, or qther ndary surfaces. After one or several coatings, these must generally be
painstaki‘&g yH(; éggn%%g.‘trhisyis in particular necessary when the cogating on the &S?TA%BZQ%%T@K 1
coating is not desired affects their surface characteristics, such as for example their electric
conductivity. Thanks to the inventive method, this cleaning is made considerably simpler. In the frame
of this infdAH8N N IWLTH QR RARIC ARG SESIEMSfaces are called secondary surfaces whilst
the deliberately coated surfaces are referred to as target surfaces. The secondary surfaces are
connected to different potentials, such as bias current, insulating resp. to ground. This causes different
adhesive strengths of the coating to arise on secondary surfaces. State of the art to date it is known in
the stateTafaheiarti Hmidiohre moee Sochtundesiratite coatings by eresins of different methods, such as
for example sandblasting, grinding, scrubbing or even mechanical post-processing or chemical

Strippin@ﬁ@@ﬁ%ﬁ@eﬁué@%@t@%tﬁ%%ﬁirﬁ%m%’% Qf&%@@a@ﬁqﬂwf&d%aﬁs%@fm4?%;%&ﬁagéuse

of the usually great adhesive strength of these unwanted coatings on the sécondary surfaces, their

removal i3 GHORE EOMEiEte HAGWER HABCCORSATTHY.Duirsty e somécagessete Séeardangburfaces

need to be sleanadafterseach coating pregess(hatch)q cleaning methods, fer.example
wet-chemical strgﬁg\g or sandblasting, require. 2 W02011088884PCT/EP2011/007971 Additionally,

all abrasRe LA retHBaE  SaRdbIaSHRG AFiRGIRG &C) Br&lesisiacmpie fdrishainaerial wear

for the peacessad<camponentisd Bhis.eausescaddiiienathighdnaintenance gasis(replacement ofithe
worn components). Fglj}éthermore, thisSTateriaI Y%vear causes reduced process reliability, since in some

circumstaheEE R GRANICER to1T AN BESTSEVSR TorhE TBSHHY I CEe Esh ho'ToRgRPREIERplied with.
Methodsarekeawmios renovingiim puritiessorceatirgs whisuriaees b meanssakdrydes-tlasting. in

this resp solid 002 ice.crystals are used as blasting medium. By expansion.of the liquid 002 at the
nozzle eg%%fﬁ gﬁ%ﬁ?ﬁ? E)Irgol tce gh ?sgaggglxearg}gi?t%%ﬁfﬁr%gg%fg § ggapﬁwﬁyt&hgﬁkgf!(g g%e
compresseeraivjacketed jébh anddsiaste dsontodthesswitase oy bénoléan éd tActarding fton\W0021072313, it
is also pgssible fo remaye gﬁgg Sii r I rise if.the layer thickness is less, than 2pm,
as the thermo-mechanic efﬁ‘ects (ﬂt g%%?e%%%??ﬁﬁ ggTél ygfgjéaer%fg %ﬁccﬁﬁiﬁﬁ%’é?@% For the

cleaning 6f ERinehits-6f PV BU(BHysicala sforrae positidaywst GVID: (shertiicat vapot aigpositiorscoating
facilities Higsemethrds cHd Aqeardingly nat e Sed §OdaY - insuiating resp. to ground. This

causes different adhesive strengths of the coating to arise on secondary surfaces.

State of the art to date

It is known in the state of the art how to remove such undesirable coatings by means of
different methods, such as for example sandblasting, grinding, scrubbing or even
mechanical post-processing or chemical stripping processes. All these methods are
common practice and widely used in the industry. Because of the usually great adhesive
strength of these unwanted coatings on the secondary surfaces, their removal is almost
consistently very time-consuming. Firstly, in some cases, the secondary surfaces need to
be cleaned after each coating process (batch). Some cleaning methods, for example wet-

chemical stripping or sandblasting, require.



)NOO08/040819 describes an improvement of the above mentioned dry ice blasting cleaning method
insofar as a functional layer is provided on the surface to be cleaned, to which the contamination
adheres less than it would to the surface to he cleaned, A plasma polymer layer is proposed as
functional layer. In this connection, generally both organic as well as non-organic materials to be
removed are considered contaminations. The functiodal layer has a lower thermal conductivity there
than the ohbj eaned and the contamination adheres less fast to the functional layer than it
would to\&%ggaﬁt%%%gsg%the object lying under the functional layer. However, urfo%i%‘ﬁe%%"gzm%hs
several drawbacks are inherent in relation to PVD or CND coating facilities: - During the coating
process, i.e. when the vacuum chamber is being operated, the contamination should very well adhere

to the sutfadéootbnise sipaliisgctoild eesultindhéssulshtizgds tobi doatetchesomind thedwselves
contaminafgddn an-tndesirgble manner, 3 W02011088834RCTEP20111007971 - Dye fo the

vacuum, the vacuum chambers will have very low temperatures that can suddenly increase sharply at
the begififiiy BTtResceating [sroeess A cehtitfyWith aBWEr #igFmal conductivity can itself suffer
damages at such temperatures. - The plasma polymer layer is itself applied in the context of a CVD

process FSimitarities intthelayetproperties betweendbe functionad layenand-he ieoianaination are
thus to be exE\es(%ted in som cases, - The(plas afolgpewayer IS non conductive. The components of
a Tlie Have

iHG ChambaSHbuid Rowavs 48 - e Hlle & EBRLEIRE Strtade 1 GHT it to

the coating chamber should however as a Séﬁgr%
influencewmegatidelytthe electric and/or magnetic conditions or the coating process. Technical tasks of
the present invention It would therefore be desirable for a method to be made available that would

overcomedhe, disadvantagesithgsiateiafihe:aut at leastpartly, & would W&%@/ hedesiable to

have a simplified cleaning method for secondary surfaces that can additio 'be performed with
consider3BRH s e dxpaRaiude ardIndtuees abt sasETHae i searoethetoRmpBHBATS that are

to be clegmned. lindigation ef the geperaksolution sey of e APRIPAEL accelerated to ultrasonic
speed with the aid of a compressed-air jacketed jet and blasted onto the surface to be
cleaned. According to WO02/072313, it is also possible to remove coatings. However,
problems arise if the layer thickness is less than 2um, as the thermo-mechanic effects of
the dry ice blast cannot be fully realized at such thicknesses. For the cleaning of elements
of PVD (physical vapor deposition) or CVD (chemical vapor deposition) coating facilities,

these methods could accordingly not be used so far.

WO08/040819 describes an improvement of the above mentioned dry ice blasting cleaning
method insofar as a functional layer is provided on the surface to be cleaned, to which the
contamination adheres less than it would to the surface to be cleaned. A plasma polymer
layer is proposed as functional layer. In this connection, generally both organic as well as
non-organic materials to be removed are considered contaminations. The functional layer
has a lower thermal conductivity there than the object to be cleaned and the contamination
adheres less fast to the functional layer than it would to the surface of the object lying under
the functional layer. However, under these conditions several drawbacks are inherent in

relation to PVD or CVD coating facilities:

- During the coating process, i.e. when the vacuum chamber is being operated, the
contamination should very well adhere to the surface, otherwise spalling could result in the

substrates to be coated becoming themselves contaminated in an undesirable manner.



The basic idea of the present invention is to subject, even prior to the coating process, the secondary
surfaces to a pre-treatment such that during the subsequent coating process, the adhesiveness of the
coating material on the secondary surfaces is considerably reduced by comparison with adhesiveness
without ere-treatment. In this manner, the cleaning process is made considerably easier. 4
W02011088884PCT/EP2011/007971 low adhesivendss on the secondary surfaces or by a low

adhesiv ntamination on the anti-adhesive layer. As the "antisatillp lye layer" after the
coating ﬁQg?zﬁL&sEg%%Being between the secondary surface and the material e%%&%ﬁﬁfﬂ?ﬁ%i
coating process, the adhesiveness of the coating material is effectively inhibited. Depending on the

kind of coating process, the anti-adhesive layer needs to he temperature-resistant, electrically
conductiv®’apdn&gtra Fror thieepGift sividwsbeaculihh eechnelp gy repartctitaienstgaligrfor vacuum

technology censiitites aprerequisite for BYR RIOgessas. Hheapplisation of the antisadhesiye coating

should preferably not have any negative influence of the properties of‘the layer itsélf on the target
surfaces! EON RS RIEAHTHY oo 48 His tHen (resiBrs o Sise tHeoh Tée lasting method, as described
above. The cleaning method itself is known to the one skilled in the art sufficiently for example from
W008'040819 @a%ﬁ@%&l@d Ed@mmbpe@d ik@ﬁ@d&ﬂﬁ@lﬁgdf@@@nwﬂwﬂw._ﬁﬁtw@ﬁes in
descnptlgn (?f the mvenpﬁp@n 'gh? invention will.now pe S?‘B!%%:ﬁd in detaii on.the basjs oftg@emples and

FE T SRATCHGS e Bricess of the inderie pi-tiat

with the aid of'the i?j res: igure fslze?c esthe process o
expected in some cases.

- The plasma polymer layer is non conductive. The components of the coating chamber
should however as a general rule have a conductive surface in order not to influence

negatively the electric and/or magnetic conditions for the coating process.

Technical tasks of the present invention

It would therefore be desirable for a method to be made available that would overcome the
disadvantages of the state of the art at least partly. It would concretely be desirable to have
a simplified cleaning method for secondary surfaces that can additionally be performed with
considerably less time expenditure and that does not cause material wear of the

components that are to be cleaned.

Indication of the general solution resp. of the approach

The basic idea of the present invention is to subject, even prior to the coating process, the
secondary surfaces to a pre-treatment such that during the subsequent coating process,
the adhesiveness of the coating material on the secondary surfaces is considerably
reduced by comparison with adhesiveness without pre-treatment. In this manner, the

cleaning process is made considerably sasier.

Such an inventive pre-treatment can for example consist in applying a suitable “anti-

adhesive layer” onto the secondary surfaces. The anti-adhesive layer is characterized by a



Figure 2 sketches an example for the use of a masking screen. Figure 3 sketches the facilitated
cleaning process after the coathia. process. Figure 4 sketches the cross section through a surface
provided \.Arith an anti-adhesive layer and a coating. The following description is limited to a PVD
process, though the frame of the invention is not to be limited to such a process. 5
W02011088884PCT/EP2011/007971 For such a PVB process, it is important that the anti-adhesive
layer Sh?d@qu f%%%rlf for vacuum. This however means that the anti-adhesive Ii(\ﬁer cannot_contain
any bondingag % 5t similar additives. The inventors have discovered that thfeddRR#P AU
according to a first embodiment of the present invention if a powder suspension in a slightly volatile
solvent in a suitable mixing ratio is used when applying the anti-adhesive layer on the secondary
surfaces!orhadslightgrvsiatile Sohesrcarmotentecdntorderemicaldissd wittsthefused powder or the
treated sufagey R Ing & Kolatle saluen! as artler mediim (arde sispensien, can be-Anapd
that the solvent has already completely evaporated immediately after the  spraying process only a

weakly afffiesive PoWd SRS TEMaTRs G surface.aas dsoNelst i Meisioerams! foiiegaple is very
well suited-Tihg inventarsihavedusher discorered thatpure graphite insyitable,as,powder material.

Graphite powder especiall%under vacuum is sufficiently temperature-resistant, electrically conductive

and suitabie For a0 BrofeLe0 aiRpiPfaffESaiticaRINESVRSST P &RHES 2RFAEdA fus be used in the

PV D pragesseriheaindis achievest forexanplediy spraying usingaspray 8un of tis,.can bedone
without additional ??a%or with %as sugg,ort. In the latter case, atmospheric nitrogen but also 002 are
e

suitable SonY Sthers PRNE AU SRENE RS reaRdr RrEeral B0 R tor e Sheayiny Proedsdd . injektion
pressureprpistaknezZlessizey saspensioncnixingdiatioy spreying distance ane suration) eap beyadjusted

in many ways.in order to provide a homogenouys layer application of adequa tgickness for a plurality
of applicaﬁg%Y%gngﬁgﬁ%%ﬁQEeg al pﬁ%é%‘?o%g%%g%ygﬁb{?ﬁ(‘?ﬁ%ﬁ%ﬂ%{ﬁ% u@ﬁn‘?g, dipping, etc.) are

also possible.
For the cleaning process it is then possible to use the dry ice blasting method, as described

above. The cleaning method itself is known to the one skilled in the art sufficiently for
example from WO08/040819 or WO02/07312 and does not need to be described here any
further.

Detailed description of the invention

The invention will now be explained in detail on the basis of examples and with the aid of

the figures.

Figure 1 sketches the process of the inventive pre-treatment.

Figure 2 sketches an example for the use of a masking screen.

Figure 3 sketches the facilitated cleaning process after the coating process.

Figure 4 sketches the cross section through a surface provided with an anti-adhesive layer

and a coating.

The following description is limited to a PVD process, though the frame of the invention is

not to be limited to such a process.



The anti-adhesive layer ensures that during the PVD process, coating material that is deposited on the
treated secondary surfaces can essentially be removed entirely as described above by using the dry
ice blasting method. This can occur by means of pellet jets or by means of CO2 snow. A further
possibiiity consists in using the dry ice and water mixed-let method, as is described in
DE102006002653. A further post-treatment is not 6 $¥02011088884PCT/EP2011/007971 necessary,

h ' diaiely b ided in with ti- J f t
the sec%éhsmggggf can immediaiely be provided again with a new anti ayﬁ[\:zsﬁwoﬁég iF nex

use. Thanks to the outstanding good effectiveness and simplicity of use, many different applications,
for example in the context of the PVD process, are conceivable. in connection with arc evaporation,
so-called confinement rings are often used. These surround the evaporation source's target having the

coating meitétiahah ERsbirechi thésdrenentaing fihiitecto théhadscopins firgetisirfacéaBedatise of
its proximity ienthe s getrateriak dheyraresubiesisdHosp strong materal applicatigndyingthe PVD

coating process and their cleaning so far has required extremely aggressive methods such as for
example”S5hibRISERY'BF B9EH Bost-processing by machining. With the inventive application of the
graphite powder, the necessary electric conductivity is retained, The coating material deposited during

the PVCipracesséndsapoiitiue graphiteldyer cZhe graghideddyer; including-thesceatingd is theneasily
removed,from_t fi K ~he same applies for substrate holders that hold, duyring the
coating%% e§§gtrﬁ?§§sbu Zﬁaﬁgs%g)%vé%ga%é .%\es?':gﬁsﬁeao {Wéﬁiﬁgf?£ é%rsogi}fr%ﬂ@ fotrhe E;g%j%!'éatrates to be
coated, theynarecéiis e hewmdly beatedp Kiter beatiniyAtiecsiilsstrate holtiershavedsoyfaunesded Toce

treated ig ime;consyming,and 53&5@9@%9%@@%@%@@%% %ﬁmgleaa@@g SBuRes high wear. In

addition to'the reduced process reliability, the expensive holders therefore needed to be replaced
frequentlieAfeRSSIBSHake hisiders dpeople-teatad withcarcameadnesivéayersaccsidingitoathde

inventionthey. canbe cleaned after the:BYC-Bresess| @%%xsoqgig&'m@ga%%%@%&;ﬁ@e

goes for the carousel and the evaporation protection plate of a PVD facility, if the system

includesPANtSs A0 provide UGasn?e CRSEHRRIYVI6F SR pIe Shttter Sortes towARage e

dischargesapg-gtehing Sauipment, these-gan agyantageously also be pre-treated prior to a coating
step by application of an anti-adhesive layer.

The inventors have further discovered that pure graphite is suitable as powder material.
Graphite powder especially under vacuum is sufficiently temperature-resistant, electrically
conductive and suitable for vacuum processes, and it fulfills anti-adhesive properties and

can thus be used in the PVD process.

The aim is achieved for example by spraying using a spray gun. This can be done without
additional gas or with gas support. In the latter case, atmospheric nitrogen but also CO2
are suitable among others. The influencing factors that are relevant for the spraying
process (e.g. injection pressure, pistol nozzle size, suspension mixing ratio, spraying
distance and duration) can be adjusted in many ways in order to provide a homogenous
layer application of adequate thickness for a plurality of applications. Depending on the

application, other application methods (brushing, dipping, etc.) are also possible.

The anti-adhesive layer ensures that during the PVD process, coating material that is
deposited on the treated secondary surfaces can essentially be removed entirely as
described above by using the dry ice blasting method. This can occur by means of pellet
jets or by means of CO; snow. A further possibility consists in using the dry ice and water

mixed-jet method, as is described in DE102006002653. A further post-treatment is not



7 W02011088884PCT/EP2011/007971 are placed in the coating system without fillings. Such a layer
can be for example a PVD layer that is coated 'without bias voltage. Such a layer can in turn be a
graphite layer. According to a further embodiment of the present invention, a copper arc coating is
proposed as an anti-adhesive layer. In contrast to a plasma polymer layer, copper has excellent
electrical conductivity and exhibits a greater thermal @onductivity t lan for example the inorganic
non-metgllic, | lied by means of PVD. Formulated in more general ter anti-adhesive
layer it iﬂ)@%@ﬁ@t@%@e metallic, i.e. good thermoi-conductive layers that arenélé iﬁgﬂe%)%zsgzégards
thermal material properties from the FiVD, layer properties. The layer thickness of the copper arc
coating preferably lies in the range from 0.1-0.4mm" whilst the layer thickness of the contamination lies
in the ran§esr6AT 1.-TBORSCABES YR teca furthershssbelimiehE i prepossdtavprovidethersurface
with a scsgglled panassealing. Hds:knewn witin this effect, known as so-called lotus effect, that
contaminations adhere less well onto the structured surface and are thus easier to remove. By

selecting the structure size accordingly, it js essentially possible to set the adhesive strength, in
particulfi, Eﬁ% og?s%g&% ?Hisﬁﬂgé%% %g%do% RIGIFEBY %»?8 &m%%fﬁﬁﬁ?%%ﬁf@%ﬁw&% the surface
during theppoatitignprdoess isreissitoibe deatedt. Asta:Goncrete @@mple ob erabediment, the inventive
method used for cleaning coated anode surfaces that are part of the etching device in the coating

system will-be desgribesihereinafter in detail, The prablem repre @%@5%@%%&1@@

1 that for
each PVD process, the anode surface is strongly coated with firmly adhering material. If further layers

arc added iPSiIBsEGURIRVANARG processes asidighiek deposinthatascertrante/iffieuibat the
(time-copsuraing)remaveqvill sesuldn the-eourse of time.If tayersdhat ﬁ@p?%ﬁ%ﬁ%@%@ttg}%eﬁ

conductive are deé%osited, the poorly or net conductive deposits on the anode can cause the function

of the ariBaEE b& TRipiFett Rirsier Bre PBABLBAIRGPrIoRES KS HEN TS §i5ch Yrbeeasss the anode
imperatiyety aeeds darhercdeanseaitereach batthred extremely aggressive methods such as for

example sandblasting or even post-processing by machining. With the inventive application
of the graphite powder, the necessary electric conductivity is retained. The coating material
deposited during the PVD process ends up on the graphite layer. The graphite layer,

including the coating, is then easily removed from the confinement ring.

The same applies for substrate holders that hold, during the coating process, the
substrates to be coated. Because of their spatial proximity to the substrates to be coated,
they are also heavily coated. After coating, the substrate holders have so far needed to be
treated in time-consuming and therefore cost-intensive manner. Sandblasting causes high
wear. In addition to the reduced process reliability, the expensive holders therefore needed
to be replaced frequently. If the substrate holders are pre-treated with an anti-adhesive
layer according to the invention, they can be cleaned after the PVD process easily, quickly

and without wear.

The same goes for the carousel and the evaporation protection plate of a PVD facility. If the
system further includes anodes to provide a plasma discharge, for example sputter
sources, low voltage arc discharges and etching equipment, these can advantageously

also be pre-treated prior to a coating step by application of an anti-adhesive layer.

According to a further embodiment of the present invention, the anti-adhesive itself is

applied in a coating system as a relatively loose layer. To this effect, the substrate carriers



8 W02011088884PCT/EP2011/007971 In order to perform this cleaning process, it is possible to
proceed for example in the following manner The starting point is an anode, free from deposits and
residues, ithe "virgin" anode even before the first coating process or after a cleaning treatment. In a
first step, the immediate vicinity of the anode with a surface that is to be coated with an anti-adhesive
layer, representing in this case a secondary surface dccording to the definition given in this
descriptign,.| and/or masked. A masking sheet with an adapted cutout arid appropriate
TR | " siaty

geometry can for 4ple be an option. The masking sheet ensures that only el RBreYI AL A e

provided with an anti-adhesive layer. in a second step, the anti-adhesive layer is applied for example
with a spraying method using a spray gun. In this case, a suspension containing the anti-adhesive
laver matsfidl Bespray e onithiesyrisked dnode]iiimosd g prépeee the saspersiontécbe Bpfayed,

graphite powderis mixed-intoiisoprepanol, @.%CQ%%%@WRJ%UFR%Q%OQ%MSV@&?”V mounted

metallic. surface. It is therefore necessary to take care that the spraying distance an er thickness
are selected in such a that excess solvent is prevented from running down onto the surface. It is

a
thus very SG9EHIEYELRSUFHHE SHYRDTVEIRHRE SEERSH tHE Yetidol Ran dhdaRly 67ap0rte to a large
extent whilepusdts wayrbetweemthe spegynozzerandthe sytasedobrtreatedeT Q@g@éuﬁﬁﬁn an
optimum coating with graphite powder. in this context, the mixjng ratjo of solvent and graphite potvoer
also play%xg"rgc%)“l’gf iﬁé%?%lé: 058?55/‘ { %??&%ﬁ%!&%\%ﬁf ?ﬁé"ﬁﬁbﬁ%ﬂ%ﬁ%‘f‘ YEPIiS SRGUIR BB AS Righ as
possible ttowesemnit iscalsoatetiessary d@takie cane thatthe hBzze Bf the ispsayrgbn toesnetdhecome
clogged. A ratio of 50. mlto 150 ml of isopropaniallP/iai) for 10 9 of graphite powder has proved
cuitable, PAIEraBly, 10D M 1A BEr1b & B SeLbmte oAl ised, o0 TRo Lol ERRIE
W02011088884RCTF/ERR014IM0OEIT &s regards thermal material properties from the PVD layer

properties. The layer thickness of the copper arc coating preferably lies in the range from

0.1-0.4mm, whilst the layer thickness of the contamination lies in the range from 1-100um.

According to a further embodiment, it is proposed to provide the surface with a so-called
nano-sealing. It is known with this effect, known as so-called lotus effect, that
contaminations adhere less well onto the structured surface and are thus easier to remove.
By selecting the structure size accordingly, it is essentially possible to set the adhesive
strength. In particular, tensions on the surface can be avoided by the structuring, so that

spalling from the surface during the coating process is less to be feared.

As a concrete example of embodiment, the inventive method used for cleaning coated
anode surfaces that are part of the etching device in the coating system will be described

hereinafter in detail.

The problem represented here lies in the fact that for each PVD process, the anode surface
is strongly coated with firmly adhering material. If further layers are added in subsequent
coating processes, a very thick deposit that is extremely difficult (time-consuming) to

remove will result in the course of time.

If layers that are poorly or not at all conductive are deposited, the poorly or not conductive
deposits on the anode can cause the function of the anode to be impaired already after one
coating process, so that for such processes the anode imperatively needs to be cleaned

after each batch.



particle size of the graphite powder, 0,2pm to 150 pm as maximum size have proved favorable.
Advantageously, a graphite powder with particles not larger than 20pm is used. As spray gun, a
commercially available gravity-fed spray gun was used. The nozzle size lies for example between 0.3
mm and 2 mm and is preferably 0.8 mm. As medium for driving the spraying process, compressed air
at a pressure between 0.2 bar and 1.0 bar, preferablg between 0.5 bar and 0.7 bar, was used. The
compres\ﬁ&%gi 1%%% 4be free of oil and as tar as possible free of part cies so that no imfurit%
contaminates the suspension and thus the anti-adhesive layer. Particular care MU BRALNO4REL the
pistors pneumatics does not introduce any impurities. Prior to each use, the suspension is
homogenized. This can occur by shaking, vibrating, by ultrasound treatment or other methods known
to the oné& Skilldmotkidoant. IS pragingdisteerses béiweenso arim rend<2S0fonray ideallyibétween 103
mm and%@g\m@,@g%ﬁn. As already mentioned above, a great spraying distance is advantageous
inasmuch as the solvent is given the opportunity to evaporate already during its flight time. A distance
that is tog great wilt however result in a wide spatial dispersion. The layer thickness to be applied for
the anti-adhesive T4/ 18 15 EAMBIE BN 68 %At AR Z8 MRS 1hthE pradstt sample e
criterion Befitealhe aissessethextensivs coveraes chas proved suitable and, because of its simplicity,
advantageous. At least if the secondary surfaces are themselves not graphite surfaces; it is easy to

perform fhis ArfheBasis ahine Aaficol shayagtaristes sLaraphite pawder. The samication ofhe
anti-adhesive layer takes place in the example n several and advantageously uniform spraying s?eps.
After applicafienssT theaati-adhesivatiagen itis imporarnaobear mring trapsifice théhsowder layer

adheres dathe sytace essentially throughiadnesien farges, ﬁ%@@g&hﬁmgdsﬁ%%?ﬁ}ﬂwﬁﬁuﬁaces

after the spraying should] be avoided as much as possible. it is therefore advantageous, whenever
possible? THEEbATPOABRISAA TR IHTBFHESERICESRITE 61 R cordinify td DeesiAtdble devices

andior taglsdhansling aids)ss0,that anydamagede tbe atadhesivelayar.sande avaided. 10
W02011088884PCDEP2011/007971

In a second step, the anti-adhesive layer is applied for example with a spraying method
using a spray gun. In this case, a suspension containing the anti-adhesive layer material is

sprayed onto the masked anode.

In order to prepare the suspension to be sprayed, graphite powder is mixed into
isopropanol. In the described example, the anode is a vertically mounted metallic surface. It
is therefore necessary to take care that the spraying distance and layer thickness are
selected in such a way that excess solvent is prevented from running down onto the
surface. It is thus very advantageous if the slightly volatile solvent in the aerosol can
already evaporate to a large extent while on its way between the spray nozzle and the
surface to be treated. This results in an optimum coating with graphite powder. In this
context, the mixing ratio of solvent and graphite powder also plays a role. In order to
prevent any running down, the proportion of graphite should be as high as possible.
However, it is also necessary to take care that the nozzle of the spray gun does not
become clogged. A ratio of 50 ml to 150 m! of isopropanol (IPA) for 10 g of graphite powder

has proved suitable. Preferably, 100 mi IPA per 10 g of graphite powder is used.

The graphite powder used should be to a large extent without adjunction of bonding agents

or other additives. In the present example, a purity of 89.9% was used. As regards the



In a third step, the screen used for masking is removed. Attention is drawn again to the fact that such a
masking is net required in every case, though it was used in this example. The pre-treatment is thus
completed and the PVD coating itself can be carried out in the usual manner, i.e. the coating chamber
is loaded with work-pieces, the chamber is closed and pumped out, the coating, e.g. arc evaporation,
takes place and the coating chamber is then aired arfl opened. The inventive pre-treatment of the

anode h%g&?ﬁég@ggct no influence on the coating. After opening the coatinéggglgg?%{?#g%g”

secondary surfaces are cleaned according to the invention by means cf dry ic
CO2-snow cleans in a manner that is gentle, dry, residue-free and suitable for vacuum processes.
Before the next coating process, the anode is again pre-treated according to the steps 1 to 3. Ideally,

this procetiiifés$gerformed aér et eating prodess dtis howeeeinalso passitslectoforgs the
cleaningrby means.of drvice blasting aftera.coating step anddosenew theanti-adbesive; layer only

after several coating cycles. The invention has been described by way of éxample on the basis of a
PVD co ting system and of the {)r;e&treat teg}aof an JEE- nodeJ)Iaceq in a vacuum chamber ([FE =
innova Etehing T echhdlogyy M this é@{&? I RESr ﬁ%%ﬁé t G2 ARAGHES S0'FaP Cotifd Bereduced
to a couptes ddbneineites cFurthermdre, the anade isprotectedr-femwear shrough the inventive method.
The inventive pre-treatment can advantageously he used with other coating methods, in particular with

other va%%emnafra@mg%@rﬁ@ﬁ?@%%@%&ﬂ&%@%@%e.Ja?%ﬁggf%%@w ﬁlaé.ve

layer could then be adapted. Further examples of applications have al en mentioned,
particula®thé thYentidis ©antarseoshiea el AdRaimag b for 8absteates ® BEtuatsdih aiietase

where foexampte;pnly0ne park ob thesubstaatesiuface isdo hecoated, 5o, farthesysfaceparts of

the substrates that oiere not to be coated had to be shielded by the bolding fixtures. By means of thee

inventive YREHGIC B A THe BtRdr BN IHE Sp AR Bithd Silraie 3R TacE that taken that the pistol's

W02011088884R6 /62031100797 dea48 N0t 10 lae:g0ated are covered with an anti-adhesive layer that
after coating can be cleaned in a simple manner by means of the dry-ice blasting method.

Prior to each use, the suspension is homogenized. This can occur by shaking, vibrating, by

ultrasound treatment or other methods known 1o the one skilled in the art.

A spraying distance between 50 mm and 250 mm, ideally between 100 mm and 200 mm, is
chosen. As already mentioned above, a great spraying distance is advantageous inasmuch
as the solvent is given the opportunity to evaporate already during its flight time. A distance

that is too great will however result in a wide spatial dispersion.

The layer thickness to be applied for the anti-adhesive layer is for example between

0.05 mm and 2.0 mm. In the present example, the criterion “optically-assessed extensive
coverage” has proved suitable and, because of its simplicity, advantageous. At least if the
secondary surfaces are themselves not graphite surfaces, it is easy to perform this on the
basis of the optical characteristics of graphite powder. The application of the anti-adhesive

layer takes place in the example in several and advantageously uniform spraying steps.

After application of the anti-adhesive layer, it is important to bear in mind that since the
powder layer adheres to the surface essentially through adhesion forces, touching the
coated secondary surfaces after the spraying should be avoided as much as possible. It is
therefore advaniageous, whenever possible, to treat the components in their final
assembled state or accordingly to use suitable devices and/or tools (handling aids) so that

any damage to the anti-adhesive layer can be avoided.



It is advantagecus for often recurring similar anti-adhesive treatments (e.g. carouseis, substrate
holders, substrates etc.) to use an automatically operating spraying installation in a further
development of the present invention. Reference signs in the figures: Gravity-fed spray gun
2Compressed air inlet 3Suspension 4Spray nozzle 5Secondary surface 6Masking screen 7Spray mist
Dry ice blast nozzle Anti-adhesive layer covered with @eposits
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In a third step, the screen used for masking is removed. Attention is drawn again to the fact

that such a masking is not required in every case, though it was used in this example.

The pre-treatment is thus completed and the PVD coating itself can be carried out in the
usual manner, i.e. the coating chamber is loaded with work-pieces, the chamber is closed
and pumped out, the coating, e.g. arc evaporation, takes place and the coating chamber is
then aired and opened. The inventive pre-treatment of the anode has in this respect no

influence on the coating.

After opening the coating chamber, the secondary surfaces are cleaned according to the
invention by means of dry ice blasting. The COz-snow cleans in a manner that is gentle,

dry, residue-free and suitable for vacuum processes.

Before the next coating process, the anode is again pre-treated according to the steps 1 fo
3.

Ideally, this procedure is performed after each coating process. It is however also possible
to forgo the cleaning by means of dry ice blasting after a coating step and to renew the anti-

adhesive layer only after several coating cycles.

The invention has been described by way of example on the basis of a PVD coating system
and of the pre-treatment of an [TE-anode placed in a vacuum chamber (ITE = Innova
Etching Technology). In this example, the cleaning effort of 20 minutes so far could be
reduced to a couple of minutes. Furthermore, the anode is protected from wear through the
inventive method. The inventive pre-treatment can advantageously be used with other
coating methods, in particular with other vacuum coating methods for example such as. If

necessary, the material of the anti-adhesive layer could then be adapted.

Further examples of applications have already been mentioned. In particular, the invention
can also be used advantageously for substrates to be coated in the case where for
example only one part of the substrate surface is to be coated. So far, the surface parts of
the substrates that were not to be coated had to be shielded by the holding fixtures. By

means of thee inventive method, on the other hand, the parts of the substrate surface that



10Anti-adhesive layer 11Deposits from the PVD process 12 W02011088884PCT/EP2011/007971
Claims 1. Cleaning method for secondary surfaces of coating faciRties, comprising the following
steps: - prior to the coating process, application of an anti-adhesive layer onto secondary
surfaces of the coating chamber - after the coatino process, treatment of the secondary surfaces
by means of the dry ice blasting or 002 snow-jet cledring method. 2. Method according to claim 1,
anti-adhesive layer includes a suspension of powder in a volatile solvent.

h t '
g. azghi%&ﬁé%%gégeclaim 1, characterizeo in that the anti-adhesive layer incfutlEE a%g%ﬂﬁﬂéyer

that is considerably thicker than the layer applied during the coating process.
are not to be coated are covered with an anti-adhesive layer that after coating can be

cleaned in a simple manner by means of the dry-ice blasting method.

It is advantageous for often recurring similar anti-adhesive treatments (e.g. carousels,
substrate holders, substrates etc.) to use an automatically operating spraying installation in

a further development of the present invention.

Reference signs in the figures:

1 Gravity-fed spray gun
2 Compressed air inlet
3 Suspension

4 Spray nozzle

5 Secondary surface

6 Masking screen

7 Spray mist

8 Dry ice blast nozzle

“w

Anti-adhesive layer covered with deposits
10 Anti-adhesive layer

1 Deposits from the PVD process



4. Method according to claim 1, characterized in that the anti-adhesive layer is a layer whose
anti-adhesive effect is based on the lotus effect
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Claims

1. Cleaning method for secondary surfaces of coating facilities, comprising the
following steps:
- prior to the coating process, application of an anti-adhesive layer onto secondary
surfaces of the coating chamber
- after the coaling process, treatment of the secondary surfaces by means of the

dry ice blasting or CO; snow-jet cleaning method.

2. Method according to claim 1, characterized in that the anti-adhesive layer includes

a suspension of powder in a volatile solvent.

3. Method according to claim 1, characierized in that the anti-adhesive layer includes
a metallic layer that is considerably thicker than the layer applied during the coating

process.

4. Method according to claim 1, characterized in that the anti-adhesive layeris a

layer whose anti-adhesive effect is based on the lotus effect.



