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During vapor deposition, first of all a coating
material is melted and vaporized by means of a heater
or electron beam bombardment. The»material in the vapor
phase then condenses on a cooler surface of the
substrate which is to be coated, where it forms a
layer. However, deposits are also formed on other
surfaces of the vacuum chamber which are accessible to

the vapor phase.

Unlike in the case of physical vapor deposition
processes, in the CVD process a solid component which
is initially in a vapor phase 1is deposited on the
surface of the substrate as a result of a chemical
reaction. The precondition for this is for a compound
having the desired properties to exist in a vapor phase
which under defined conditions, for example with a
defined reaction partner, 1is deposited as a solid
layer. One specific type of the CVD process is plasma-
enhanced CVD. In this wvariant, a plasma is generated
above the substrate surface to be coated. Some of the
components within the vapor which is introduced are
brought into a chemically reactive state in the plasma,
so that they are capable of undergoing a chemical
reaction in the vicinity of the substrate surface,

which leads to a solid layer building up.



so that they are capable of undergoing a chemcal reaction in the vicinity
of the substrate surface, which leads to a solid |ayer building up. ui-~
~~y cai v r al 1LiJJil ;" ii .U~ ¢3LZ Sy surface has been conditioned in
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exterior clafohbgrapeht catinonghich coating is carried out only in
regions which directly face the target, in particular
the front surface of the substrate.
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The abovementioned coating processes are typically used
to apply layers of inorganic materials, which often
have ceramic properties. However, inorganic layers have
the drawback of generally being very brittle, which
20 means that they are of only limited suitability, for
example, for application to plastic substrates with
different mechanical and/or thermal properties, in
particular an elasticity and expansion coefficient
which are different from those of the inorganic layer.
25 This plays a role in particular for plastic spectacle
lenses or watch faces, where antireflection coatings
and/or scratchproof layers are exposed to high
mechanical and thermal stresses and have to satisfy
high demands in terms of the optical quality. Major
30 differences in the mechanical and/or thermal properties
of the substrate and functional layer lead to reduced
adhesion and possibly even to the layers flaking off.
Layers flaking off spectacle lenses, for example, may
lead to vision being impaired when wearing the

35 spectacles.

To solve this problem, it is known to seal plastic
surfaces by means of what are known as hard lacquers by

wet-chemical processes, so as to harden them. After the



30 A disadvantage which has enmerged w th plasma-enhanced CVD processes is
that not only the desired surfaces of a substrate but al so other surfaces
in the vacuum chanber, in particular including rear sides of the
substrates, are coated or contam nated iLn_an 35 uncontrolled way. This
occurs at | east because the process conditions are selected in such a way
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surface contamination and more complex handling
techniques.
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An alternative solution approach, which makes do
without a separately applied hard 1lacquer layer, is
known from EP-A-0870070. In this case, 1in a plasma-
enhanced CVD process, organometal monomers in a vapor

20 phase are introduced 1into the wvacuum chamber in
addition to the reactive gases oxygen and nitrogen and
are incorporated into the layer as it is being built
up. The organometal monomer hexamethylenedisiloxane
(HMDSO) 1is wused to produce an organically modified

25 oxide, oxynitride or nitride layer. Preferred
application areas for this ©process include £film
coatings, window and mirror coatings and coatings for

decorative surfaces and exterior cladding applications.

300 A disadvantage which has emerged with plasma-enhanced
CVD processes i1s that not only the desired surfaces of
a substrate but also other surfaces in the wvacuum
chamber, in particular including rear sides of the
substrates, are coated or contaminated in an
35 uncontrolled way. This occurs at least because the
process conditions are selected in such a way that the
reactive gas reacts <chemically at the surfaces.
Accordingly, time-consuming and expensive cleaning work

has to be carried out on the vacuum chamber during the
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coating of the rear side of the substrates.

The object of the present invention is to provide a
process and an apparatus for producing coatings which
allow a layer with defined mechanical properties to be
applied to a front surface of a substrate with little

contamination of a vacuum chamber.

This object is achieved by a process and an apparatus
for applying a coating as claimed in claim 1 and
claim 9, respectively. Particularly preferred

embodiments are described in the dependent claims.

The process according to the invention and the
apparatus according to the invention are used to apply
an optical transition layer to a front surface of a
substrate. The transition layer is intended to match
mechanical properties of the substrate to mechanical
properties of layers or layer systems which are to be
applied above the transition layer. This produces
compatibility between the materials of the substrate
and the layers above it in terms of their elasticity,
hardness and thermal properties. Sputtering forms the
basic process for the application of the transition
layer. Sputtering offers the advantage of quickly

building up the layer in combination with an excellent

a
is



20 the target, in particular the surfaces which are to be coated. In this
wayf reaction products and/or precursors are deposited in a targeted way
and at least virtually exclusively in the region |ying opposite the

target, in particular on the front surfaces of the 25 substrates; there is
much | ess contam nation of the surrounding surfaces in the vacuum chanber

and the rear,. side t he <+ LT ap ia f coatipgs can be
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drawi ngs, i ngm&h: i d§11§&1t§1@90u§ur@%t@ﬁﬁf@”ﬂﬁékﬁ@&bﬁ; i.e. as
part of the CVD process, is substantially prevented or
does not take place. This means that, with regard to

15 the reaction products and precursors, without a
sputtering operation taking place adsorption and
desorption are in equilibrium, whereas during the
sputtering operation the desorption is impeded and/or
adsorption promoted on the regions which lie opposite

20 the target, in particular the surfaces which are to be
coated. In this way, reaction products and/or
precursors are deposited in a targeted way and at least
virtually exclusively in the region lying opposite the
target, in particular on the front surfaces of the

25 substrates; there is much less contamination of the
surrounding surfaces in the vacuum chamber and the rear

side of the substrate.

If appropriate, further coatings can be applied by

30 sputtering in the vacuum chamber without transferring
the substrate. By way of example, it is possible to
apply the transition layer and then an Si oxide/Si
nitride layer system for antireflection coating on
spectacle lenses or watch faces in a single operation

35 using the same target, for example an Si target. A
process of this type for applying protective and
antireflection layers 1s described, for example, in
EP-A-1275751.



Fig. 1 shows a side view of a cross section through a coated substrate with
a transition layer in 20 which reaction products are incorporated; 25 30
Fig. 2 shows a detail illustration of the substrate shown in Fig. 1 with a
transition layer and an antireflectionglayer system applied above it; and
Fig. 3 shows a plan view of an apparatus according to the invention with

two substratfg, ang,a, t arget aﬁgogdyﬁguugbchgﬁgeringggtignshgﬁg atggbstrate
10 with a coating i ch has een produced using the Process according to
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system 16. 10 Jde transition layer 12 which is shown in Fig. 1, has

Particularly preferred embodiments of the ©process
according to the invention and of the apparatus
according to the invention are described below with
15 reference to the drawings, in which in detail and

purely diagrammatically:

Fig. 1 shows a side view of a cross section through a
coated substrate with a transition 1layer in

20 which reaction products are incorporated;

Fig. 2 shows a detail illustration of the substrate
shown in Fig. 1 with a transition layer and an
antireflection layer system applied above it;

25 and

Fig. 3 shows a plan view of an apparatus according to
the invention with two substrates and a target

in a vacuum chamber.

30
Fig. 1 shows a substrate 10 with a coating which has
been produced wusing the ©process according to the
invention or by means of the apparatus according to the
invention. A transition layer 12 (also referred to as a
35 hard layer), in which reaction products 14 formed from

precursors are incorporated, has been produced directly
above the substrate 10. The reaction products 14 are
used to match the mechanical and thermal properties of

the substrate 10 to the mechanical and thermal



been applied to a substrate 10 made fromplastic and is surrounded in
sandwi ch fashion, predomnantly conprises S Q2 and is approximtely 500 nm
thick. The 15 antireflection |ayer system 16 above this transition |ayer 12,
which is 20 approximately approxi matelﬁ _approxi mately approxi mately
approximately illustrated in detail in Fig. 2, is 214 nmthick and conpri ses
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the coating layer system 16.
10
The transition layer 12 which is shown in Fig. 1, has
been applied to a substrate 10 made from plastic and is
surrounded in sandwich fashion, predominantly comprises
Si0; and is approximately 500 nm thick. The
15 antireflection layer system 16 above this transition
layer 12, which is illustrated in detail in Fig. 2, 1is
approximately 214 nm thick and comprises an
approximately 33 nm thick SiNy layer 16a, an
approximately 22 nm thick SiOx layer 16b, a further,
20 approximately 66 nm thick SiN, layer 1lé6c and a further,
approximately 94 nm thick SiOy layer 16d. Since the
same target material silicon and the sputtering gases
oxygen and nitrogen were used during the production of
the transition layer 12 and the layer system 16, the
25 layers 12, 16a, 16b, 16c, 16d have been deposited in
succession in a single operation without the substrate
10 having to be moved. The process used to apply the
antireflection coating is described, for example, in
the above-referenced EP-A-1275751. In addition to the
30 coating of a plastic substrate 10 as shown here, it is
also possible for other substrate materials, for
example glass, metals or ceramic materials, to be
coated in this manner. Furthermore, a defined
concentration gradient of reaction products 14 can be
35 produced in the transition layer 12 during the coating
operation by varying the precursor concentration, in
order to further optimize the compatibility between

substrate 10 and layer system 16.



operation by varying the precursor concentration, in order to further
optim ze the conpatibility between substrate 10 and | ayer system 16. Fig. 3
provides a purely diagrammatic illustration of a plan view of the apparatus
according to the invention. In the integrior of a vacuum chanmber 18 forned
by walls, there are two substrates 10, 'the front surfaces 20 of 5 which,

directed intg; theyi i o] cut . 11kl . least _virtually
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chamber {318 t@é@#&%nago tieqiMogag. inlet 26. In an electronmagnetic field,
the ions are accelerated toward the target surface 22. Wen the ions strike

the target surface 22, (Si) atoms are renoved fromthe target 24. Depending
on the 3Q CONger ¥RbhPNa L BRPBALMEhtt he1akerEtBAl GBeBake Beerary@Anved nove
subst anti al | £per endi cy arjg aTag from, Hhe target suLface 22 gn to the
front surfac®ef26° FSFhelt 1s alsd possible to Use other materials
which are suitable for sputtering. On the target
15 surface side, an apparatus which is not shown is used
to bombard the target 24 with ions. This can take place
in a way which is known for conventional sputtering
processes, for example by means of a DC voltage gas
discharge or by means of a magnetron positioned at the

20 target 24 and operated in pulsed mode.

In the vicinity of the target surface 22, a plasma
which contains ions of the sputtering gases is produced
in a sputtering gas, 1in this embodiment argon and
25 oxygen, introduced into the vacuum chamber 18 through a
sputtering gas inlet 26. In an electromagnetic field,
the ions are accelerated toward the target surface 22.
When the ions strike the target surface 22, (Si) atoms
are removed from the target 24. Depending on the
30 conservation of momentum, the atoms which have been
removed move substantially perpendicularly away from
the target surface 22 on to the front surface 20 of the
substrate 10 and thereby produce a directional
dependency in the coating process during sputtering. On
35 their way, they are oxidized by the oxygen, in the
present case to form SiO, and are then deposited on or

above the front surface 20 of the substrate 10.



substrate 10 and thereby produce a directional dependency in the coating
process during sputtering. On 35 their way, they are oxidized by the oxygen,
in the present case to formSi Q2 and are then deposited on or above the
front surface 20 of the substrate 10. In addition to the sputtering gas
inlet 26 for the introduction of the_sputtering gas, the vacuum chanber 18
al so has at | east one precursor inlet 28 and an outlet 30. 5 The precursors

of the reactign MOMdS b VWHECHHANG edihf gaeorl@r@@e,zaar@oieMé) the
vacuum chanber 18 via, the precursor inlet 28 By interaction with the

outlet 30, %ﬁFEﬂdPgt&BHnéété&%(ﬁ&#?&ﬁ%&mﬁpﬁﬁﬁ the MO ehta™iSon of the
precursors apd tdleds associt edaspardhal greRssigor aieleet Jyy aradnsarof a

cont rol apparg%u? %got shown) . In the present enbodi nent, the precursor
used is hexaffg § di sil oxane (HMDSO . As an alternative, it is also
possi bl e 30 use other 15 substances or substance m xtures which are in a

vapor phaseThgrgj éﬁy§6£¥g§¢og§%agd§g§¥ﬁp oddékéhhg ephodi nent, with a

vacuum chanber of a size ow rate t he precursor HVDSO
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correspondi nght0 g3 ulrsler sididis. 289 iy %ﬂk@?ab%@gﬁ A thd 4IRS td @l 14 essure
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precursors akppameans t(ratt i $hown) bodhartdmenpresent embodiment, the

precursor used is hexamethylenedisiloxane (HMDSO). As
an alternative, it 1is also possible to wuse other
15 substances or substance mixtures which are in a vapor
phase, preferably organometal substances. In this
embodiment, with a wvacuum chamber 18 of a size of
10 dm3, the flow rate of the precursor HMDSO is set to
approximately 5 sccm (standard cubic centimeters/min)
20 corresponding to 0.3 liters/h ([s.t.p.], which leads to
a partial pressure of the precursors in the vacuum
chamber 18 of 1.5-107 Pa. At such a low partial
pressure or such a low concentration of precursors, it
is virtually exclusively the front surfaces 20 of the
25 substrates 10, 1lying directly opposite the target
surface 22, which are coated with incorporation of the
reaction products 14. The low concentration of
precursors also means that 1f ion bombardment 1is
absent, for example if the plasma is missing on account
30 of the gas discharge being switched off, the magnetron
not operating and/or a lack of sputtering gases,
adsorption and desorption processes are in equilibrium
throughout the entire wvacuum chamber 18, and there can
be no incorporation or effective deposition in the
35 sense of contamination with precursors or the reaction

products 14 thereof.

Only during sputtering and therefore while the

transition layer 12 1is being built wup 1is this



absent, for exanple if the plasma is mssing on account 30 of the gas

di scharge being switched off, the nagnetron not operating and/or a |ack of
sputtering gases, adsorption and desorption processes are in equilibrium
throughout the entire vacuum chanber 18,,and there can be no incorporation
or effective deposition in the 35 sense of contam nation with precursors or

the reacti oneqR{ PAYEL sm14nkhe aofa%%xs@uw&lmw %kegueﬂgewerﬁfore

while the tran3|t|on ayer el ng s - urlibrium
shifted at |EB8t r@HFPDaIlWLn@xcﬂHRqS@éJGy the Wég%g?én iRy @@r&@ﬁ@iatre t he

target 24, ignpaydticul dromn 6f ithd r eabnef sm&afcre@ntzgprflape§u8@ ad n such a
manner that net depgﬁltl on of the reactio oducts 14 5 occur% a{silta resul t
of inpeded d8SBPpt abr nﬁrtorﬂﬁf?é?fl%br?ﬁn S WPERTLRB PESGRELEhd? the

reacti on 5pr odactigs ]aé ad erIeIS(mQItpOclSﬁt edpedetiheidgcad]ﬁljldronoka)gﬂfonsz;ed

Furt her nor e, ggoggg br| lr,ﬂ% tweenesau V\%lﬁna re%% ti on cesses
iC

continues to prev oh & Surfaces “not e op oS e *he target
24 or the tafgetrsurfiacerzpraded atin hetsleesutranestmerellasemo aZ. only

reduced depogjt{QRo R LoNt H‘ ”%gh‘i’_ﬂlbﬁﬁﬁd palAendi e %‘E@L' el%‘?{&dency of

the coating 15 processes ur|n Sputtering, the process cording to the
i nventi on ordeperappar at B CEEE6LEI NFAG HES | vent PBAVARS aopro ced

directional sharaetsriatER dasné%eihter opbble thargat tsHgkace 22t award the
front surfaces 20, which advantageously nmakes it possible to 20 prevent

undesi red depdEPEE SRTHREBuLSor 8N afed ﬁSSnsuﬁlfé&Gét &hexe 1§ pgr Ofcul ar
i ncl udi ng onohbg reaticséddespos#t0bnt be sohsamahesidh. Uncontrol |l ed coating

of the rear side would lead to partially unsatisfactory
Based on the directional dependency of the coating
15 processes during sputtering, the process according to
the 1invention or the apparatus according to the
invention has a pronounced directional characteristic
as seen from the target surface 22 toward the front
surfaces 20, which advantageously makes it possible to
20 prevent undesired deposits of precursors or reaction
products 14, in particular including on the rear sides
34 of the substrates 10. Uncontrolled coating of the
rear side would lead to partially wunsatisfactory
bonding strengths on the rear sides 34, so that
25 subsequent application of further layers or layer
systems to the defective rear side coating overall

results in coatings of inadequate quality.

The method according to the invention for operating the
30 above-described apparatus initially also requires the
preparation work required for known vacuum coating
processes, 1.e. mainly cleaning of the wvacuum chamber
18, conditioning/cleaning of the substrate surfaces,
securing/orienting of substrate 10 and target 24,
35 closing of the vacuum chamber 18 and its subsequent
evacuation. Then, the coating according to the
invention is effected by applying the transition layer
12 to the front surface 20 of the substrate 10, with

inclusion of the reaction products 14, in order to



bondi ng strengths on the rear sides 34, so that 25 subsequent application of
further layers or layer systens to the defective rear side coating overall
results in coatings of inadequate quality. The nmethod according to the
invention for operating the 30 above- dffc_ri bed apparatus initially also
requires the preparation work required Tor known vacuum coating processes,

o iy Sheanl Raeohddheacuup ahamiere, 19 eandiLieni ngeleanialg of the

substrate surfaces, securing/ori strate target 24, 35

cl osing of tHeighcdemsetrmasaientd vambplkedubseghenmechpadgatli gnd/Men, the

coating accotfePflalo tdiepdviedy i ogri s ehd eCteibddraaRP! Y100 t heytiransi tion
| ayer 12 to the front surface 20 of the substrate 10, with inclusion of

the reacti onSBRBEGELRIL4EPEntERRELtEON. LRV diech WitE ehdm TS isToperti es
of the |ayerosystien keacdiith psosubseques; | vi appebeditedt het mechasd cal

d/ th I ti f. t b te 10. Duri ttering, th
rans i on | SyEFBE00T Werir A oSl 8T ofin8 G Hife T RELTFONChr odUi L, i s
deposi ted atthéast prvicetssal | ytexcl usheel yaortitdle fpoasssuvefaod 26heDuring
this processg%&%@rs&?@ Ay Ll &58&@%%BQQbéﬁ?elepriescué%Pr%n' ot %@; cuum
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chanber 18 i I'n a_ range from_1 to 1-10-1 Pa, pre ly to
1.5- 10-2 Pafrem so thatPaepositibh oPareavtafmrapladuees 114 -3aQd” tBeei r

precursofe wWshhighdhequgcuym chamzer rd8c SoRr vekieds W4 hauh i1afkir _
bombar dnent of the target surface 22. As soon as the transition layer 12 is

conpl et ed, | PTRSUrEBESi B appry Taeymyehashetren ol thsiiterife need 15
for conpl ex gndnhexpensdryepbmhpAsfirenef dhersabsbirate 10ir#sdswnmer ofs | oad
tests have been carri %g oqct on , subst &at es ]10 whi ch have beden cgat,ed with a
transition Soon as e ransition layer 12 1is completed, 1t 1is
possible to apply the layer system 16 without the need

15 for complex and expensive transfer of the substrate 10.

A number of load tests have been carried out on
substrates 10 which have been coated with a transition
layer 12 using the process according to the invention
20 and then provided with an antireflection layer system
16. For these tests, a transition layer 12 was in each
case applied to an object A using the following process

parameters:

25 * incoming gas flow rates: 25 sccm of argon,
15 sccm of oxygen, 5 sccm of HMDSO, resulting

in an HMDSO partial pressure of 1.5:107? Pa;

¢ pulsed DC sputtering with an electric power of
30 1.5 kW and a pulse frequency of 90 kHz, with
the plasma on time during the pulses amounting

to 6 ms;

* Si target 24;
35
¢ time for applying the transition layer 12
300 ms, resulting in a thickness of the

transition layer 12 of 430 nm;



| ayer 12 using the process according to the invention 20 and then provided
with an antireflection | ayer system 16. For these tests, a transition |ayer
12 was in each case applied to an object A using the follow ng process
paranmeters: 25 incom ng gas flow rates:{25 sccmof argon, 15 sccm of
oxygen, 5 sccmof HVDSO, resulting in an HVDSO partial pressure of 1.5-

10-2 Pa; pul sed DC spuitertag pithean etretrsc poveieof 280 shdd kWeand a
pul se frequency of 90 kHz, V\At{lotQS‘Sm asma on tinme during the pul ses
24,

anmounting to 6 ns; FHFTEArGe I ine for applying the transition

| ayer 12 300 ns, resulting in a thickness of the transition |ayer 12 of
430 nm 12 di st.apce .between. th i target. 24 and the substrate 10 105
nm Then, idTe}rll??tall%;erﬂq—‘llrceafH eg it(%ﬁgF%ce:r lggstlen%eHG S\X/esrtéemSS gépgselrteed on the
obj ect ASanddepesitednce obhectoBeati tA @mnd dentiefarendsst ohfecto But

wi thout the fgansiti ondayercdR. INBsEeatbngs gwens, ¢ hep;dappged dipy @

defi ned way ‘gy mear?s of a sta%dlgrd;t ogl sugé:h tﬁ‘hat kgL110ur étrlggs of

wedge- shapedt§aBevEsoRUARYRE par-alThd ¢RQNINevahot kBenadagagest dice of 1

MM Ver e SCT ah Chirdt iindldd wh Pe H50ahdags . oFhe OBikaskaAdaNthd hesass ogiated
reference ogéect B were then subjected to a rapid aging test, in_ which
| oadi ng typi I oftEWBSyRAr ¥e8PCASPARFAUIEORIES JURIIECe PR 116 lddPs of
rapi d aging. ofier ahbithepurfaose, disthnce oFstl aanbere isheadbheat Snwy e
swi tched at tﬁéhgggLXnégEe&Mgl%b%%%g]A and the associated reference
object B were then subjected to a rapid aging test, in
which loading typical of two years of normal use was
simulated by 10 days of rapid aging. For this purpose,

15 in a test chamber, the objects were switched at

4-hourly intervals from

1. a temperature of 55°C and an atmospheric
humidity of 95% to
20
2. a temperature of 50°C without atmospheric
humidity but with irradiation with UVB light of

an intensity of 0.83 W/m?*/nm.

25 It was possible to determine removal of materials from
the coatings by a wvisual inspection by means of a
standardized adhesive tape test (ASTM D 3359: Standard
Test Methods for Measuring Adhesion by Tape Tests), in
which adhesive tapes were stuck over the damaged

30 regions and then pulled off. In these tests, it was
concluded that the objects A provided with a transition
layer 12 in accordance with the invention did not have
any additional damage or removal of layer elements. By
contrast, approximately 30% of the coatings of the

35 reference object B had become detached, and the
remaining coating revealed further crack formations.
This demonstrated the function and advantageous action
of the process according to the invention involving the

application of a transition layer 12.



1. .a tenperature of 55C and an atnospheric humdity of 95%to 20 2. a
tenperature of 50C wi thout atnospheric humdity but with irradiation with
UVB light of an intensity of 0.83 WnR2/nm 25 It was possible to determ ne
renoval of materials from the coati qu%3by_ a visual inspection by neans of a
standar di zed adhesive tape test (ASTM D 3359: Standard Test Methods for
Measuri ng Adhesi on by Tape Tests), in which adhesive tapes were stuck over
t he danaged 30 regions and then pulled off. In these tests, it was
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1. A process for applying in particular optical coatings to a front surface
(20) of a substrate (10) 5 located in a vacuum chanber (18) by neans of

i on-enhanced atom zation of a target (24) (sputtering), wherein to produce
a transition layer (12) on the front ?e whi ch serves in particular to
mat ch mechani cal properties of the substrate (10) to nechanical 10
properties oﬁakgxgrélgim%ayer systenms (16) to be applied to it, precursors
whose reaction products (14) in the state in which they are |ncorporated
inthe transition layer (12), alter the nmechanical properties of the

transition | ayer Al2)roak8si Nebedug %g)llyrﬂn% t he 1§>a\¢aeqtggméghar3%§trlc(3118) bef ore
and/or during the application of the tranS|t|on | ayer %12) vmth t he

concentr at i oh®BF1PHE ﬁroec%r§6f°§ WSS e (#H) a fapor SUpR&LELei n(khe vacuum
chanber (518) 1behbgdsetin N suckazuuinnefiahibet tHesdepasyti meank rescti on

products (14 20 and/ or ecursors W|t out .a _si nul eous s utterlng
operation is HbSPgﬁPFEF 8@&\78%88 nd ttﬁgtge@u II?A‘II II%‘II‘&[ "“reaction
products (l4yhamdior tpr pcmdsoesa arandepdisnt éday&tr Ie‘laEt on rtihtalﬂr;ont

I I I bl
cxclusively Lhaa, LASIAD. SB0LED |42 oaRPOSLL S, e, LALGEL (@naiiefer anly

25 at the fron e subStra The process as
clained in cpappertigfer @t t hde preeostovate usedtare pol ymeaghaabieal

hydr ocarfipns rogég%@eget 8k cwpgygdsororgsxﬁ@ls' Ié§§‘£‘er€9”p9}'@)d5’tc30 be
or ganof | uori ne conmpounds and/or m xtures thereof, preferab

hexanet hyl en8BP$EEx&Re I EHMBSOFULSO IPh & hosee 4 ol o) é?rrﬁéijicitr? cildm 1 or 2,

wherein theipr eche setasedihs iedarethgenseld SIlln@b&rp%r(alﬁMaSQm Inhearhose
parti al presgure i.n.the vacuur'rhé}anbe %8 S ran e from 1-10-'
Pa to 1-10-1-PANSHFLPBr dBMFT N0A5teh the’ med anita erties

of the transition layer (12), are 1ntroduced into the
15 vacuum chamber (18) before and/or during the
application of the transition 1layer (12), with the
concentration of the precursors, which are in a vapor
phase, in the wvacuum chamber (18) being set in such a
manner that the deposition of reaction products (14)
20 and/or precursors without a simultaneous sputtering
operation is substantially prevented, and that, during
sputtering, reaction products (14) and/or precursors
are deposited at least virtually exclusively in a
region, which lies opposite the target (24), preferably
25 at the front surfaces (20) of the substrate (10).

2. The process as claimed in claim 1, wherein the
precursors used are polymerizable hydrocarbons,
organometal compounds, organosilicon compounds,
30 organofluorine compounds and/or mixtures thereof,

preferably hexamethylenedisiloxane (HMDSO).

3. The process as claimed in claim 1 or 2, wherein
the precursor used is hexamethylenedisiloxane (HMDSO),

35 whose partial pressure in the wvacuum chamber (18) is
set to a range from 1-107° Pa to 1-107' Pa, preferably
1.5-107 Pa.



- 15 4. The process as clainmed in one of clains 1 to 3, wherein the
transition layer (12), in particular to produce an optical elenent, is
applied to an optically transparent substrate (10) nade of plastics or
glass. 5 5. The process as clainmed in of clains 1 to 4, wherein a
further layer or a further layer system(16), preferably an antireflection

llayer or antpreflegli onodea¥erasystgihmelS i8PPbAEA OO dNE;i fd ansthi on | ayer
(12) 10 by means of sputtering and/ or_ another coating process. 6. The
process as cVAfRRHi Fivhe toRnELALRE 112%e5, (Ither eilR SPREEEFRIRL gdses are

introduced iptedtbe ¥acphicehadiemdnkd) fHrappei sputbeann®ptlizal.1ylhe

i med_ i | aim 6, wh Ln th t d
Bnd i £ ogent LB CHRECPF GRUESC HEUEI Af PocmPRC ORb. BISCF A RRoT €beos 20 whel a1

the materdial of the target (24) is silicon. 9. An apparatus for carrying out

the process tor | yi in.p Lcul.ar, optical coatin |aired in
one of clai mgs 1 tgﬁg, %\%%I%Ce%gl n‘% uggélglﬁdevlancué %eOES (sfa%:lungsma%hgﬁbeélr’ (18)
with a precuvkereinl| at fu28hervilayewhoech aa furédietre rliaiyeed sysricant (14t)i,on of
precursors i selaBYymeans of 13 FAJIQloAPRaLaL USyr 10, FNe ARRarai s as
claimed in claim 9? erel n.a?]hé1L eS(_) Estoartlnce get we%% t rlet ront s&?%gce (20)
and the targé@ystrpyetemz2)is sapet We@nts0 the ahvensothen pagesradid) 105 mMm

10 by means of sputtering and/or another coating process.

6. The process as claimed in one of claims 1 to 5,
wherein sputtering gases are introduced into the vacuum
chamber (18) for the sputtering.

15
7. The process as claimed in claim 6, wherein the

sputtering gases used are oxygen and nitrogen.

8. The process as claimed in one of claims 1 to 7,

20 wherein the material of the target (24) is silicon.

9. An apparatus for carrying out the process for
applying an in particular optical coating as claimed in
one of <claims 1 to 8, which includes an evacuable
25 wvacuum chamber (18) with a precursor inlet (28), via
which a predetermined concentration of precursors is

set by means of a control apparatus.

10. The apparatus as claimed in claim 9, wherein the

30 distance between the front surface (20) and the target
surface (22) is between 50 mm and 150 mm, preferably
105 mm.



