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Summary of Facts and Subm ssi ons

0062. D

The appel l ant (patent proprietor) filed an appeal
agai nst the decision of the Qpposition Division
revoki ng the European patent No. 0 842 306.

Qpposition had been filed by the opponent | against the
patent as a whol e based on the grounds of opposition of
Article 100(a), (b) and (c) EPC. Opponent |1 w thdrew
its opposition.

The Opposition Division held that the patent had to be
revoked since the subject-matter of claim1l | acks

inventive step in view of the docunents

E5: Bernard C. Stupp, 1981 "Synergistic Effects of
Metal s co-sputtered with MSy"

E7: EP-A-0 534 905

E8: Adibi et al., "Design and characterization of a
conpact two-target ultrahi gh vacuum nmagnetron
sputter deposition system Application to the
grow h of epitaxial Tii.xAlI«N alloys and Ti N Ti ;.
xAl yN super |l attices”, Journal of Vacuum Science &
Technol ogy, Jan/ Feb 1993, pages 136 to 142.

Oral proceedings before the Board of Appeal were held
on 21 Decenber 2004.

(1) The appel l ant (patent proprietor) requested
that the decision under appeal be set aside
and that the patent be nmaintained in anmended
formwith amended clains 1 to 15 and an
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anmended description (pages 3 to 9) as filed
during the oral proceedings of 21 Decenber
2004, and draw ngs (sheets 17 to 20) as

gr ant ed.

(1i) The respondent (opponent) requested that the
appeal be di sm ssed.

Amended claim1 (in the following: claim1l) reads as
fol | ows:

"A nethod for inproving the sputter depositing of a
coating onto a substrate, such as MbS2 coati ngs,
conprising operating a sputter ion plating systemin
cl eaning operation prior to a coating operation, the
sputter ion plating systemhaving a first magnetron
with a target of MbS2 or W52 to be coated onto the
substrate and a second, magnetron with a cl eaning
target of reactive netal selected fromtitanium
vanadi um chrom um zirconi um niobium nolybdenum
tantal um hafniumor tungsten, and in which, in the

cl eaning operation the second target is energized to
produce a flux of reactive cleaning netal which reacts
with inmpurities in the sputter chanmber so as to renove
t hem from havi ng an active presence during the ion
bonmbar dnent cl eaning of the substrate and in the
coating operation, and in the coating operation the
first and second targets are selectively energi zed and
as the initial part of the coating operation a | ayer of
the reactive netal is deposited on the substrate

foll owed by the energisation of the first and second
targets to deposit material sinultaneously on the
substrate, a bias voltage is applied to the substrate
t hroughout the cl eaning and coating operations and the
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| evel of bias voltage applied during the cleaning
operation is reduced to a | ower bias voltage |evel
during the coating operation”.

Amended claim 11l (in the follow ng: claim1l) reads as
foll ows:

"An article coated using the nethod of any one of
clainms 1 to 10 characterised in that the coating has an
adhesive critical load Lc of 70 N or greater, a Vickers
har dness under Vickers M crohardness tests of 500 Hv or
nore, a coefficient of friction of 0.02 or |less, a wear
resistance to withstand a | oad of 80 N and a |inear
speed of 5000mi mi n under ball on disc test, using a
6mm steel ball, for a period of 3 hours".

The argunents of the appellant can be summari sed as
fol |l ows:

(1) The anmended clains as filed during the oral
proceedi ngs are based on the ones filed with
facsimle dated 15.12.04. Although these
cl ai mrs have been filed shortly before the
oral proceedings they should be adm tted
since with these clains it is attenpted to
nmeet obj ections raised in the Comunication
of the Board dated 06.09.04 as well as in
the response of the respondent dated 7.10.03.
This applies correspondingly with respect to
claims 1 to 15 filed during the oral
proceedi ngs, since with these clainms an
obj ection of the respondent according to
which claim1l filed with facsinm | e dated
15.12. 04 does not satisfy the requirenent of
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Article 123(3) EPCis now noot. Clains 1
to 15 filed during the oral proceedi ngs
shoul d be admtted also for the reason that
they are patentable at first sight and do
not lead to new issues having to be dealt
Wi t h.

The anmended cl ai ms furthernore distinguish

t he subject-matters concerned nore precisely
fromthe closest prior art given by docunent
E5. The anendnents thus narrow t he cl ai s,

wi t hout changi ng the subject-matter of these
clainms by giving it a new direction.
Correspondi ngly the argunents brought
forward with respect to the anmended cl ai ns
involving an inventive step are essentially
the ones given already with respect to the
claims on which the decision under appeal is
based.

Since the nethod according to docunent E5
concerns exclusively co-sputtering this
docunent cannot be considered as suggesting
t he met hod according to claim 1 conprising
in addition to the sinmultaneous deposition
of material fromthe first and second target
(co-sputtering) a previous cleaning
operation, in which the second target is
energi zed to produce a flux of reactive
cleaning netal, and an initial deposition of
a layer of reactive netal.
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(tv) Consideration of docunents E7 or E8 in
conmbi nation with docunent E5 |ikew se does
not lead to the nethod according to claiml.

(v) Claim1l is directed to an article coated
using the nethod of any one of clains 1 to
10. Consequently this article conprises a
| ayer of reactive material which is
deposited on the substrate prior to the
| ayer deposited sinultaneously by
energisation of the first and second targets.
The article is furthernore defined by
features relating to properties of its
coating, anong themthe hardness and
coefficient of friction. The coated article
according to claim11l is novel since none of
t he docunents E5, E7 or E8 discl oses al
features of this claim

(vi) daim1ll furthernore involves an inventive
step since none of the avail abl e docunents
suggests coating a substrate such that the
coating conprises a |layer of reactive
material, material deposited sinultaneously
by both targets and additionally such that
the coating has the values defined for the
properties of the coating, in particular its
har dness and coefficient of friction.

I V. The argunents of the respondent can be sunmari sed as
foll ows:

(1) The anmended clains as filed wth facsimle
dated 15.12.04 and nore so as filed during

0062. D
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t he oral proceedi ngs have been filed late
and should thus not be admtted. The tine
for an appropriate evaluation of these
clainms has been too short so that in the
case that these clains are considered as
adm ssible, the right to be heard will be

vi ol at ed.

Having regard to the nmethod of claiml it is
qguestionabl e which technical problemis

sol ved by the nethod steps defined in this
claim Concerning the cleaning step it
remai ns undefined to what extent cleaning
has to be perforned such that coatings of
consistently high quality with inproved
coating properties will be deposited.

The article according to claim11 | acks
novelty with respect to docunents E5, E7 or
E8 since the nethods referred to in this
claimdo not |lead to features distinguishing
t he product fromthe articles with coatings
known from these docunents and since the

mat eri al properties for the coating defined
in this claimare common to these known

coati ngs.

The only difference between the article
according to claim11l and the articles known
from docunments E5, E7 or E8 can be seen in
different parameters being used to define
properties of the coating. The article
according to claim 11 | acks novelty since
the values for the properties defined in
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claim 1l correspond essentially with the
val ues given with respect to these
properties for the articles according to
docunents E5, E7 or ES8.

(v) The article according to claim11l |ikew se
does not involve an inventive step since the
val ues given for the properties of the
coating are those which are desirable for
this kind of article and ones which can be
obt ai ned by appl yi ng known net hods of
coating with appropriate settings of the
par aneters governing the nethod and
i nfluencing the properties of the resulting
coati ng.

Reasons for the Decision

1. Amended clains filed during the appeal proceedi ngs

Amended clains 1 to 15 have been filed with facsimle
dated 15.12.04 and thus only six days prior to the oral
proceedi ngs of 21.12.04. After an objection of the
respondent with respect to claim1l not satisfying the
requi rement according to Article 123(3) EPC this claim
has been amended and anended clains 1 to 15, based on
claims 1 to 15 filed with facsimle, have been filed
during the oral proceedings.

These cl ai ns have not been objected to by the
respondent with respect to the requirenents of the EPC
ot her than novelty and inventive step. The Board
likewise is satisfied that these clains fulfil these

0062. D
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requirenments of the EPC, in particular those of
Articles 84, 123(2) and (3) EPC

According to the appellant these clains should,

al t hough having been filed at a late stage in the
appeal proceedi ngs, be considered as being adm ssi bl e.
The reasons being that claim1l of these clains has been
narrowed by introducing features which have already
been referred to in the argunents given within the
grounds of appeal, but which previously did not form
part of the subject-matter of claim 1. Consequently the
amendnents of the clains have been nmade to overcone
objections raised in this regard in the Comunication
pursuant to Article 11(1) RPBA and also referred to in
the response to the grounds of appeal with |letter dated
7.10.03 (cf. section 9.). Furthernore the anended
clainms are patentable at first sight in view of the
argunents given with the grounds of appeal and do not
rai se new i ssues to be dealt with

According to the respondent the late filing of the
amended cl ains six days prior to the oral proceedi ngs
and the further anmendnent in the oral proceedi ngs has
meant that there has not been sufficient tinme to

eval uate these clains appropriately. Adm ssion of these
claims would thus lead to the right to be heard being
vi ol at ed.

In view of the fact that anended clains 1 and 11 appear
to be patentable at first sight, the Board indicated in
the oral proceedings its intention to consider the
clainms as adm ssible. In reaching at this view the
Board took into account that claim1l has been anended
by narrow ng its subject-matter in a clear way, that



0062. D

-9 - T 0035/ 03

the features introduced concerning application of a

bi as voltage to the substrate have al ready been
considered as being inplicitly conprised within claim1l
in the decision under appeal, and that the argunents

al ready brought forward by the appellant required no
change in view of the amendnent of the clains. The
Board further took into account that the respondent in
its letter dated 7.10.03 responding to the grounds of
appeal correctly noted that argunents given by the
appel  ant concerned features not conprised within the
clainms (cf. page 2, section titled "Annerkung" and
sections 2., 9.). In the oral proceeding the respondent
was asked for the further tinme required to eval uate
these clains with respect to novelty and inventive step
and the requested period of 30 m nutes was accorded.
The respondent thus had the opportunity which it

consi dered necessary to evaluate the clains and in the
ensui ng discussion to present its coments

(Article 113(1) EPC).

Novelty of claim 1l is undisputed. As can be derived
fromthe follow ng reasoning with respect to inventive
step the method according to claim1 is novel in the
sense of Article 54 EPC since none of the prior art
docunents relied upon by the respondent discloses a
met hod conprising all steps as defined in claiml.

| nventive step

It is undisputed that docunent E5 constitutes the
cl osest prior art.

The Board shares this view since claim1l of the patent
insuit is directed to a nethod of inproving the
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sputter deposition of a coating onto a substrate, such
as MbS2 coatings; the problemto be solved by the
patent in suit concerns the consistency of the quality
of the coating and inprovenent of the coating
properties (cf. patent in suit, page 3, lines 35, 36),
and docunent E5 is |ikew se concerned with nmethods for
t he deposition of coatings and their properties (cf.
e.g. page 263, paragraph 2 - page 266, |ast paragraph).

Docunent E5 solely discloses co-sputtering of netals
fromone target with MdS2 froma further target (cf.
e.g. page 266, |ast paragraph); selective energisation
of one of the two targets is not referred to.

The net hod according to claim1l thus differs with
respect to the energisation of the first and second
target fromthe one according to docunent E5 in that

(a) 1in the cleaning operation the second target is
energi zed to produce a flux of reactive cleaning
metal which reacts with inpurities in the sputter
chanber so as to renove them from having an active
presence during the ion bonmbardnent cleaning of
t he substrate and in the coating operation,

(b) in the coating operation the first and second
targets are selectively energized and

(c) as the initial part of the coating operation a

| ayer of the reactive netal is deposited on the
substrate.

0062. D



3.2

0062. D

- 11 - T 0035/ 03

Concerni ng deposition of material on the substrate the
nmet hod according to claim1 and the one according to
docunent E5 have in common

(d) the energisation of the first and second targets
to deposit material sinultaneously on the
substrate.

The net hod according to claiml differs fromthe one
according to docunent E5 furthernore in that

(e) a bias voltage is applied to the substrate
t hroughout the cl eaning and coating operations and

(f) the level of bias voltage applied during the
cl eaning operation is reduced to a | ower bias
vol tage | evel during the coating operation.

Al t hough document E5 refers in a general manner to the
application of a bias to the substrate as a process
par anet er (page 258, paragraph 3 frombottom) this
paranmeter is not anong the ones considered in
connection with the sputtered coatings presented and
evaluated in this docunent (cf. page 259, Table I).

Based on features (a) - (c), (e) and (f) distinguishing
t he nethod according to claiml1l fromthe one discl osed
in docunent E5, the problemunderlying the patent in
suit can be considered as being the one stated in the
description (page 3, lines 35, 36), nanely depositing
coatings of consistently high quality and inproving the
coating properties.
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3.3 This problemis solved by the conbination of features
of claiml including features (a) to (f) referred to
above. According to the appellant claim1, and
correspondingly claim 11, lacks a definition concerning
the extent within which inpurities are renoved by the
cl eaning step according to feature (a). The Board
however is of the opinion that energising the second
target during the ion bonmbardnment cleaning of the
substrate and in the coating operation |leads to a
renoval of inpurities in the sputter chanmber which,
irrespective of the degree in which the inpurities are
renoved, contributes to the probl em being sol ved.

3.4 Obvi ousness

Docunent E8 di scloses a portable two-target nagnetron
sputter deposition system (page 136, paragraph 1) with
negati ve substrate bias and a shutter systemto all ow
deposition fromeither target, as well as from both
targets operating sinultaneously or sequentially

(page 137, paragraph 2). No indication is given with
respect to different |evels of bias according to
feature (f), to the cleaning operation according to
feature (a), within which the second target is

energi zed to produce a flux of reactive cleaning netal,
or to the deposition of a |layer of the reactive netal
on the substrate as the initial part of the coating
operation according to feature (c).

Thus starting fromthe nethod according to docunent E5
and considering the system according to docunent E8 in
an attenpt to solve the probl emunderlying the patent

in suit, no indication is given which would lead to a
nodi fi cation of the known nethod of co-sputtering such

0062. D
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that a bias according to features (e) and (f) is
provided. In addition no indication is given which
woul d | ead to the co-sputtering by energisation of both
targets according to feature (d), and the second target
bei ng energi zed according to features (a) and (c).

The net hod according to claim1l thus involves an
inventive step (Article 56 EPC), since none of the
avai | abl e docunents gives an indication leading to a
nmet hod conprising features (a) - (c), (e) and (f),
which results in coatings of consistently high quality
with inproved coating properties.

Claim1l is directed to an article coated using the
nmet hod of any one of clains 1 to 10, the coating being
further being identified by values for sone of its
properties, defining inter alia

(g) a Vickers hardness under Vickers M crohardness
tests of 500 Hv or nore and

(h) a coefficient of friction of 0.02 or |ess.

According to the respondent the article according to
claim 1l | acks novelty in view of any one of docunents
E5, E7 or E8. The respondent is of the opinion that the
definition of claim1l due to its reference to nethod
claims 1 to 10 in the formof a product-by-process
claimis inappropriate, since in its viewthe reference
to nethod features does not result in structural
features identifiable on the article claim1l is
directed to. The respondent is further of the opinion,

t hat the val ues of the Vickers hardness and of the
coefficient of friction defined by features (g) and (h)
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are, although not explicitly nmentioned, inplicitly
di scl osed in any of docunents E5, E7 and ES8.

In the view of the Board features (c) and (d) of
claiml result in structural features identifying the
coating of the article according to claim 11, since
according to these features the coating conprises an
initial layer of the reactive netal on the substrate,
this layer being followed by a |ayer fornmed by
deposition fromboth targets.

These features furthernore lead to the article
according to claim 11 being novel in view of documents
E5 and E8 since, as indicated above with respect to
claim11, none of these docunents discloses a nethod
step within which an initial |layer of the reactive
metal is deposited.

These features furthernore lead to the article
according to claim11 being novel in view of docunent
E7 since according to this docunent sinultaneous
deposition by energisation of the first and second
target according to feature (d) is not provided for.

Furthernore despite its allegations the respondent
failed to give evidence for the coatings according to
docunents E5, E7 or E8 having the Vickers hardness and
the coefficient of friction as defined by features (Q)
and (h).

The article according to claim1l is thus novel in the
sense of Article 54 EPC.
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| nventive step

Starting fromdocunent E5 as closest prior art also
with respect to the article according to claim11l, this
article is distinguished fromone according to this
docunent by the nethod step according to feature (b) of
claiml resulting in an initial |ayer of the reactive
mat eri al and by properties of its coating defined,

inter alia, by features (g) and (h).

The problemto be solved in view of the article
obt ai ned according to docunent E5 can be seen in
providing an article with i nproved coating properties.

This problemis solved by the article according to
claim 11l which, by reference to the nethod of any one
of claims 1 to 10, is defined by the nethod steps
according to features (c) and (d) resulting in
correspondi ng structural features and furthernore by
val ues defined for properties of the coating, inter
alia by features (g) and (h).

Docunent E5 which, as indicated above with respect to
claim1l1, solely concerns nethods with co-sputtering
corresponding to feature (d), does not suggest an
article whose coating has a | ayer as produced by
sputtering with one of the targets according to feature
(c). This docunent furthernore does not suggest

provi sion of a coating having properties as defined by
features (g) and (h), nanely a high Vickers hardness
and at the sane tine a low friction coefficient. As

i ndi cated in docunment E5 "depending on the sputtering
paraneters, results can vary fromhard and gl assy non-
lubricating filmto soft and burnishabl e |ubricating
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films" (paragraph bridgi ng pages 258 and 259).
According to this statenent a high hardness on the one
side and a low friction coefficient on the other side
are properties of the coating which nutually excl ude
each other. Thus starting fromdocunent E5 it is not
obvious to arrive at an article with a coating having
si mul t aneously properties as defined by features (Q)
and (h).

Thi s correspondi ngly holds true considering docunents
E7 and E8 since, as indicated above with respect to
novelty of claim 11, none of these docunments suggests
an article having a coating with a structure resulting
from met hod steps according to features (c) and (d) of
claim1l. Furthernore the respondent has not provided
any evidence that the coatings known from docunents E7
and E8 have properties corresponding to features (Q)
and (h) or that - contrary to the statenent accordi ng
to docunent E5, according to which high hardness and
low friction coefficient are properties nutually

excl udi ng each other - these docunments suggest such
properties as sinultaneously being provided.

5.5 The article according to claim 1l thus involves an
inventive step (Article 56 EPC)

0062. D
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Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.
2. The case is remtted to the first instance with the
order to nmaintain the patent as anended in the

foll owi ng version

C ai ns: 1 to 15 received during the oral
proceedi ngs of 21 Decenber 2004

Descri ption: pages 3 to 9 received during the oral
proceedi ngs of 21 Decenber 2004

Dr awi ngs: Sheets 17 to 20 of the patent
speci fication.

The Regi strar: The Chai r man

G Nachtigall P. OReilly
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