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Summary of Facts and Subm ssi ons

2394.D

The appel |l ant (opponent) filed an appeal against the
deci sion of the Opposition Division rejecting the
opposi ti on agai nst European patent No. 0 716 160.

Qpposition had been filed against the patent as a whole
based on the grounds of opposition according to

Article 100(a) EPC (lack of novelty and of inventive
step) and Article 100(b) EPC (insufficiency of

di scl osure).

The Opposition Division held that the patent disclosed
the invention in a manner sufficiently clear and
conplete for it to be carried out by a person skilled
in the art and that the subject-matters of clains 1 and

19 invol ved an inventive step in view of docunents

D3: EP-A-0 328 257 and

D4: US-A-3 814 983.

Oral proceedings before the Board of Appeal were held
on 12 Cctober 2004.

The respondent although duly sumoned to the oral
proceedi ngs did not appear. The proceedi ngs were
continued wthout him (Rule 71(2) EPC)

(i) The appellant requested that the decision under
appeal be set aside and that the patent be
revoked.
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(ii) The respondent (patent proprietor) had requested
in witing that the appeal be dism ssed.

Caim1l reads as foll ows:

"A coating apparatus conprising: a vacuum chanber
carrier nmeans nounted within said chanber and adapted
for nmounting substrates thereon; coating neans
conprising at least a first device in the formof a
deposition device positioned adjacent the carrier neans
and adapted for depositing a selected naterial onto the
substrates and at | east one second device positioned
adj acent the carrier nmeans and adapted for providing a
pl asma of | ow energy ions for effecting a sel ected
chem cal reaction with the selected material; at |east
one of the carrier nmeans and the coating neans being
adapted for novenent relative to the other along a

sel ected path; the conbination of carrier neans
configuration, deposition device configuration and said
rel ati ve novenent al ong the selected path providing
substantially equal deposition rates for said substrate
surfaces; characterised in that the second device is a

m crowave i on source device".

Claim19 defines a correspondi ng process for formng
optical coatings on substrates using the device
according to claiml.

The argunents presented by the appellant in witing and
referred to during the oral proceedings can be
sunmari sed as foll ows:

(1) The invention according to the patent in suit can
only be considered as being sufficiently
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di scl osed as far as the apparatus according to

t he general definition given by claim1l is
concerned. Thus relying on common gener al

know edge it is within the nmeans of the person
skilled in the art to devise a coating apparatus
havi ng as a second device a conmercially-
avai | abl e m crowave ion source device, which, due
to inherent characteristics of such an ion source

can create a plasma of | ow energy.

Thi s however does not apply for the enbodi nent

i nconpl etely disclosed in the patent in suit
(page 17, lines 3 to 15; Figure 37), according to
whi ch the m crowave device is positioned in a
speci fic manner as a downstream m crowave source
and thus renote fromthe substrate. Concerning
this arrangenent of a m crowave ion source device
the patent in suit lacks the information required
with respect to the manner in which the m crowave
energy is coupled to the reactive gas and with
respect to the type of manifold to be used for
proper guiding of the contents of the plasma of

| ow energy to the deposited selected material,
which are to react with this materi al

Consi dering that the person skilled in the art
has to rely on common techni cal know edge in
order to be able to carry out the invention based
on the general definition given by claim1l, the
subj ect-matter of this claimneeds to be

consi dered as being obvious in view of the
coating apparatus according to the cl osest prior
art and the common techni cal know edge of the
person skilled in the art.
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The closest prior art is the apparatus accordi ng
to docunent D3. This apparatus conprises as a
second device a |inear magnetron ion source
conprising el ectrodes. The second device thus

acts in the manner of an ion gun.

Due to these electrodes this type of ion source
under goes wear while the apparatus is operated.
The resulting decrease of operating lifetinme of
t he second device |l eads to the objective
technical problemto be solved aimng at an
increase of the lifetinme of this device and
correspondi ngly the coating apparat us.

Attenpting to increase the lifetine for the
second device of the apparatus according to
docunent D3 it is the nost likely solution to
repl ace the source of the lifetine reduction,
namely the |inear nmagnetron ion source, by a

m crowave ion source. Use of such a device as
second device in an apparatus of the kind
concerned is well known in the common technical
know edge. Use of such a second device
furthernore has the advantage of the generated

pl asma bei ng of | ow energy. Application of such a
plasma to the material deposited beforehand does
not damage the crystal structure of the deposited
material, as it can be the case for the |inear
magnetron i on source used as second device

according to docunent D3.

Docunent D4 directly leads to the use of a

m crowave i on source device as second device in
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t he apparatus according to docunent D3, since
according to docunent D4 a microwave ion source
devi ce can be used as a second device of the kind
concerned and since according to this docunent
such a ion source device has the advantage of
increased lifetine due to the absence of

el ect r odes.

Consi deration of features other than the ones
conprised within claiml in the fornulation of

t he technical problemto be solved by the coating
apparatus according to claim1l and in connection
with the solution of this problemis, contrary to
t he opi nion expressed in the decision under

appeal and contrary to argunents of the
respondent, not justified.

The argunents presented by the respondent in witing

can be sunmari sed as fol |l ows:

(i)

(i)

The invention is disclosed in a sufficient manner
in the patent in suit, taking into account that,
as indicated in the description, a conmercially-
avai |l abl e m crowave i on source device can be
used. Furthernore a particular use of such a

m crowave ion source device as a downstream

m crowave ion source device is described in the

patent in suit wth reference to Figure 37.

Starting fromdocunent D3 as cl osest prior art

t he objective technical problemto be sol ved
cannot be seen as being limted to an increase of
the operating lifetinme of the second device of
the coating apparatus and of an increase of its
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ioni zation efficiency. A technical problem should
not be formulated such that it points to the
solution. In addition to the technical problem
bei ng one seeking to inprove the apparatus
according to docunent D3 with respect to
operation lifetinme and efficiency, the person
skilled in the art would have consi dered as
further part of the problemto be solved to

mai ntai n the advant ages of the apparatus
according to docunent D3, nanely high throughput
and deposition rate, high controllability of the
process and uniformty of the coating together
with the ability to apply coatings to spheri cal
and curved substrates.

Starting fromthe apparatus according to docunent
D3 the skilled person, in an attenpt to sol ve
this problem would not have nodified the
apparatus according to docunent D3 by
substituting for the second device the m crowave
devi ce according to docunent D4, since m crowave
devices in general are known to be able to
achieve only very limted uniformty. The
pressure range di sclosed in docunent D4 for the
reactive gas is about a factor of 1000 hi gher
than the pressure range according to docunent D3,
which | eads to the person skilled in the art
havi ng to expect severe problens in case it was
attenpted to use a second device according to
docunent D4 in the apparatus according to
docunent D3.

Bei ng aware of these di sadvantages associ at ed

with the use of m crowave i on source devices, the
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person skilled in the art would have consi dered
known specific uses of such devices only within

t he context of these uses.

(v) Concer ni ng docunent D4 the portion referring to
an increase of the lifetine with respect to
devi ces having el ectrodes does not relate to a
substitution for an ion source device of the kind
of the second device used in the apparatus
according to D3, but to the substitution for arc
| anps. Thus no indication is given for the
repl acenent of the second device according to
docunent D3.

Reasons for the Decision

2394.D

Subj ect-matter of claim1l

Claim1l is directed to a coating apparatus with coating
means conprising at least a first device in the form of
a deposition device for depositing a selected materi al
onto the substrates and at | east one second device
adapted for providing ions for effecting a sel ected
chem cal reaction with the deposited material.

The second device is a mcrowave i on source device

provi ding a plasma of | ow energy.

Concerning the structure of the second device and
correspondi ngly the coating apparatus the use of a
m crowave i on source device results in a |long operating

livetine, since the second device does not contain
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sputtering elenents (cf. patent in suit, page 17
lines 7, 8).

Concerning the function of the second device, the
treatnment of substrates with plasma of | ow energy,
which directly results fromthe use of a m crowave ion
source device, leads to the crystal structure of the
deposited sel ected material being | ess damaged by

i mpi nging ions (page 16, lines 53 to 55).

Sufficiency of disclosure

As indicated in section 1 above, claim1l is directed to
a coating apparatus with coating neans conprising at

| east a first device in the formof a deposition device
and at | east one second device in the formof a

m crowave i on source device adapted for providing a

pl asma of | ow energy.

Claim1l thus defines in rather general terns a coating
apparatus with its essential elenents for the
deposition of material and for effecting a chem cal
reaction with respect to the deposited material.

The second neans, being the one of inportance with
respect to the exam nation of whether or not the

Eur opean patent discloses the invention in a manner
sufficiently clear and conplete for it to be carried
out by a person skilled in the art, is defined with
respect to its structure, nanely as a m crowave ion
source device, and with respect to its function, nanely
as adapted for providing a plasma of |ow energy. As

i ndi cated by the appellant this function is inherent to
the use of a microwave ion source device and thus does
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not need to be further considered in context with the
exam nation of the sufficiency of the disclosure.

According to the specific enbodinent referred to in the
patent in suit (description, page 17, lines 2 to 15;
Figure 37) the second device can be a commercially-
avai l abl e m crowave i on source arranged in a specific
manner, namely as a downstream m crowave source. As
indicated this specific arrangenent requires a nmanifold
bei ng provided to extend the m crowave di scharge from
the renote | ocation of the m crowave ion source device
to the substrate.

Unli ke the disclosed enbodi nent, the coating apparatus
according to claim1 nmerely defines that the second
device is in the formof a m crowave ion source device,
irrespective of the manner in which this device may be
positioned with respect to the substrate.

The argunents by the appellant with respect to
insufficiency of disclosure with respect to the
specific enbodi nrent with a downstream nmi crowave ion
source device thus do not apply with respect to the
coating apparatus according to claim1.

Since it is evident that the m crowave ion source
device can be a commercial l y-avail abl e one as indicated
in the description, irrespective of the manner in which
it is applied, and since a specific mcrowave ion
source device can be sel ected, depending on the
specific requirements with respect to the plasm of | ow
energy ions to be generated by a second device, the

Eur opean patent discloses the invention according to
claim1 in a manner sufficiently clear and conplete for



- 10 - T 0584/ 02

it to be carried out by a person skilled in the art
(Article 100(b) EPC).

3. | nventive step

3.1 Cl osest prior art

It is undisputed that docunent D3 constitutes the

cl osest prior art. The coating apparatus according to
this docunent conprises a first device in the formof a
magnetron sputter device and a second device fornmed by
a simlar device in the formof a |inear magnetron ion
source operating in a reactive plasma node (page 3,
lines 34 to 44; page 6, lines 37 to 48). The plasm
generated by this second device is, due to the second
device being of the ion gun type (page 5, lines 45 to
49), of relatively high energy. It is known that such
devi ces have, due to wear resulting fromthe use of

el ectrodes, a reduced lifetime (cf. docunment D4,
colum 16, lines 10 to 22).

3.2 Pr obl em

The coating apparatus according to claim1l of the
patent in suit differs fromthe one according to
docunent D3 with respect to the structure and the
function of the second device, which according to
claim1l is a mcrowave ion source device providing a

pl asma of | ow energy.
Provi sion of a second device of this type has the

effect on the structure of the second device and thus
the entire coating apparatus that the lifetinme is

2394.D
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increased (cf. patent in suit, page 17, lines 7,8;
docunent D4, colum 16, lines 18 to 22).

Use of a microwave ion source device as a second device
automatically | eads to the additional, functional
effect, that the plasma generated is one of |ow energy
ions. This effect results in that the damage of the
crystal structure of the deposited material due to

i mpinging kinetic ions is | essened (patent in suit,
page 16, lines 53 to 55), since these ions do not have
the high kinetic energy of the ions generated by the

| i near magnetron ion source according to docunment D3.
Since this additional effect conmes automatically with
the use of a m crowave ion source device as second

devi ce the correspondi ng di stinguishing feature and the
effect obtained by it need not be further considered
with respect to the fornulation of the objective
technical problemto be solved by the subject-matter of

claim 1.

Based on the structural feature distinguishing the
coating apparatus according to claim1 fromthe one
according to docunment D3 and structural effect this
feature has, the objective technical problemunderlying
the patent in suit can be fornulated as aimng at an

i ncrease of the operating lifetinme of the second device
and correspondingly of the coating apparatus.

Contrary to the decision under appeal (reasons,

No. 5.3) and the opinion of the respondent, features
not conprised within claim1, and correspondi ngly
effects resulting fromsuch features, cannot be
considered in the fornul ation of the problem
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Al though in this respect the opinion of the respondent
can be followed that in addition to the technica
probl em seeking to i nprove the apparatus according to
docunent D3 with respect to an increase of the lifetine
of the second device, the person skilled in the art
woul d |'i kewi se have consi dered the advantages of the
apparatus according to docunent D3, namely high

t hroughput and deposition rate, high controllability of
t he process and uniformty of the coating together with
the ability to apply coatings to spherical and curved
substrate to be maintained, such considerations can,
due to the lack of corresponding features in claim1l of
the patent in suit, neither be considered in the
formul ati on of the objective technical problemto be
solved nor in the exam nation of the solution to this
problemw th respect to inventive step.

Furthernore the technical problem stated above is
formul ated based on one effect, nanely the structural
effect provided for by the features distinguishing the
coating apparatus according to claim1 fromthe one
according to docunent D3 and thus does, contrary to the
opi ni on expressed by the respondent, not conprise

el ements of the solution. Connecting the problem of
[ifetime to be increased directly to an el enent, nanely
t he second device of a coating apparatus, can in the
present case not be understood as pointing to the
solution. The source of reduced lifetinme is readily
identifiable as being the second device, the el ectrodes
of which are subject to wear (cf. docunent D4,

colum 16, lines 10 to 22), such that it is justified
to focus the technical problemaimng at this

di sadvantage to be avoi ded, and subsequently al so the
solution to this problem on the second device.
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As pointed out by the appellant it is, contrary to the
vi ew expressed in the decision under appeal (reasons,
No. 5.6.2), of no concern for the fornulation of the
problem that in document D3 the lifetinme of the coating
apparatus or of its second device is not referred to.
The techni cal problemindicated above is formnul at ed
based on the structural feature distinguishing the
subject-matter of claim1 fromthe coating apparatus
according to docunent D3. Due to the second device
according to docunment D3 conprising el ectrodes which
are subject to wear, it is a problem which becones
apparent during the operating lifetine of the known
coating apparatus and al so one which is known from
common techni cal know edge, since, contrary to the
deci si on under appeal (reasons, 5.6.1), it is clearly
stated in docunment D4 that, for a second device of the
ki nd concerned (colum 1, lines 40 to 44; colum 10,
lines 53 to 62), the presence of electrodes reduces the
operating lifetinme (colum 16, lines 10 to 18).

Al t hough document D4 nentions "arc |anps, such as high
pressure xenon arcs" as an exanple for devices with
"early failure (which) resides in the presence of

el ectrodes” it is clear that this disadvantage applies
i kewi se for any device referred to in this docunent
and thus also for those being of the type of second
devices as long as they conprise el ectrodes.

Sol uti on

The probl em stated above in section 3.2 is according to
the subject-matter of claim1l solved in that the second
device is a mcrowave ion source device. Providing a

second device of this type not only the structural
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effect, according to which the operating lifetime is

i ncreased, is achieved but automatically also the

addi tional functional effect, according to which damage
to the crystal structure of the deposited material is

| essened (cf. section 1 above).

Obvi ousness

Starting fromthe coating apparatus according to
docunent D3 in order to solve the problem nanely to
increase the operating lifetinme of the second device it
is according to the appellant the first choice for the
person skilled in the art to replace the second device
by one with increased operating life. The Board foll ows
this opinion, which also results directly from docunent
4.

Thi s docunment relates to devices having the function of
second devices as referred to in claiml (cf. colum 1,
lines 34 to 44; colum 10, lines 49 to 62), nentions
the probl em of reduced operating lifetine of
correspondi ng devices due to the presence of el ectrodes
(colum 16, lines 10 to 18) and proposes a solution for
this problem nanely the provision of a mcrowave ion
source device (claim1; colum 16, lines 18 to 22).

Starting fromthe coating apparatus according to
docunent D3 having a second device conprising
electrodes it is obvious for the person skilled in the
art, in an attenpt to increase the operating lifetine
of this second device, which is, as can be experienced
and as it is known from docunment D4, reduced due to the
presence of electrodes, to replace this second device
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by the m crowave ion source device proposed anong
others for this very reason by docunment D4.

According to the decision under appeal (reason 5.6.5)
and the respondent the person skilled in the art,
starting fromthe apparatus according to docunent D3,
in an attenpt to solve the problem of increasing the
operating lifetinme of the second device, would not have
nodi fied the apparatus according to docunent D3 by
substituting the mcrowave device for the second device
as proposed by docunent D4, since it is not derivable
fromthis docunent that m crowave devices are able to
provide a plasma of the required rate an uniformty
over large areas as required and since the pressure
range disclosed within docunment D4 for the reactive gas
is about a factor of 1000 higher than the pressure
range according to docunent D3, |eading to severe
problens to be expected due to this pressure

di fference. These argunments cannot be considered in the
exam nation of inventive step with respect to the

subj ect-matter of claim 1l since these considerations
apparently neither have been materialised as features
of this claimnor as part of the description or of the
drawi ng of the patent in suit.

For conpl et eness sake it should be indicated that
features relating to uniformty of the plasm and
pressure differences between areas occupied by first
devi ces and by second devices, which are not conprised
in claiml and not disclosed in the patent in suit, and
whi ch, due to the general definition of a coating
apparatus of claim11, have not been considered with
respect to the exam nation of sufficiency of the
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di scl osure, can |likew se not be considered in the

exam nation wth respect to inventive step.

Therefore, the coating apparatus according to claiml
of the patent in suit does not involve an inventive
step (Article 56 EPC).

Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The patent is revoked.

The Regi strar: The Chai r man:
G Nachti gal | A. Burkhart
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