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Summary of Facts and Subm ssi ons

This appeal lies fromthe decision of the opposition
di vision dated 7 May 1996 rejecting the opposition
agai nst European Patent No. 0 398 164 pursuant to
Article 102(2) EPC

Claim1l as granted reads as foll ows:

"1. A nethod of fabricating an oxi de superconducting
filmconprising:

a first deposition step of applying a | aser beam
(2) to a target (1) of an oxi de superconductive
mat eri al for depositing atons and/ or nol ecul es
scattered fromsaid target (1) on a first portion
(4) of a substrate (3) under atnobsphere containing
oxygen; and

a second deposition step of noving said
substrate (3) for depositing atons and/or
nol ecul es scattered fromsaid target (1) on a
second portion of said substrate (3), being
different fromsaid first portion (4) of said
substrate (3), under atnosphere containing oxygen
so that filmformation is perfornmed on said second
portion of said substrate (3), while said first
portion (4) of the substrate (3) previously
subjected to filmformation is oxygen-anneal ed to
enabl e i ncorporation of sufficient oxygen,

said first and second deposition steps being
alternately repeated.”

Claim2 as granted is dependent on claim1.
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An opposition was filed by the appellant (opponent) on
the grounds of |ack of inventive step (Article 100(a)
EPC) having regard to the prior art docunents:

Dl: Applied Physics Letters, No. 53, 17 October 1988,
pages 1557 - 1559;

D2: US-A-4 420 385;

D3: Applied Physics Letters, No. 54, 15 May 1989,
pages 2035 - 2037,

D4: JP-A-64-72 418 and correspondi ng abstracts;

D5: EP-A-0 167 383;

D6: Applied Physics Letters, vol. 51, 24 August 1987,
pages 619 - 621;

D7: JP-A-64-72 427 and correspondi ng abstracts; and

D8: JP-A-64-12 427 and correspondi ng abstracts.

In the decision under appeal, the opposition division
hel d that the technical problem addressed by the patent
in suit related to incorporation of sufficient oxygen
in an oxi de superconducting fil munder the condition of
arelatively fast formation of the film and not to the
probl em of depositing an oxi de superconductor filmon a
substrate having a |large area, as suggested by the
opponent. The opposition division found in particul ar
that none of the cited prior art disclosed the feature
of sequentially depositing the oxide superconductor
filmin different regions of the sanme substrate.
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The appellant filed the notice of appeal on 15 May
1996, paying the appeal fee the sanme day. The statenent
of the grounds of appeal was filed on 17 July 1996.

During the oral proceedings held on 25 July 2000, the
parties made the follow ng requests:

The appel | ant requested that the decision under appeal
be set aside and that the European patent No. 0 398 164
be revoked.

The respondent requested that the appeal be dism ssed
and that the patent be maintained as granted.

The appel | ant nmade essentially the foll ow ng argunents
in support of his requests:

(a) The objective technical problem addressed by the
patent in suit cannot be related to increasing the
deposition speed, since claim1l does not contain
any features that would solve such a problem On
the contrary, the requirement in claim1l that the
first and second deposition steps are alternately
repeated will rather slow down the overal
deposition process. Therefore, the objective
techni cal problemwas to provide a nethod for
depositing an oxi de superconductor on a substrate
having a | arge surface.

(b) Since |aser ablation can only be carried out on a
smal | area, this technique can be used for
depositing an oxi de superconductor on a substrate
having a | arge area only by sequentially
depositing the superconductor filmon smaller
subregi ons of the substrate. Such an approach is
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however obvious to the skilled person, since it is
known from everyday life: Thus, in painting a
surface having an area beyond what can be covered
with a single stroke of a brush, the surface has
to be coated with paint by sequentially painting
one subregion of the surface after the other. It
is also generally known fromthis practice that
the regions just painted would i medi ately start
drying while further subregions are being painted,
and al so that the painting process can be repeated
in order to obtain a thicker coat of the paint.

Docunent D1 al ready shows a mechani sm for
transporting substrates within the reactor
chanber, albeit only for changing substrates, and
t eaches that an oxygen atnosphere may be present
during the deposition stage. In the light of the
above-nentioned el enentary skills known from
painting a surface, the skilled person would not
see any major difference between a mechani smfor
novi ng two substrates or one for noving a single,
| arge substrate. Thus, it would be obvious for the
skilled person to nodify the already present
substrate transport mechanisminto one that
transports a single substrate in such a manner
that one region after the other of the single
substrate is noved to and fromthe region of the
reactor chanber where the deposition takes place.

Docunent D2 al so teaches the principle of
alternately repeating the steps of depositing a
filmand subjecting the just deposited filmto
oxidation until the desired thickness of the film
has been obtained. Also here it is imediately
apparent to the skilled person that |arger
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surfaces could as well be coated by repeating the
depositing and oxidation steps.

Moreover, it is disclosed in docunent D7 that a
thick filmof superconducting oxide can be forned
by alternately repeating the steps of deposition
and oxygen annealing of thin filns. Thus, in the
light of the teaching of docunents D2 and D7,
alternate repetition of the steps of deposition
and oxygen annealing of thin filns was an obvi ous
nodi fication of the process of docunment DI.

The respondent argued essentially as foll ows:

(a)

(b)

It is not the primary object of the present
invention to provide a nethod for coating | arge
surfaces, but rather to mnimze the overall tine
to forman oxide superconductor film Thus, al
argunents nmade by the opponent relating to | arge
area substrates are irrel evant.

None of the cited prior shows that the deposition
step and reaction or annealing steps are carried
out sinmultaneously on the sanme substrate. In
particul ar, docunents D2 and D7 only disclose a
repeat ed deposition of material on the entire
surface of one single substrate. It is not

di scl osed in docunent D2 that a partial surface of
a substrate may be coated with al um num while
anot her partial surface of the same substrate is
subj ected to oxygen anneal i ng. Moreover, the
process described in D2 is not suitable for high
speed filmformation, because no tinme is saved as
the different steps of the manufacturing nethod
are perforned in succession.
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(c) As to the teaching of docunent D1, the respondent
di sagrees that two separate substrates woul d be
considered by a skilled person to be equivalent to
two surface areas of a large single substrate. D1
only discloses that a plurality of substrates can
be successively brought into the active portion of
t he reactor chanber where each substrate is
treated only once. Thus, there is no indication in
Dl to treat the substrates repeatedly. On the
contrary, docunent Dl teaches that first all the
substrates are deposited with a film and
subsequently the substrates are cool ed down
si mul t aneously by flowi ng oxygen into the chanber.

Reasons for the Deci sion

1

2.2

2216.D

The appeal neets the requirenents of Articles 106 to
108 and Rule 64 EPC, and is therefore adm ssible.

Novel ty

In the appeal proceedings, only docunents D1, D2, D3,
and D7 were cited by the parti es.

Docunent D1 di scl oses grow h of YBa,Cu;O,., filnms on a
substrate using a | aser beamto evaporate atons froma
target made of YBa,Cu;O,., (cf. Figure 1; abstract). This
technique is also known in the art as "l aser abl ation”
It is observed that the presence of oxygen gas with a
partial pressure between 0.3 and 0.6 nbar during the
deposition is necessary for obtaining growth of
crystalline films. It is furthernore showm in Figure 1
t hat several substrates can be nounted on substrate

hol ders in the deposition chanber allow ng several
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substrates to be deposited in sequence, w thout opening
t he deposition chanber. After the deposition is

concl uded, pure oxygen is introduced into the
deposition chanber and the substrates are cool ed down.

The method of claim1l differs fromthat of docunent D1
firstly in that the deposition step and the annealing
step are carried out sinultaneously at different
portions of the sane substrate, whereas in docunent DI,
the deposition is carried out on the entire
substrate(s) and is followed by the introduction of
pure oxygen in the process chanber to cool down the
substrate. Furthernore, the steps of depositing and
annealing the filmon different portions of the sane
substrate are repeated, whereas in docunent D1, the
deposition of the filmon the substrate is carried out
Wi thout interruption in a single step until the desired
final thickness of the oxide superconductor filmis
obt ai ned.

Docunent D2 di scl oses a process of depositing al um num
oxi de conprising the steps of sputter depositing a thin
filmof pure alum numon a substrate in the presence of
an inert gas, followed by the step of noving the
substrate to a reaction zone of the process chanber
where the alum numis oxygen anneal ed. These steps are
repeated to obtain the desired thickness of the

al um num oxi de film

The nethod of claim1 differs fromthat of document D2
in that an oxi de superconductor is deposited using

| aser abl ation on target made of the oxide

super conduct or, whereas the nethod of docunment D2 is
directed to deposition of alum num oxide using
sputtering on a target nade of pure al um num
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Furt hernore, although several substrates can be
processed at the sanme tinme in the apparatus of docunent
D2, the entire surface of each substrate is exposed to
t he sane deposition or annealing treatnent.

I n docunent D3, the role of oxygen atnosphere during
| aser abl ation deposition of YBaCuO is investigated,
where in particular the ejection velocities of the
abl ated species froma target made of YBaCuO as a
function of the oxygen pressure are observed. No
details are however given in docunent D3 as to the
actual deposition of the YBaCuO filmon a substrate.

Docunent D7 di scl oses deposition of YBaCuO filnms using
vapor deposition, i.e. a different technique fromthat
used in the patent in suit. The steps of depositing and
oxygen annealing are repeated until the desired

t hi ckness of the superconductor filmis obtained. It
appears however that the YBaCuO filmis al ways
deposited on the entire surface of the substrate at
each deposition step.

The subject matter of claiml is therefore newwthin
the neaning of Article 54 EPC

| nventive step

The Board agrees with the parties that docunent D1
represents the closest prior art, since it concerns
deposition of the same type of material (oxide

super conductor) using the sanme techni que of deposition
(laser ablation in the presence of an oxygen

at nosphere) as the nethod of claim1.

In view of the differences as described under point 2.3
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above with respect to the prior art nethod disclosed in
docunent D1, the objective technical problem addressed
by the present invention therefore relates to reducing
the overall tinme required for fabricating an oxide
superconductor filmusing |laser ablation, while at the
same time ensuring that sufficient oxygen is

i ncorporated in the oxide superconductor film This
problemis in particular rel evant when a high
deposition rate is chosen (cf. also colum 2, lines 11
to 14 of the patent in suit).

The appel |l ant argued that the technical problem as
stated in the patent in suit, i.e. to deposit an oxide
superconductor filmw th a high oxygen content at a
hi gh deposition rate, could not be taken as the

obj ective technical problem since features essenti al
for achieving a high deposition rate, such as |aser
frequency, tenperature and pressure are not specified
inclaiml of the patent in suit (see point VI(a)
above). The objective technical problem therefore,
nmust relate to the deposition using | aser ablation of
oxi de superconductor filnms on substrates having | arge
surf aces.

Contrary to the subm ssions of the appellant, the Board
agrees with the respondent that the patent in suit does
not address the problem of depositing an oxide
superconductor filmw th a high oxygen content at a
hi gh deposition rate, but rather the problemas stated
under point 3.2 above, i.e. to reduce the overall tine
for fabricating an oxi de superconductor filmwhile
ensuring that sufficient oxygen is incorporated in the
oxi de superconductor film Furthernore, the problem as
stated under point 3.2 above is solved by the nmethod of
claim1, since the nethod requires that the deposition
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step and annealing step are carried out simultaneously
at different portions of the substrate, thus making the
process nore efficient. These steps are repeated so
that for each step, a relatively thin oxide
superconductor filmis formed which requires a

rel atively short oxygen annealing tinme to incorporate
sufficient oxygen in the film

Mor eover, as discussed in the patent in suit, it was
known in the art that the [imting factor in attaining
a short overall tine for fabricating an oxide
superconductor filmwas not related to finding process
paranmeters for increasing the deposition rate, but
rather the difficulty in incorporating sufficient
oxygen in the fil mwhen a high deposition rate is
chosen, thus causing the need for a subsequent oxygen
anneal ing step which increases the overall fabrication
time (cf. colum 1, line 54 to colum 2, line 7).
Therefore, contrary to the subm ssions of the
appel l ant, the deposition paraneters for the |aser

abl ation are not considered to be essential for solving
t he probl em addressed by the patent in suit.

The apparatus shown in Figure D1 has a nechani sm for
novi ng the substrates to and fromthe region of the
reacti on chanmber where the deposition takes place. The
deposition in the apparatus of docunment D1 is however
al ways carried out on the entire surface of each
substrate positioned in the deposition region of the
reaction chanmber, in contrast to the clai ned nethod,
where only a limted portion of a substrate is

subj ected to deposition. Also, it appears that the

net hods of the other cited docunents D2, D3, and D7 al
concern processes where the oxide superconductor film
is deposited on the entire substrate surface in one
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step followed by another treatnent of the whole
substrate, such as oxygen annealing or cooling.

Therefore, the Board finds that there was no hint or
suggestion in the prior art to nodify the process of
docunent D1 in such a manner so as to deposit
sequentially an oxi de superconductor filmon different
portions of the sane substrate, and to anneal in oxygen
the deposited filmon a portion of the substrate while
t he oxi de superconductor filmis being deposited on a
different portion of the substrate.

The appel l ant argued that a skilled person faced with
the task of using the nmethod described in docunent D1
for depositing substrate with | arge surfaces would
arrive at the clained nethod in an obvi ous manner using
a conbi nation of the teaching of docunents D2 or D7 and
his know edge fromactivities such as painting |arge
surfaces (cf. point VI(b) above): It is generally known
that a painter faced with the task of painting a |arge
surface woul d sequentially paint portions of the
surface while, at the sanme tine, the paint on the

al ready painted portions dries. It is also commonly
known to be advantageous to repeat the painting of the
surface several tines instead of using a single, thick
| ayer of paint. The skilled person equipped with this
general know edge woul d thus be able to nodify the
process of docunment D1 in a routine manner to arrive at
the nethod of the patent in suit.

As stated under point 3.2 above, the objective

techni cal problemof the patent in suit does not relate
to the deposition of an oxide superconductor filmon

| arge substrate, but rather to reduce the overall tine
to formsuch an oxi de superconductor film while at the
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same time ensuring that sufficient oxygen is
incorporated in the film

The Board agrees with the appellant that the person
skilled in the field of oxide superconductor filnms is
likely to be aware of the basic technique involved in
pai nting | arge surfaces. However, the technical

consi derations underlying the formati on of an oxide
superconductor filmusing |laser ablation are conpletely
different fromthose involved in painting a | arge
surface in view of the different technical problens.
Thus, for exanple, a paint is usually deposited on a
surface in the formof a suspension, where the paint
afterwards has to dry. An oxide superconductor film
deposited using | aser ablation, on the other hand, does
not have to dry, but requires instead an oxygen-
enriching treatnment, such as exposure to an oxygen

at nosphere. In the Board' s view, therefore, the skilled
person woul d not consider the basic know edge about
painting |arge surfaces to be of any rel evance in the
formati on of an oxi de superconductor filmby |aser

abl ati on.

3.6 Therefore, in the Board's judgnent, the subject matter
of claim1l involves an inventive step within the
meani ng of Article 56 EPC and therefore neets the
requi renents of Article 52(1) EPC for being patentable.

Or der

For these reasons it is decided that:

The appeal is dism ssed.

2216.D
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The Regi strar: The Chai r man:

D. Spigarelli R K Shukl a
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