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Summary of Facts and Subm ssi ons

1469. D

The appeal was fromthe decision of the opposition

di vi si on revoki ng European patent No. 0 431 160 upon
opposition filed against the patent on the grounds of
Article 100(a), 100(b) and 100(c) EPC.

The European patent clained a priority date of 16 March
1988 from Japanese application docunent JP 60308/ 88.

The decision was based on clains 1 to 21 of the main
request and the first auxiliary request as filed with
the letter dated 12 May 1997 and during the oral
proceedi ngs of 28 August 1997, respectively.

Claim1 of this main request had been anended rel ative
toclaim1l as granted. It read as foll ows:

"A nmet hod for manufacturing an oxi de superconduct or
thin film conprising the steps of:

preparing a substrate;

depositing a first thin filmon said substrate;
using a material containing constituent elenents of
sai d oxi de superconductor thin filmand supplied froma
first source; and

suppl ying atom c oxygen, ozone or excited oxygen
nol ecules to or near a thin filmdeposition site on
said substrate during the deposition of said first thin
film so that oxygen atons are taken into said first
thin filmto form said oxide superconductor thin film
fromsaid first thin film said atom c oxygen, ozone or
exci ted oxygen nol ecul es bei ng produced by causing an
el ectric discharge in an oxygen gas or oxygen-
containing mxed gas in a pipe or at the outlet of said
pi pe through which said gas is supplied froma second
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source different fromsaid first source, and the
guantity of atom c oxygen, ozone or excited oxygen

nol ecul es supplied being sufficient to form said oxide
superconductor thin film?"

Claim1l1l of the first auxiliary request differed from
claiml of the main request essentially in the
stipulation of the manner in which oxygen was

i ncorporated and the gas discharged. The |ast part of
this claimread as foll ows:

"... supplying atom c oxygen, ozone or excited oxygen
nol ecules to or near a thin filmdeposition site on
said substrate during the deposition of said first thin
film so that oxygen atons are incorporated into the
crystal structure of said first thin filmto formsaid
oxi de superconductor thin filmfromsaid first thin
film said atom c oxygen, ozone or excited oxygen

nol ecul es bei ng produced by causing an electric

di scharge in an oxygen gas or oxygen-contai ning m xed
gas in a pipe or at the outlet of said pipe through

whi ch said gas is supplied froma second source
different fromsaid first source, the atom c oxygen
ozone or excited oxygen nol ecul es being caused to flow
as a jet fromthe pipe outlet to the region of the
first thin film and the quantity of atom c oxygen,
ozone or excited oxygen nol ecul es supplied being
sufficient to formsaid oxi de superconductor thin film
t he met hod not including the introduction either (a) of
oxygen ions as such or (b) an oxygen plasma to the
first thin film™

I V. The opposition division accepted that a skilled person

had sufficient know edge to produce atom c oxygen,
ozone and excited oxygen. The opposition division held

1469. D Y A
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t hat there was, however, no teaching in the patent in
suit on how to neasure, calculate or otherw se deduce
what is a "sufficient quantity"” of these oxygen species
as stipulated in claim1l of both requests. The

opposi tion division therefore concluded that the patent
insuit did not fulfill the requirenments of

Article 100(b) EPC.

Ref erence was made to the follow ng docunents in the
deci si on under appeal:

D10: EP-A-0 285 132

D12: Jap. J. Applied Physics 33, part 1, No. 78 (July
1994) pp. 4308-4311.

D13: J. Phys. D:. Applied Physics 20 (1987), pp. 1421-
1437.

I n appeal, the appellant submtted six sets of clains
with the letter dated 1 April 2000. The clainms of the
main and first auxiliary request were the sanme as those
on whi ch the inpugned decision was based. The remaini ng
sets of clainms were to formthe basis for auxiliary
requests 2 to 5.

Claim 1 of the second auxiliary request corresponded to
claiml of the main request, with the difference that

it no longer stipulated the gas discharge at the outlet
of the pipe. The last part of claim1l of this request
read:
" sai d atom c oxygen, ozone or excited oxygen

nol ecul es bei ng produced by causing an electric

di scharge in an oxygen gas or oxygen-contai ning m xed
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gas in a pipe through which said gas is supplied froma
second source different fromsaid first source, and the
guantity of atom c oxygen, ozone or excited oxygen

nol ecul es supplied being sufficient to form said oxide
superconductor thin film"

Li kew se, claiml1 of the third auxiliary request
corresponded to claim1 of the first auxiliary request,
with the difference that the gas discharge at the

outl et of the pipe had been deleted fromthe claim The
| ast part of claim1 thus read:

" sai d atom c oxygen, ozone or excited oxygen

nol ecul es bei ng produced by causing an electric

di scharge in an oxygen gas or oxygen-contai ning m xed
gas in a pipe through which said gas is supplied froma
second source different fromsaid first source, the
atom ¢ oxygen, ozone or excited oxygen nol ecul es being
caused to flow as a jet fromthe pipe outlet to the
region of the first thin film and the quantity of
atom ¢ oxygen, ozone or excited oxygen nol ecul es
supplied being sufficient to formsaid oxide
superconductor thin film the method not including the
i ntroduction either (a) of oxygen ions as such or (b)
an oxygen plasma to the first thin film"

Claim1 of the fourth auxiliary request corresponded to
claiml of the main request, with the difference that
it further specified the nethod of discharge. To the
wording of claim1l of the main request was added:

"wherein the discharge is an RF di scharge, high
frequency discharge or a silent discharge".

Claim1 of the fifth auxiliary request corresponded to
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claiml1l of the second auxiliary request, with the sane
additional limtation regarding the nethod of discharge
as for the fourth auxiliary request.

During the oral proceedi ngs which took place on 3 May
2000, the appellant submtted a set consisting of

25 clainms as the basis for a new main request. The six
previ ous requests filed on 1 April 2000 were
correspondi ngly redefined as auxiliary requests 1 to 6.

Claim1 of this final nmain request read:

"A nmet hod for manufacturing an oxi de superconduct or
thin film conprising the steps of:

preparing a substrate;

depositing an oxi de superconductor thin filmon
sai d substrate; and

suppl yi ng atom ¢ oxygen, ozone or excited oxygen
nol ecules to or near a thin filmdeposition site on
sai d substrate during the deposition of said thin film
said atom c oxygen, ozone or excited oxygen nol ecul es
bei ng produced by neans of generating a discharge in an
oxygen gas or oxygen-containing m xed gas in a pipe
t hrough which the gas is supplied.”

The foll ow ng docunents were introduced by the parties
for the first time into the appeal proceedings:

D15: MBE Met hod using oxygen radical source (with an
English translation), August 1992.

D16: Appl. Phys. Lett. 53 (18), p. 1762.

D17: J. Electronic Materials, vol. 16, No. 5, 1987,
pp. 373 to 378.
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I X. The appellant's argunents with respect to inventive
step of the subject-matter according to claim1 of the
mai n request could be summari sed as foll ows:

- The cl ai ned process was essentially distinguished
fromthe process of D16 in that the gas discharge
t ook place in the oxygen supply pipe.

- The cl ai ned process had the advantage of confining
the highly reactive discharge gas, thereby
reduci ng its contam nation.

- D17 was directed to a process involving:

(1) t he oxidation of a forned wafer, and

(ii) the production of SIO filnms by this
oxi dati on.

- In contrast to the process of claim1, D17 thus
di d not concern:

(1) the oxidation of a thin filmduring its
formation, and

(ii) the production of a superconductor due to
the oxidation of the thin film

- The skilled person |ooking for a solution to the
probl em of gas contam nation in the technica
field of superconductor thin filnms would not have
consi dered applying the teaching of D17.

Concerning the wording "the quantity of atom c oxygen,
ozone or excited oxygen nol ecul es supplied being

1469. D Y A
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sufficient to formsaid oxide superconductor thin filnf
inclaiml of the auxiliary requests, the appell ant
submtted that this added feature could be derived from
the application as originally filed for the foll ow ng
reasons:

- The claimdid not preclude the presence of oxygen
ions in the discharge gas.

- The concentration of oxygen ions was, however,
much | ower than that of neutral oxygen species.

- Proof that the ion concentration in the discharge
gas was insignificant could be found in docunents
D12, D13 and D15.

- This view was in agreenent with the finding in D16
t hat oxygen ions were detrinental to the process
of form ng superconductor thin filns.

- The skilled person therefore knew that the
formati on of the superconductor thin filmwas due
to neutral oxygen species being supplied in
sufficient quantities for the required oxidation.

X. The respondent put forward the argunent that D17
essentially disclosed a process and apparatus for
oxi dising a substrate with oxygen-containing di scharge
gas. Furthernore, it explicitly addressed the problem
of contam nation in connection with the nethod of gas
di scharge. This teaching was therefore valid,
irrespective of the object to be oxidised with the
di schar ge gas.

The respondent refuted the appellant’'s argunent that

1469. D Y A
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the ion concentration in the discharge gas was in
principle insignificant and that the oxidation of the
thin filmwas necessarily attributed to the neutral
oxygen species in the discharge gas.

At the end of the oral proceedings, the appellant
(patentee) requested that the decision under appeal be
set aside and that the patent be naintained on the
basis of the main request submtted during the oral
proceedings or, in the alternative, on the basis of any
of the requests filed with letter of 1 April 2000
redefined as auxiliary requests 1 to 6.

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

Reasons for the Decision

Mai n request

1469. D

State of the art

Claim1l of the main request is directed to a nethod
conpri sing

(i) depositing a oxide superconductor thin filmon a
substrate and

(ii) supplying atom c oxygen, ozone or excited oxygen
nol ecul es to or near a thin filmdeposition site
on said substrate.

The Board notes that claim 1l does not stipulate a
particul ar nmethod for depositing the thin film The
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cl aimed net hod thus enconpasses the follow ng el ements:

(i) depositing a thin filmusing a nmethod other than
| aser sputtering, and

(11) supplying excited nol ecul ar oxygen during
deposi tion.

These features are not disclosed in the priority
docunent. The Board therefore finds that the priority
docunent and present claim1l do not concern the sane

i nvention. Consequently, claim1 cannot enjoy the
priority date. The effective filing date for the
subject-matter of claim1l1 is thus the filing date of

t he European patent application of the patent in suit,
i.e. 15 March 1989. Consequently, docunent D16 bearing
t he publication date of 31 Cctober 1988 forns part of
the state of the art for the subject-matter of claim1.
This finding has not been disputed.

| nventive step

The Board considers that the closest prior art is
represented by D16. This docunent discloses a plasna-
assisted | aser deposition (PLD) process for making
YBa,Cu;0,., superconductor thin filnms by focusing the

| aser onto the target in the presence of an O

di scharge. The discharge is caused by a mddle ring
el ectrode positioned between the target and the
substrate. The presence of atom c oxygen in the

di scharge gas is clearly observed by its em ssion
line(s) (see page 1762, |eft-hand col unm, paragraph 2
to right-hand colum, paragraph 3).

According to the patent in suit, the problemto be
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solved by the invention is to provide a thin filmwhich
i s superconducting as-deposited, without its being
subj ected to heat treatnent after its formation
(colum 1, lines 36 to 53; colum 3, line 50 to

colum 4, line 1). This problemis, however, already
sol ved by the process of D16 (see page 1762, |eft-hand
colum, paragraph 1: "YBa,Cu;O., thin filmdeposited at
400°C ... did not require any post-annealing to be
super conducti ng"; and page 1762, right-hand col um,

par agraph 4: "The filnms obtai ned were all

super conducti ng as-deposited w thout post-annealing").

During the oral proceedings, the appellant advanced the
argunent that, when the gas is discharged in the manner
as disclosed for the process of D16, the reactive
oxygen species are also likely to affect parts of the
system ot her than the substrate, leading to a

contam nation of the discharge gas. This unwanted
contam nation, in turn, would adversely affect the
quality of the film being produced. The Board accepts

t he appellant's subm ssions in this respect and
considers that the problemto be solved by the clained
process with regard to D16 is to be seen in the
reduction of contam nation during the deposition
process.

According to the enbodinment of claim1, the patent in
suit proposes to solve the above probl em by produci ng
atom ¢ oxygen, ozone or excited oxygen nol ecul es by
nmeans of generating a discharge in an oxygen gas or
oxygen-contai ning m xed gas in a pipe through which the
gas is supplied.

The Board notes that the appellant has not submtted
any evi dence show ng that the contam nation is indeed
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avoi ded or reduced when the oxygen or oxygen-containing
gas is discharged in the gas supply pipe instead of it
bei ng di scharged outside the pipe as in D16. However,

t he respondent has not queried the effect of the

cl aimed process. The Board considers it plausible that,
by generating the gas discharge in the pipe, contact of
t he discharge gas with the el ectrode can be avoided. In
this case, contamnation is |likely to be reduced. The
Board therefore accepts that the probl em of

contam nation is solved by the process according to
claim1.

It remains to be deci ded whet her the proposed sol ution
to the contam nation problemis obvious in the |ight of
the avail able prior art.

The probl em of contam nation due to el ectrodes being
imMmersed in an oxygen plasma is addressed in docunent
D17 (page 373, right-hand colum, |ast sentence of
second full paragraph). D17 is directed to the
application of mcrowave oxygen di scharge in formng
thin filmoxides on silicon wafers. In particular, it

di scusses the difference between conventional m crowave
pl asma oxi dation and m crowave atom c oxygen afterglow
oxi dation, which is a renote plasma technique. The
study reports that, in the conventional system the
plasma is prone to contam nation. In contrast, |ess
damage to the growi ng oxi de can be expected when the
substrate wafer is | ocated beyond the plasma but within
reach of the activated afterglow gas (D17, page 374,

| eft-hand columm, first full paragraph).

In order to solve the problem of contam nation which
may arise in the process of D16, the skilled person
woul d consider the recent literature in the field of
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el ectronics materials relating to controll ed oxidation
by oxygen plasma. In such a routine search, he could
not fail to find DL7. He would realise that the
solution to the contam nation problemagiven in D17 is
applicable to the plasma oxidation process disclosed in
D16. In applying the teaching of D17, he would avoid
direct contact of discharge gas with the el ectrode as
in D16 and woul d instead resort to the renote plasma
techni que for causing the gas discharge. The renpte

pl asma technique as illustrated in Figure 2 of D17 (see
page 374: "Experinental Procedure") corresponds to the
nmet hod of di schargi ng the oxygen or oxygen-containing
gas in a pipe as in claima1.

The appel | ant has contended that, in the prior art
process according to D17, the object to be oxidised is
a formed silicon wafer. Therefore, the skilled person
woul d not turn to D17 for a solution to the present
probl em whi ch concerns gas contam nation during the
formati on of superconductor thin filmns.

The Board concedes that D17 is not directed to a
process for depositing superconductor thin filmns.
However, the Board holds that D17 is in a technical
field closely related to the present application in the
sense that both are related to the growh of an oxide
thin filmon a substrate. In both processes, excited
oxygen species are generated by an el ectrical discharge
of an oxygen-containing gas and supplied to the
substrate for oxidation

Mor eover, the problem of contam nation treated in D17
is entailed by the nethod of gas di scharge. The Board
hol ds that the contam nation problem and the sol ution
as discussed in D17 are not inherently different,
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whet her the product of the oxidation wth the discharge
gas be an oxi de superconductor forned fromreactant
gases as in the patent in suit or an oxide film
obt ai ned by oxidation of the surface of a wafer as in
D17.

For these reasons, the process according to claiml
does not involve an inventive step within the neaning
of Article 56 EPC. The main request is therefore not
al | owabl e.

Auxiliary requests 1 to 6

3.2

1469. D

Claim1l of each of the auxiliary requests 1 to 6 has
been anmended to include the functional feature of "the
guantity of atom c oxygen, ozone or excited oxygen

nol ecul es supplied being sufficient to form said oxide
superconductor thin filni.

As expl ai ned by the appellant, this anendnent has been
made in order to nore clearly distinguish the clained
process fromthe prior art. It is thus undisputed that
the feature in question is neant to nmake a technica
contribution to the subject-matter of the claim It is
al so not refuted by the appellant that the added
feature is not explicitly disclosed in the application
as originally filed.

In this case, the Board has to assess whether the

skill ed person can clearly and unanbi guously infer this
feature fromthe original description, taking into
account his common general know edge.

The application as originally filed is directed to the
form ng of superconductor thin filnms with excited
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oxygen being supplied to or near a thin filmdeposition
site. It is further specified that the excited oxygen
may be one or nore of atom c oxygen, ozone, excited
oxygen nol ecul e, oxygen nol ecul e i on and oxygen at om
ion (see the European patent application published in
accordance with Article 158(3) EPC, colum 4, lines 18
to 24 and colum 3, lines 50 to 53).

Met hods for obtaining these oxygen species are recited
in the application. In the preferred enbodi nents such
as illustrated in Figure 1, Figure 3 and Figure 5, the
nmet hods for exciting the oxygen or oxygen-contai ning
gas involve radio frequency (RF) gas discharge, silent
di scharge and m crowave di scharge respectively (see
also colum 5, line 15; colum 6, line 3 and colum 6,
line 27).

The Board therefore concurs with the appellant insofar
as the neutral species (atom c oxygen, ozone or excited
oxygen nol ecul es) are anong the excited oxygen species
recited in the application as originally filed. It is
al so accepted that various nethods of gas di scharge

di sclosed in the application are capable of producing

t hese species. Therefore, the stipulation in claiml
that these particul ar species are supplied to or near

t he deposition site has a basis in the application as
filed.

It is, however, undisputed that ions are also forned
during the electric discharge. In fact, oxygen ions are
expressly described in the original application as
bei ng anong the excited oxygen species forned during
the electric discharge and susceptible of producing the
superconductor thin film (see point 3.2). A difference
i n behaviour or effect between these oxygen species is
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not reported therein. On the contrary, the ions are
referred to in exactly the sane manner as the other,
neutral species.

Mor eover, the application does not reveal the relative
anount of neutral oxygen species with respect to the
anount of ions in the discharge gas. Details of the gas
di scharge are given only for the single exanple at
colum 12, lines 3 to 7 of the description, wthout,
however, indicating which excited oxygen species are
actual Iy forned.

The appel |l ant has asserted that the gas discharge

nmet hods nentioned in the application generate atom c
oxygen, ozone and excited oxygen nol ecul es in an anmount
several tinmes larger than that of oxygen ions. Further,
even if a small amount of ions is generated in the
supply pipe, the ions have reconbined with electrons to
produce radicals by the tinme they reach the substrate.
Thus, the quantity of ions inherently present in the
excited gas produced by the nmethods of the invention is
so small as to be insignificant. In support of this
assertion, the appellant has referred to results shown
in docunents D12, D13 and D15 (see G ounds of Appea
dated 19 March 1998, points 2, 4, 6 and 8; letter dated
10 June 1999, page 1, penultimte paragraph, page 2,

par agraphs 4 and 7 and page 3, paragraphs 2 to 4).

The Board notes that the docunents referred to by the
appel lant are reports on very specific studies, nanely
"Density nmeasurenent of O atons in helicon wave oxygen
di scharge"( D12), "Ozone synthesis from oxygen" (D13)
and "MBE net hod using radical source" (D15).
Furthernore, two of these docunents were even published
after the filing date of the application (D12,
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publ i shed July 1994 and D15, published 1992). These
citations clearly do not reflect the common general
know edge in the art available to the skilled person at
the filing date. Therefore, they cannot be used to
interpret the disclosure of the application.

The appel | ant has al so advanced the argunent that ions
are recogni sed as having a detrinental effect on the
growm h of these filnms. The person skilled in the art
woul d realise that atom c oxygen, ozone and excited
oxygen mol ecul es are entirely responsible for the film
quality. Further, the whole tenor of the application is
the form ng of superconductor thin filnms. The ori ginal
application therefore inplicitly discloses that atomc
oxygen, ozone and excited oxygen nol ecul es are supplied
in sufficient quantities, otherw se the superconductor
thin filnms could not be forned.

The appel | ant has nmade specific reference to docunent
D16 in support of his above assertion as to the
detrinmental effect of oxygen ions (see letter of

19 March 1998, point 5; letter of 10 June 1999, page 3,
paragraphs 5 and 6). The Board notes that this prior
art docunent discusses a particular nethod for grow ng
superconductor thin filnms, which cannot be consi dered
as part of the comon general know edge. Therefore, the
specific teaching of D16 cannot be used to interpret
the application as originally filed.

On the other hand, there are recent prior art docunents
di scl osing the use of oxygen ions in the preparation of
superconducting oxide filns, see e.g. D10, claim2. The
al l eged detrinental effect of ions, therefore, cannot
be considered as common general know edge. Thus, there
is no evidence on file that superconductor thin filns
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could not be formed without excited neutral oxygen
speci es.

In the context of the patent in suit, the added
functional feature of supplying atom c oxygen, ozone or
excited oxygen nolecules in sufficient quantity to form
sai d oxi de superconductor thin filminplies that the
formation of the ionic species is suppressed to the
extent that the quantity of the neutral species al one
is sufficient to formsaid oxide thin film

From t he above di scussion, the Board finds that the
skill ed person cannot clearly and unanbi guously deduce
fromthe original application that essentially the
excited neutral oxygen species and not oxygen ions are
responsi bl e for producing the superconducting film It
follows that a feature having this inplication is not
properly based on the application as originally filed.
Consequently, the incorporation of this functional
feature into the claimconstitutes added subject -
matter. Anmended clainms conprising this functional
feature therefore do not fulfill the requirenment of
Article 123(2) EPC

Auxiliary requests 1 to 6 are not allowabl e because
claim1l of each of these requests conprises said
unal | owabl e functional feature.
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Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

S. Hue G Wassenaar

1469.D



