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Summary of Facts and Subm ssi ons

0311.D

The European patent No. 0 282 839 was granted on the
basi s of the European patent application

No. 88 103 367.4, claimng the priority froma US
application No. 27584 of 18 March 1987.

The appellant filed an opposition agai nst the European
patent on the grounds nentioned in Article 100(a) and
100(b) EPC that it did not disclose a process for
obt ai ning a continuous snmooth filmaccording to the
invention in a manner sufficiently clear and conpl ete
for it to be carried out by a person skilled in the
art, and that it did not involve an inventive step
having regard inter alia to the prior art docunents

D1: Nat ure, vol. 235, 19 February 1987, pages 664
and 665, M Strongin et al., "Superconductivity
at high tenperatures in doped oxides";

D2: | EEE Transactions on Magnetics, vol. MAG 11,
No. 2, March 1975, pages 201 to 207
R H. Hammond, "El ectron beam evaporation
synt hesi s of Al5 superconducti ng conpounds:
Acconpl i shments and Prospects”

D3: Journal of Vacuum Sci ence and Technol ogy,
vol . 15, No. 2, March/April 1978, pages 382 to
385, R H Hammond, "Synthesis and physi cal
properties of superconducting conmpound fil ns
formed by the el ectron-beam codeposition of the
el emrents”; and

D8: Phys. Rev. Letters, vol. 58, No. 9,
2 March 1987, pages 908 to 910, M K Wi et al.
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"Superconductivity at 93 Kin a New M xed- Phase
Y- Ba- Cu- O Conpound System at Anbi ent Pressure”

The European patent was maintai ned i n anended form by
an interlocutory decision dated 4 May 1999 of the
opposi tion division.

Caim1l1l was the only independent claimof the set of 8
clainms of the patent as maintained in anmended form and
it had the follow ng text:

"1. A process of making a crystalline film exhibiting
superconductivity at tenperature is (sic) excess of 40
K, the filmbeing a single transition netal oxide phase
havi ng the general formula

Alrx N!er CU3 Q/

where Ais Y or a conbination of Y, La, Lu, Sc or Yb;
Mis Ba or a conbination of Ba, Sr or Ca;

X 1s between 0 and 0.5 and y is sufficient to satisfy
t he val ence demands of the material,

sai d process including the steps of:

enpl oyi ng an evaporation process to transport netal
atonms from separate netal sources to a substrate;

provi ding an oxygen anbient at said substrate while
said netal atons are arriving there at, said neta
atons and sai d oxygen reacting to forma transition
nmetal oxide filmon said substrate;

anneal ing the as-deposited oxide filmin an oxygen
envi ronment ;
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and slowy cooling said annealed filmto room
t enperature.’

The reasoni ng of the opposition division can be
sunmari zed as foll ows:

Taki ng docunent s
D9: Phys. Rev. B, vol. 35, No. 16, 1 June 1987,

pages 8821 to 8823, R B. Laibovitz et al.
"Thin superconducting oxide filns"; and

D17: Phys. Rev. Letters, vol. 58, No. 16,
20 April 1987, pages 1676 to 1679, R J. Cava et
al ., "Bulk superconductivity at 91 K in single-

phase oxygen-deficient perovskite Ba,YCu;Q.;",

whi ch were published after the priority date of the
patent in suit, as providing evidence of the common
general know edge in the art at the priority date of
the patent in suit, the skilled person had all the
paranmeters needed to carry out the nmethod to produce a
continuous and snooth crystalline filmas specified in
claiml (Art. 100(b) EPC).

None of the superconductor materials disclosed in
docunent D1 is a single transition netal oxide phase
havi ng the particular general formula as cl ai ned.

Al t hough the netallic conponents Y, Ba and Cu which
formthe typical 123 (i.e. Y,Ba,Cu; oxide) material were
known, the investigated material of a siml|ar conpounds
showed nmul ti pl e phases and the skilled person neither
knew any exact conposition nor was he unanbi guously
directed to try to manufacture a single phase material.
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Mor eover, the process of manufacturing did not follow
fromthe evaporation techni ques known in particul ar
from docunents D2 and D3 in a straightforward manner,
whereby in particular the requirenents for a correct
oxygen content of the ceram c and thus the necessary
oxygen anbi ent during deposition and anneal i ng were not
di scl osed. Furthernore, the effect of these process
steps together with the slow cooling, which is
described in the patent in sufficient detail, for
formng a single filmas in the clai mwas not
predi ct abl e.

Therefore, the subject-matter of claim 1 involved an
inventive step (Art. 56 EPC).

The opponent | odged an appeal against this decision on
28 May 1999 paying the appeal fee on the sane day. A
statenment setting out the grounds of the appeal was
filed on 25 August 1999.

In response to a conmmuni cati on annexed to sumons to
oral proceedings, the respondent filed on

18 Septenmber 2002 three sets of clains according to a
mai n request, first auxiliary request and second
auxiliary request, respectively.

In relation to claim1 as maintained in the decision
under appeal, in claiml of the main request, the
indices for the elenments A and Min the general fornula
of the single transition netal oxide phase of the
crystalline filmare expressed differently, i.e., in

Al+x N!Z+z CU3 Q/

Ais Y or a conbination of Y, La, Lu, Sc or Yb;
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Mis Ba or a conbination of Ba, Sr or Ca;

X and z are the sanme or different and are between 0 and
0.5 and 0 and -0.5 and y is sufficient to satisfy the
val ence demands of the materi al

Moreover, in the last step of cooling of the anneal ed
film the statenent "slowy cooling said annealed film
to roomtenperature” in claim1l as naintained by the
opposition division is replaced by "over several hours
slowy cooling said annealed filmto roomtenperature".

In claim1 of the first auxiliary request, Ais
restricted to Y (yttrium and Bis restricted to Ba
(barium, these being the only differences with respect
to the main request.

Claim 1l of the second auxiliary request reads as
fol | ows:

"1. A process of making a crystalline film exhibiting
superconductivity at tenperature in excess of 40 K, the
filmbeing a single transition netal oxide phase having
t he general formula

Y Ba, Cu; G

where y is sufficient to satisfy the val ence demands of
the material,

sai d process including the steps of:

enpl oyi ng an evaporation process to transport netal
atonms from separate netal sources to a substrate;

provi ding an oxygen anbient at said substrate while
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said netal atons are arriving there at, said neta
atons and sai d oxygen reacting to forma transition
nmetal oxide filmon said substrate;

anneal i ng the as-deposited oxide filmin an oxygen
envi ronment ;

and over several hours slowy cooling said anneal ed
filmto roomtenperature.”

Clainms 2 to 7 of the second auxiliary request are
dependent cl ai ns.

VII. Oral proceedi ngs took place on 3 Decenber 2002.

VIIl. The respondent requested that the decision under appeal
be set aside and that the patent be maintained on the
basis of the main, the first or second auxiliary
request, with the description to be adapted. He
submtted the followi ng argunments in respect of his
requests:

Crystalline, single phase thin filnms of the
superconductive materials nmentioned in claim1l of the
mai n request and of the first auxiliary request, which
are of the same conpounds as those described in their
bul k formin docunent

D10: EP- A-0 281 753
No. 88 101 321.3 cited as copendi ng application

Eur opean application

in the patent in suit and published after the
priority date of the patent in suit,

can be made by the clained process, and this is in
particular the case for the material Y Ba, Cu; Q.

0311.D Y A
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On the basis of the information provided in the patent
in suit, a person skilled in the art was in a position
to produce a single phase superconducting thin film
havi ng a conposition extending over the entire range of
el ements and their proportions as clainmed wthout undue
bur den.

In particular, for the thin filmmterial of Y Ba, Cu; Q
it is generally known that it forns a single

crystal line superconducting phase for which the content

i n oxygen can be adjusted easily by the skilled person
in a routine manner. Therefore, the invention of the
second auxiliary request is sufficiently disclosed

(Art. 100(b) EPC).

At the priority date of the patent in suit, a conpound
with the specific conposition Y Ba, Cu; Q was not known,
and there was thus no incentive for |ooking for a
process of fabricating thin filnms of such materials.
Docunents D2 and D3 were primarily directed at the co-
deposition of alloys, and were not concerned with

form ng oxides of such alloys. Therefore, it is only

wi th hindsight that the subject-matter of the claimcan
be consi dered obvious, so that it involves an inventive
step (Art. 56 EPC).

The appel | ant requested that the decision under appeal
be set aside and that the patent be revoked. His

argunments can be summari zed as foll ows:

It follows fromthe foll ow ng standard book

D21: the book " Materialw ssenschaften”, Spektrum
Akadem scher Verlag Hei del berg et al. 1996,
page 217
.
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t hat single phase crystalline material nust have a
definite conposition, and this is not the case for the
broad range of products defined in claim1 of the main
and first auxiliary request. Thus docunment D9, although
publ i shed after the priority date of the patent in
suit, provides evidence that the results of
measurenents on a filmwth the particular conposition
Yo.s7 Ba; s3 Cu; Q show the existence of a second phase It
is also generally known, e.g. fromdocunents D9 and
D17, that superconductors of this category nust have a
perovskite crystalline structure, and that is not
possible to vary the conposition as indicated in these
requests. Therefore the inventions of the nmain and the
first auxiliary request are not sufficiently disclosed.

The invention of the second auxiliary request is also

insufficiently disclosed in that, since the anmount of

oxygen in the conposition is not defined and since the
terms "several hours slowy cooling" are not clear, it
is only wth undue burden that the skilled person can

carry out the invention.

Once it was known from docunent D8 that the Y-Ba-Cu-O
conpound system presented superconductivity at
tenperatures as high as 93K, it was obvious to the
skilled person to | ook for the avail able rel evant
fabrication techni ques, such as the evaporation

t echni ques of docunents D2 and D3, which also teach the
production of oxides such as Al ,0,. This was
particularly the case since it was known frome. g.
docunent D1 that other materials having simlar
conpositions were superconductive. Therefore, the
process of the second auxiliary request |acks an

i nventive step.
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Reasons for the Decision

1

2.1

0311.D

The appeal is adm ssible.

Sufficiency (Art. 83 EPC) - Main and first auxiliary
request

The invention as defined in claim1l of the main request
is a process of making a crystalline film exhibiting
superconductivity at tenperature in excess of 40 K, the
filmbeing a single transition netal oxide phase having
t he general formula

Al+x N!Z+z CU3 Q/

where Ais Y or a conbination of Y, La, Lu, Sc or Yb;
Mis Ba or a conbination of Ba, Sr or Ca;

Xx and z are the sane or different and are between 0 and
0.5 and 0 and -0.5 and y is sufficient to satisfy the
val ence demands of the materi al

The cl ai med process includes the steps of:

enpl oyi ng an evaporation process to transport netal
atonms from separate netal sources to a substrate;

provi ding an oxygen anbient at said substrate while
said netal atons are arriving there at, said neta
atons and sai d oxygen reacting to forma transition
nmetal oxide filmon said substrate;

anneal i ng the as-deposited oxide filmin an oxygen
envi ronment ;
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and slowy cooling said annealed filmto room
t enper at ure.

Contrary to the invention as defined in claim1l of the
mai n request, wherein Ais Y or a conbination of Y, La,
Lu, Sc or Yb and Mis Ba or a conbination of Ba, Sr or
Ca, the process as defined in claiml of the first
auxiliary request is restricted to the maki ng of
crystalline filmw th the sanme nentioned properties but
W th conpositions restricted to A =Y and M= Ba.

In the statenment setting out the grounds of appeal,
i.e., inthe letter dated 24 August 1999, the appell ant
contended that the patent in suit does not disclose
sufficiently the invention for making thin filns with
the | arge range of variation of the indices for the

el ements such as Y and Ba conplying also with the

cl ai med requi renment of single phase structure. There
can already be seen a contradiction in the definition
of the invention since it is generally known in the
art, for instance from docunent D21, that a single
phase of a crystalline material is determ ned by a
specific crystalline structure and a specific
stoichionetry, and this is evidently not the case for a
conpound with such a wi de range of conpositions.

Docunment D21 was published in 1996, i.e., 9 years after
the priority date of the patent in suit and reflects

t he general knowl edge of the skilled person concerning
t he science and engineering of materials, which in this
respect has not changed, since the priority date.

Moreover, in the statement of grounds, and al so during
the oral proceedings, it was contended that the
enbodi ment in the patent as maintai ned (see colum 7,
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line 49 to colum 8, line 3), concerning a Y-Ba-Cu-O
filmw th the conposition Y,gs Ba;s3 Cu; Q, thus falling
within the range defined in claim1 and derivable as
bei ng a product of the clained process, is not a single
phase materi al

In this respect, reference was first made to docunent
D17 (see the abstract; page 1676, |eft-hand col umm,
second paragraph, lines 1 to 10), which concerns bul k
superconductivity at 91K in single phase oxygen-
deficient perovskite Y Ba, Cu; Q, i.e., a material
according to the general formula and which states that
in the Y-Ba-Cu-O systemthe superconducting crystalline
phase is the 1-2-3 phase (Y, Ba, Cu; Q). This docunent,
whi ch was published nore than one nonth after the
priority date of the patent in suit, provides thus

evi dence of a single phase superconducting nmateri al
only for the 1-2-3 phase.

Ref erence was al so made to docunent D9, which reports
on thin superconducting oxide filnms nade by an
evaporation nethod, and in particular on Y-Ba-Cu-O
films with different conpositions. According to
docunent D9 (see page 8822, the paragraph bridging both
colums and Figure 1(b); see also 8823, right-hand
colum, second paragraph), for a conposition of the
filmw th the same conposition, i.e., Y,g Ba;s; Cu; Q,
it is stated that the results indicate the existence of
a second phase. The further materials nmentioned in the
docunent (see Fig. 1(a)), e.g. Yo Ba; s CQu; Q , i.e. z
= - 0.65, are not conprised in the range defined in
claiml1. Incidentally, it is to be noted that this
further conposition has been disclained in the patent
as maintained (see colum 7, lines 47 to 55). In
docunent D9 , it is concluded with respect to the grown
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thin films that, as the filmfabrication devel ops and
uniformfilnms of the correct conposition and single
phase are devel oped, the supraconductive properties and
applications of such films should be increased.

However, although the docunent does not provide all the
details of the preparation process, e.g. the slow
cooling, it is a docunent of the respondent which was
publ i shed nore than two nonths after the priority date
and which was received by the publisher exactly on the
priority date.

Mor eover, concerning the crystallographic structure of
t he single phase crystalline material produced by the
di sputed process, it is also known, for instance from
docunent D17 (see the abstract; page 1677, the

par agr aph bridgi ng both colums; page 1679, first

par agraph), that the crystalline single phase materials
of this type of materials exhibiting superconductivity
at 91K and thus at tenperatures in excess of 40 K, the
superconductive crystalline structure is a perovskite
type structure. In this late docunent, it is assuned
that the single phase Cu perovskite structure has a
speci fic arrangenent of the planes of YO and BaO

According to docunent D10 (see colum 1, line 35 to
colum 2, line 17), which concerns the sane
conpositions as those of the patent in suit, it is
stated that said conpositions are single phase bul k

el ectrical superconductors above 77K which have a
perovskite-like structure. This docunent is the
copendi ng application nmentioned in the patent in suit
(see colum 1, lines 25 to 35), by the sane applicant,
has a priority date of 11 March 1987, that is, a few
days earlier than the patent in suit, and was published
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on 14 Septenber 1988.

In this respect, the appellant's argunent that the
perovskite structure did not allow w de variations of

t he conposition as those nmentioned in the claimis
convi nci ng since, as shown at |east in docunent D9, the
Yo.s7 Ba; s3 Cu; Q conposition contains a second phase in
the film

The question, whether with the information in the
patent in suit if was feasible to make thin films with
the clainmed nethod within the whol e range of the
conpositions of the materials defined in the claim was
rai sed already before the oral proceedings. During the
oral proceedings, the question has al so been rai sed,
nore particularly with respect to the indices x and z,
in particular in the Y-Ba-Cu-O system The respondent
stated that thin filnms of conpositions other than Y; Ba,
Cu; Q could be nmade, but did not provide any evidence
showi ng that a superconducting phase other than the 123
phase exi st ed.

Thus, it is not established, 15 years after the
priority date of the patent in suit, whether the

di sclosure in the patent in suit allows the invention
to be perfornmed in the whole range clainmed (cf. the
decisions T 409/91, QJ 1994, 653, item 3.5 of the
reasons and T 435/91, QJ 1995, 188, item 2.2.3 of the
reasons). On the contrary, the avail able evidence, in
formof the docunments cited here above, indicates that
for at |east one conposition in the clainmed range a

si ngl e phase superconducting sanple is not produced.

Therefore, in the Board's judgenent, the patent in suit
does not disclose the invention as clained in the main
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request in a manner sufficiently clear and conplete for
it to be carried out by a person skilled in the art
(Art. 100(b) and 83 EPC).

Si nce the above reasoni ng concerning the main request
has been nade by taking into consideration only
conpositions restricted to A=Y and M= Ba in the
general fornula of the single transition netal oxide
phase crystalline filmexhibiting superconductivity at
tenperature in excess of 40 K nade by the process of
the invention, it also applies to the first auxiliary
request .

Therefore, also the first auxiliary request is not
al l omwable (Art. 100(b) and 83 EPC)

Second auxiliary request

The Board is satisfied that the anmendnents contained in
the clains are adm ssible, and no objections in this
respect were raised by the appellant pursuant to

Art. 123(3) and 123(2) EPC. In this respect, it is to
be noted that objections of the appellant concerning

t he amendnents proposed by the respondent as a non-
appeal ing party, which would have put the appellant in
a worse situation than if he had not appeal ed
("reformatio in peius") were not directed agai nst the
second auxiliary request.

Clarity and sufficiency

The appel |l ant has objected that claim1l in dispute does
not specify the anmount of oxygen to be incorporated in
the Y Ba, Cu; Q thin single phase crystalline film

exhi biting superconductivity at tenperature in excess
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of 40 K, that noreover it does not indicate the
duration of the slow cooling of the annealed film
therefore, the claimlacks clarity and, since the
description does not provide supplementary information
in this respect, the patent does not sufficiently

di scl ose the invention.

As regards the amount of oxygen to be incorporated in
the conposition, it is indeed correct that the claim
does not specify the exact amount. The Board however
does not find that this introduces any anbiguity in the
definition of the subject-matter for which protection

i s sought.

Al so, the expression "over several hours slowy
cooling...to roomtenperature” is also clear in the
overall context of the clained subject-matter, in that
the cooling has to be slow lasting over two or nore
hours with a view to providing a single phase
superconducting film

Therefore, in the Board's judgenent, the clains are
clear in the sense of Article 84 EPC.

Mor eover, concerning the objection of insufficiency of
disclosure, it is to be noted that it has not been

di sputed that the material Y; Ba, Cu; Q can be prepared,
and there is no evidence that there would have been an
undue burden for the skilled person to prepare themin
the thin filmformdefined in claim 1.

Therefore, in the Board's judgenent, the patent

di scl oses the invention in a manner sufficiently clear
and conplete for it to be carried out by a person
skilled in the art (Art. 100(b) and 83 EPC)
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Novel ty and inventive step

The novelty of claim1l has not been disputed (Art. 54
EPC) .

The closest prior art in the sense of Art. 54(2) EPC is
docunent D8 (see the abstract) concerning
superconductivity between 80 and 93K in a new m xed-
phase Y-Ba-Cu-O conpound system However, in the
docunent, neither the specific conposition Y Ba, Cu; Q
nor the thin single phase crystalline filmstructure
exhi biting superconductivity at tenperature in excess
of 40K i s suggest ed.

The appel | ant has argued that, starting from docunent
D8, the person skilled in the art knowi ng that for many
applications it is necessary to prepare such

super conducti ve conpounds in formof thin filns, would
refer to already well established deposition techniques
usi ng evaporation from separate netal sources, e.g.
docunents D2 and D3, thereby arriving at the conpound
having the required properties, i.e., the conpound with
t he conposition nmentioned in the claim This is in
particul ar the case since in docunment D2 (see the

par agr aph bridgi ng pages 203 and 204) al um num oxide is
deposi t ed.

However, as convincingly argued by the respondent, at
the priority date of the patent in suit, a conpound
with the specific conposition Y Ba, Cu; Q was not known,
so that there was no incentive for |ooking for a
process of fabricating thin filnms of such materials.

Mor eover, docunents D2 and D3 were primarily directed
at the co-deposition of alloys, and were not concerned
with form ng oxides of such all oys.
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The further prior art docunents either concern
superconductors with other different conpositions,
materials in forns other than thin-filns or nade by
di fferent processes.

Therefore, in the Board's judgenent, to the person
skilled in the art, having regard to the state of the
art, the subject-matter of claim1 was not obvious, so
that it involves an inventive step in the sense of
Article 56 EPC.

3.4 Consequently, claiml1l is patentable in the sense of
Article 52(1) EPC and the patent can be maintai ned on

this basis, with the description to be adapted
(Art. 102(3) EPC).

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 maintain the patent on the basis of clains 1
to 7 of appellant's auxiliary request 2 filed with
| etter dated 18 Septenber 2002, with the description to
be adapt ed.

The Regi strar The Chai r man

0311.D Y A
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P. Muartorana R K. Shukl a
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