BESCHWERDEKAMVERN  BOARDS OF APPEAL OF CHAMBRES DE RECOURS
DES EUROPAI SCHEN THE EUROPEAN PATENT DE L' OFFI CE EUROPEEN
PATENTAMTS OFFI CE DES BREVETS
I nternal distribution code:
(A) [ ] Publication in QJ
(B) [ ] To Chairnmen and Menbers
(O [X] To Chairnen

DECI SI1 ON

of 29 February 2000

Case Nunber: T 0471/96 - 3.4.3
Appl i cati on Nunber: 88303404. 3
Publ i cati on Nunber: 0287383
| PC. HO1L 39/ 24
Language of the proceedi ngs: EN

Title of invention:

Super conducting ceramc filmand a nethod of manufacturing the

sane

Pat ent ee:

SEM CONDUCTOR ENERGY LABCORATORY CO.,

LTD.

Opponent :

Si emens AG

Headwor d:

Rel evant | egal provisions:

EPC Art. 123(2), 83, 84, 54(3), 56
Keywor d:

"Amendnents by way of a generalisation (allowed) -
in the application as filed"
ion-inmplantation damage -

"Novelty - (yes) -

cl ear basis

interpreted in

the generally accepted sense of the expression”

"I nventive step (yes) -

no reasonabl e expectation of success

in transferring a neasure known in the art to "newy"
di scovered hi gh-Tc ceram c superconduct ors”

Deci si ons cited:

EPA Form 3030 10.93



Cat chwor d:

EPA Form 3030 10.93



9

Européisches
Patentamt

European
Patent Office

Beschwerdekammern Boards of Appeal

Case Nunber: T 0471/96 - 3.4.3
DECI SI1 ON
of the Technical Board of Appeal 3.4.3
of 29 February 2000
Appel | ant : Si emrens AG
( Opponent) Postfach 22 16 34

Repr esent ati ve:

Respondent :
(Proprietor of the patent)

Repr esent ati ve:

Deci si on under appeal:

Conposition of the Board:
Chai r man: R K. Shukl a
Member s:

P. H. Mihl ens

D-80506 Minchen  (DE)

SEM CONDUCTCOR ENERGY LABORATCRY CO., LTD.
398 Hase

At sugi - shi
Kanagawa- ken,

243 (JP)

M | hench, Howard Leslie
R G C. Jenkins & Co.
26 Caxton Street

London SWIH ORG (GB)

Interlocutory decision of the Qpposition Division
of the European Patent Ofice posted 7 May 1996
concer ni ng mai nt enance of European patent

No. 0 287 383 in anmended form

M Chonent owski

Office européen
des brevets

Chambres de recours



- 1- T 0471/ 96

Summary of Facts and Subm ssi ons

1563.D

Eur opean patent No. 0 287 383 designating the
Contracting states DE, FR and GB was granted in respect
of European patent application No. 88 303 404.3 filed
on 15 April 1988 and claimng a JP priority of 15 Apri
1987.

The appellant filed an opposition against the granting
of the European patent on the ground pursuant to
Article 100(a) EPC that its subject-matter was not

pat ent abl e having regard to inter alia the docunents

D3: "Properties of Superconducting Wak Links Prepared
by lon Inplantation and by El ectron Beam
Li t hography", E. P. Harris et al, |EEE
Transacti ons on Magnetics, vol. MAG 13, No. 1,
January 1977, pages 724 to 730,

and

D9: "International Conference on Applications of Ion
Beans to Metal s", Sandia, New Mexico (USA), 1973,
Paper 1.2 of O Meyer et al, "lon Inplantation in

Super conducting Thin Filnms", edit. Plenum Press,
New Yor k, 1974, pages 15 to 26

A further ground of opposition under Article 100(b) was
rai sed during the oral proceedings before the
opposi tion division.

The European patent was mai ntai ned in anended form by
the interlocutory decision of 7 May 1996 of the
Opposition Division. The only independent clains of the
set of 19 clainms of the patent as naintained by the
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Qpposition Division, i.e. clainms 1 and 10, read as
fol | ows:

Caimil

"A device conprising a high-Tc superconductive copper
oxide ceramc film(2) formed on a substrate (1) and in
whi ch at | east one region (11) of the film(2) is doped
with an inpurity which is partially oxidated in the
filmand provides the inpurity doped region with an

el ectrical resistivity: tenperature characteristic
different fromthat of the non-doped filmso that the
impurity doped region (11) can exhibit a finite
resistivity at a tenperature at which the non-doped
superconductive ceramc film(2) has zero resistance."

Clamilo0

"A met hod of manufacturing a device conprising a high-
Tc superconductive copper oxide ceramc film(2) forned
on a substrate (1) and wherein at |east one region (11)
of the filmhas an electrical resistivity: tenperature
characteristic different fromthat of another region
(10) of the filmsuch that the first nmentioned region
(11) can exhibit a finite resistivity at a tenperature
at which the other region (10) has zero resistance, the
met hod conprising form ng the superconductive copper
oxide ceramic film(2) on the substrate (1), defining
said at |east one region (11) of the film and
introducing an inpurity dopant which is partially
oxidated in the filminto said at | east one region (11)
and not into said other region (10) whereby to achieve
the required electrical resistivity: tenperature
characteristic."
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The reasoning in the decision of the Opposition
D vi sion was in substance as foll ows:

Late fil ed docunent,

D10: Nature, vol. 325, 19 February 1987, M Strongin et
al, " Superconductivity at high tenperatures in
doped oxi des", pages 664 to 665,

cited by the opponent, is of no particular rel evance as
conpared to the acknow edged prior art and is
accordingly not admtted into the proceedings. Al the
remai ning prior art docunments relate to the technica
field of classical superconductive materials. Sone of

t hese docunents disclose ion inplantation in said

cl assi cal superconductive materials for nodifying

physi cal characteristics thereof, for instance reducing
or increasing the critical tenperature Tc under which
tenperature the material starts to exhibit
characteristics of superconductivity.

Claim1l on the other hand concerns a device including a
superconductive thin filmconsisting of a high Tc
copper oxide ceramic material with regions thereof
bei ng nodi fied by doped oxidizable inpurity dopants
which are partially oxidated, and thereby have a | ower
Tc conpared to the Tc of the non-doped regions.

There is no prior art docunment which can be considered
as the closest prior art because the materials therein
are different fromthe materials of the clainmed device.

The techni cal problem addressed by the invention is the
provi si on of superconductive patterns made of high Tc
copper oxide filns applicable to Josephson devices and
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resistors. The problemitself would be obvious, since
there was a need in the art for practical applications
of the new superconductors. However, at the priority
date of the patent in suit, i.e. in April 1987, which
was recently after the discovery by Bednorz and Mil | er
of the bulk high Tc copper oxide superconductors
(Cctober 1986), there had been very little devel opnent
in the formation of thin filnms using the new materi al
or in the technical application thereof, this fact
being confirmed by the | ack of docunments at that tine
in respect of the formation of thin filns of high-Tc
copper oxide ceram c superconductors.

Since it was not obvious to the person skilled in the
art to select an oxidi sabl e dopant and since the effect
of such dopant was not predictable, the solution
proposed in claim1l involves an inventive step.

The objection by the opponent regarding the sufficiency
of disclosure of the invention is not well founded,
since the application for the patent in suit describes
in sufficient detail one way of carrying out the

i nvention.

The opponent | odged an appeal against this decision on
17 May 1996 paying the appeal fee the sanme day. The
statenent of the grounds of appeal was filed on 24 July
1996. Docunent D10 and further docunents

D11: US-A-4 470 1 90 and D12: EP-A-0 286 891 were cited
by the opponent during the appeal proceedi ngs.

During the oral proceedings of 29 February 2000, which
had been requested auxiliarily by both parties, the
respondent filed a new main request and two auxiliary
requests, the main request being as foll ows:
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Mai n Request

Cl ai ns: 1 to 18 filed during the oral
proceedi ngs of 29 February 2000;

Descri ption: colum 1, (lines 1 to 26), colum 2
(lines 49 to 55 ) of the patent as
gr ant ed;
pages 2, 3, 4 and 4a filed during the
oral proceedi ngs of 29 February 2000;
colums 3 to 7 of the patent as granted;

Dr awi ngs: Sheets 1/2 to 2/2 of the patent as
gr ant ed.

| ndependent clains 1 and 10 of the main request read as
foll ows:

"1l. A device conprising a high-Tc superconductive
copper oxide ceramc film(2) formed on a substrate (1)
and in which at |east one region (11 ) of the film(2)
contains partially oxidated, ion inplanted, inpurity
dopant which provides the inpurity doped region with an
el ectrical resistivity: tenperature characteristic
different fromthat of the non-doped filmso that the
impurity doped region (11 ) can exhibit a finite
resistivity at a tenperature at which the non-doped
superconductive ceramc film (2) has zero resistance,
there being no ion inplantation damage to the
crystalline structure of the filmin the inmpurity doped
region.”

"10. A nethod of manufacturing a device conprising a
hi gh- Tc superconductive copper oxide ceramic film (2)
formed on a substrate (1 ) and wherein at |east one
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region (11) of the filmhas an electrical resistivity:
tenperature characteristic different fromthat of

anot her region (10) of the filmsuch that the first
mentioned region (11 ) can exhibit a finite resistivity
at a tenperature at which the other region (10) has
zero resistance, the nmethod conmprising formng the
super conducti ve copper oxide ceramc film(2) on the
substrate (1), defining said at | east one region (11 )
of the film and introducing an oxidizable inmpurity
dopant into said at |east one region (11 ) and not into
said other region (10), the doping being effected by
ion inplantation and being foll owed by thernal
annealing of the film(2) in an oxidizing atnosphere to
cause the dopant to be partially oxidated in the film
and to make good any ion inplantation damage to the
crystalline structure of the filmin the inmpurity doped
regi on, whereby to achieve the required electrical
resistivity: tenperature characteristic.”

The respondent's argunents in support of his main
request can be summari sed as foll ows:

The subject-matter of the main request is new wth
respect to EP-A-0 286 891, wherein, in particular, no
anneal i ng for maki ng good any danmage is carried out.
Among t he docunents cited, only docunent D10 provides a
t eachi ng about the newly di scovered high-Tc

super conducti ve copper oxide ceramc filnms, all the
other prior art docunments being concerned with
"conventional " superconductive materials generally nade
of nmetals or alloys. As can be seen from docunent D10
and the statutory declaration of M A T. Boothroyd,

t he know edge about the high-Tc superconductors was not
established at the priority date of the patent in suit
and the structures of these new high-Tc superconductors
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and of the conventional superconductors were very
different fromeach other. It was therefore not obvious
to transpose to the new materials the techni ques known
for the conventional materials. Mreover, none of the
prior art docunents discloses annealing of the
superconductive filmso as to oxidise the ion inplanted
impurity and to renove the crystal damage caused by the
ion inmplantation. Therefore, the subject-matter of the
i nvention according to the main request cannot be
regarded as obvious to a person skilled in the art.

The appel | ant requested that the decision under appeal
be set aside and that the patent be revoked. The
appel lant's argunents can be summari sed as fol |l ows:

The information in the patent in suit concerning the
extent to which ion inplantation damage has been
removed is insufficient. In any case, since the

i npl anted and oxi di zed ions are still in the structure
of the superconductive filmafter inplantation and
anneal i ng, the doped regions could still be regarded as
contai ning inplantati on danage after annealing.
Therefore, the main request is not new having regard to
t he disclosure in EP-A-0 286 891.

The person skilled in the art of high-Tc

super conduct ors di scussed in docunent D10 is the sane
as the one skilled in the art of documents D3, D9 or
D11. Therefore, for the skilled person, it was obvious
to transpose to the newy di scovered superconductive
materials of document D10 the techniques known for the
conventi onal superconductive materials for nodifying
the transition tenperature of the conventi onal

mat erials by ion inplantation.



- 8 - T 0471/ 96

Therefore, the subject-matter of the main request | acks
an inventive step.

Reasons for the Decision

1

1563.D

The appeal is adm ssible.

Mai n request

Al'lowabi ity of anmendnents

Wth regard to the requirenent of Article 123(2) EPC in
respect of the anmendnents to Claim1l of the main
request, it was contended by the appellant that in the
application as filed, partial oxidation was disclosed
only in relation to the enbodi nent of Figures 1(A) to
1(C) described in colum 3, lines 15 to 63 wherein the
doped inpurity is silicon, whereas the anmended claim1
does not specify silicon as the dopant inmpurity, so
that the partial oxidation according to the claimis
not restricted to silicon. This generalisation,
according to the appellant, has therefore no basis in
the application as filed, and the anended cl ai mthus
contravenes the requirement of Article 123(2) EPC

In this connection, as correctly pointed out by the
respondent, dependent claim2 of the application as
filed specifies that the inpurity contained in the
doped region is in an oxidised formw thout specifying
that the inpurity is silicon. Mreover, in colum 4,
lines 24 to 29 of the application as filed, inpurities
other than silicon are disclosed to be suitable for
obtaining a desired drop in the critical tenperature.
In the Board's view, therefore, partial oxidised state
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of an inmpurity in general as clainmed has a clear basis
in the application as filed.

Mor eover, the amendnent in claim1l specifying that
there is no ion inplantation damage to the crystalline
structure of the filmin the inpurity doped region has
a basis in the application as filed in colum 2,

lines 39 to 43, wherein in connection wth the general
description of the invention, it is disclosed that
after ion inplantation, the superconducting filmis
subjected to thermal treatnment to nake good any damage
to the crystalline structure.

There were no objections under Article 123(2)EPC or
Article 123(3)EPC by the appellant in respect of the

ot her amendnents to clainms 1 and 10. The Board is al so
satisfied that the other anmendments in relation to
claiml as filed and granted, respectively, conply with
Articles 123(2) and 123(3) EPC.

Sufficiency of disclosure

It was contended by the appellant that the application
as filed does not sufficiently disclose the invention
in so far as inpurities other than silicon are
concerned. In particular, there was no teaching
regarding thermal annealing of the filmto partially
oxidise inpurities other than silicon, and whereby
there is no damage to the crystalline structure of the
filmin the doped region.

In the Board's opinion, however, the enbodi nent of the
i nvention conprising silicon as the inplanted and
oxidised inpurity provides sufficient information
regardi ng the doping concentration of silicon and the
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anneal i ng tenperatures enployed in an oxidising

at nosphere to cause oxidation of some of the inplanted
silicon, so that for a skilled person it was nerely a
question of finding by routine trials appropriate
anneal i ng tenperatures in an oxidising atnosphere for
other inmpurities to obtain a desired drop in the
critical tenperature Tc of the doped regions. In the
light of the skilled person's comon general know edge
in the art, such trials could not be regarded as
putting any undue burden, so that in the Board's view
the teaching in relation to silicon was clearly
extendabl e to other inpurities.

Therefore, the patent according to the nmain request
satisfies the requirenents of Articles 83 and 100(b)
EPC t hat a European patent nust disclose the invention
in a manner sufficiently clear and conplete for it to
be carried out by a person skilled in the art.

Clarity

According to the appellant, the expression, "an
inmpurity which is partially oxidated" in claiml
relating to a device is not clear since it relates to a
process step. The Board however agrees with the

subm ssi on made by the respondent that the expression
defines the oxidised state of the inpurity after its
inplantation in the doped region, so that the claim
clearly defines the subject-matter for which protection
is sought (Article 84 EPC).

Novel ty

The objection of |ack of novelty was raised by the
appellant only with respect to EP-A-0 286 891, i.e
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docunent D12, which designates inter alia the
Contracting states DE, FR and GB; has the filing date
of 25 March 1988, clains the priority date of 13 Apri
1987 and was published on 19 Cctober 1988, i.e after
the filing date of 15 April 1988 of the European patent
application for the patent in suit. Thus, the priority
date of docunent D12 is earlier than the priority date
of the European patent application for the patent in
suit (cf. iteml| above ). Docunent D12 is therefore
conprised in the state of the art pursuant to

Article 54(3) EPC.

Docunent D12 di scl oses a device conprising a high-Tc
super conducti ve copper oxide ceramc filmforned on a
substrate and in which at | east one region of the film
contains ion inplanted inpurity dopant which provides
the inmpurity doped region with an electri cal
resistivity: tenperature characteristic different from
that of the non-doped film the inpurity doped region
can exhibit a finite resistivity at a tenperature at
whi ch t he non-doped superconductive ceram c fil m has
zero resistance.

The following is to be noted with respect to the
feature of the claimthat the inpurity dopant is
"partially oxidated":

One of the inpurity dopants nentioned for the device of
EP- A-0 286 891 (see page 4, lines 31 to 33 and page 6,
lines 29 to 31) is arsenic, which is generally known as
bei ng an easily oxidizable elenment. Follow ng

i npl antati on, any organic masking material used to
define the pattern in the ion inplantation mask is
renoved, as by ashing, i.e. by a generally known
treatment which can be effected at high tenperature in
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an oxi di zi ng atnosphere. Also, according to the patent
in suit (see colum 4, lines 14 to 24) the therm
treatnment for oxidizing some of the inpurities is
effected at the sane tine as the firing treatnment for
renoving the resist of the mask. Therefore, in the

opi nion of the Board, the ashing treatnent in docunent
D12 would inevitably lead to partial oxidation of
arsenic, so that the partially oxidised state of the
doped inmpurity cannot be considered as a feature

di stinguishing the device as clainmed fromthe device of
docunent Di12.

However, as convincingly argued by the respondent, it
is derivable fromthe whol e content of EP-A-0 286 891
(see page 3, lines 32 to 42, page 4, lines 21 to 30;
page 6, lines 18 to 22, page 8, lines 12 to 15) that

t he device disclosed therein relies on damagi ng
specific regions of the superconductive filmby ion

i npl antation. Indeed, there is no derivable information
in this docunment that the ashing treatnment for renoving
organi ¢ masking material, i.e. the only firing
treatnment nentioned in the docunent, is such that it
results in the renoval of ion inplantation damage to
the crystalline structure of the filmin the inpurity
doped region, as in claim1l of the main request.

In this respect, the appellant argued that, since the
i npl anted and oxi di zed ions are still in the structure
of the superconductive filmafter inplantation and
anneal ing, inplantation damage is also present in the
superconductive filmof the main request. However, the
Board does not find this argunent convinci ng because,
in the relevant technical field, it is the damge
caused by the bonbardnent by the ions, and not

di stortions or lack of uniformty caused by the
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presence of the ions in the inplanted structure, which
is generally understood under the term "danage".

Therefore, the subject-matter of claiml1l of the main
request is new having regard to the disclosure in
Docunent D12. The Board is also satisfied that the
subject-matter of the claimis new having regard to the
other cited prior art docunents.

| nventive step

Docunent D10 is the only cited prior art docunent

wi thin the neaning of Article 54(2) EPC which is
concerned wi th superconductivity at high tenperatures
in doped oxides. This document provides a historical
review of the evolution of the techni que of
superconductive materials since the discovery of this
phenomenon in 1911, and nentions the conventi onal
superconductive material s having superconductivity
confined to tenperatures |ess than 23 K and stresses
the relatively recent discovery at the end of 1986 of
oxi de superconductors with Tc val ues greater than 30 K
The docunent further nentions the hesitant acceptance
of the new phenonenon by the scientific world and
specul at es over possi bl e devel opnents and future uses
of such high Tc superconductive material s.

Thus, in the context of claiml1l of the main request,
the rel evant disclosure in docunent D10 can be regarded
as that the new nmaterials are copper oxide ceramc

mat eri al s exhi biti ng superconductivity at critical
tenperatures higher than 30 K Docunment D10 (see the
footnotes 2 to 6) nmakes reference to recent studies
foll owi ng the discovery of these new high-Tc
superconductive materials and confirmng it.
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However, contrary to claim1 of the mmin request,
docunent D10 does not disclose a device conprising a
filmof such a high-Tc material fornmed on a substrate
and in which at | east one region of the filmcontains
partially oxidated, ion inplanted, inpurity dopant

whi ch provides the inpurity doped region with an

el ectrical resistivity: tenperature characteristic
different fromthat of the non-doped filmso that the
impurity doped region can exhibit a finite resistivity
at a tenperature at which the non-doped superconductive
ceramc filmhas zero resistance, there being no ion

i npl antation damage to the crystalline structure of the
filmin the inpurity doped region.

Starting fromdocunent D10, an object of the invention
of the patent in suit can be seen in providing a device
conprising a high-Tc superconductive copper oxide
ceramic filmecontaining inpurity doped regions with an
el ectrical resistivity: tenperature characteristic
different fromthat of the non-doped filmand, in
particular, the inmpurity doped regions exhibiting a
finite resistivity at a tenperature at which the non-
doped superconductive ceramc film has zero resistance
(cf. also the application as filed, page 2, lines 13 to
16)

Docunment D11 is concerned with the conventional |ow Tc
superconductors. It was known fromthis docunent (see

in particular colum 1, lines 5 to 6 and 26 to 34;
colum 3, line 3 to colum 4, line 19, in particular
colum 3, line 63 to colum 4, line 2; colum 5, line 1
to colum 8, line 49; Figures 1 and 2) that by | ocal

i npl antation of doping elements, in particular doping
el enents form ng oxides in the superconducting counter
el ectrode (13) of a superconductive tunnelling
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(Josephson) device, the paraneters of said counter-
el ectrode and of the device can be trinmed. The

mat erial of the counter-electrode is based on Pb, an
exenplary material being Pb-Bi (29 wt 9.

It is known from docunent D3 (see page 724, right-hand
colum, | ast paragraph, to page 725, l|eft-hand col um,
first paragraph; Figure 1; see also the abstract and
the introduction), that the transition tenperature Tc
of superconducting materials can be spatially changed
by ion inplantation. In particular, the transition
tenperature of netal thin filnms of Nb or Mo is

consi dered, whereby Tc of Nb can be reduced by ion

i npl ant ati on.

Furthernore, it is known from docunment D9 (see in
particular the abstract) to inplant ions in
superconducting thin filnms; in particular, thin filns
of the transition metal superconductors Ti, Zr, V, Nb,
Ta, Mo, W and Re, the A-15 conpound Nb;Sn and the
interstitial conmpounds NoC and NbN with NaCl structure
were inplanted with ions which are chemcally active or
with inert ions for causing radi ati on damage and/ or

ot her effects influencing the superconducting
transition tenperature Tc.

The question of inventive step thus involves first the
consi deration whether it was obvious to transfer to the
recently di scovered high-Tc ceram c superconducting
materials the know edge and techni ques which were well
est abl i shed for the conventional superconducting
materials. More specifically, whether it was obvious to
nodify locally the transition tenperature in high-Tc
ceram c superconducting materials by ion inplantation
of inmpurities. The second consideration in the
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assessnent of inventive step is even if it was

consi dered obvious to apply the ion inplantation

techni que to high-TC ceram ¢ superconducting material s,
whet her the skilled person would arrive at the clained
subj ect-matter by using this technique.

According to the statutory declaration of M Boot hroyd
(see in particular paragraph 2), at the priority date
of the patent in suit, nost researchers in the field
were still debating the results obtained by Bednorz and
Mil I er and endeavouring to replicate them

The Board finds that the above statenent in the
Declaration is supported by the general tenor of
docunent D10 (see for instance page 665, right-hand
colum, the two | ast paragraphs), which is the only
cited prior art docunent in the sense of Article 54(2)
EPC concerni ng the high-Tc ceram c superconductors,
wherei n doubts expressed by the technically skilled
persons are stressed concerning accurate determ nation
of sonme crucial parameters of said new materials and

t he question, whether said new materials exhibit true
superconductivity, or not. Mreover, it enmerges from
docunent D10 that it was not until Decenber 1986, i.e
only four nonths before the priority date of the patent
in suit that the discovery of superconductivity in Ba-
La- Cu- O system by Bednorz and Miller was finely
accepted by the scientific world (cf. page 665, left-
hand col umm, third paragraph). Al so according to the
docunent, the crystalline structure of the newy

di scovered hi gh-Tc superconducting ceramc material is
a layered perovskite structure and that the states
responsi bl e for the superconductivity lie in CuO pl ane.
Thus, there are inportant differences in conposition
and in structure between the high-Tc ceram c copper
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oxide ceramc materials and the netals or alloys of
NaCl crystal structure of the conventional
superconductors known, for instance, from docunent D9
(see the abstract). In this respect, it is to be noted
that there is no indication in docunent D10 about the
effect of oxidized inplanted ions on the
superconductivity in inmpurity regions wherein there is
no i nplantation danage to the crystalline structure of
the material. Consequently, the Board concurs with the
subm ssion by the respondent that the effect of doping
inmpurities and oxidising themon the resistivity:
tenperature characteristic, i.e on the critica
tenperature could not be predicted. Consequently,
contrary to the respondent's argunent, starting from
docunent D10, the application of the ion inplantation
met hod of tailoring properties known for the
"conventional " superconductive materials, for instance,
from docunent D11, was not a neasure which a person
skilled in the art would have tried in a high-Tc
ceramic with a perovskite structure with a reasonabl e
expectation of success.

The appel l ant's argunents based on docunent D11 as a
starting point and the replacenent of the conventional
superconducting material by the high-Tc ceram c copper
oxi de materials known from docunment D10 are not

consi dered as | eading to another finding for the above
reasons because the counter-el ectrode of the devices
known from docunment D11 is a Pb containing materi al
such as Pb-Bi (29 wt. %, having different crystalline
structure fromthat of high-Tc materi al

Mor eover, as was correctly enphasi sed by the

respondent, the known method of trinmm ng
superconducting properties by ion inplantation relies

1563.D Y A
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on produci ng damage to the crystalline structure of the
material, which is contrary to the teaching of the
patent in suit, wherein the superconducting properties
are locally changed by the partially oxidised state of
the inplanted inpurities and by renoving the danage to
the crystalline structure due to the inplantation.

Thus, an application of the known prior art method of
locally trinmm ng the superconducting properties to the
hi gh- Tc copper oxide materials would not |lead to the
device as clainmed in the patent in suit.

Therefore, in the Board's judgenent, the subject-matter
of claim1l of the main request was not obvious to a
person skilled in the art and thus involves an
inventive step in the sense of Article 56 EPC.

Consequently, claim1 is patentable according to
Article 52(1) EPC

Since claim 10 of the main request expresses the sane
invention, albeit, in terns of a nethod, it is also
pat ent abl e for the above reasons (Article 52(1 ) EPC)

Therefore, the European patent can be maintained in the
anmended form according to the respondent’'s main request
(Article 102(3) EPC).



Or der

For

1

t hese reasons
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it 1s decided that:

The deci sion under appeal is set aside.

The case is remtted to the first instance with the

order to maintain the patent with the foll ow ng

docunent s:

d ai ns:

Descri pti on:

Dr awi ngs:

The Regi strar

D. Spigarelli

1563.D

1 to 18 of the main request filed during
the oral proceedings of 29 February 2000

colum 1, (lines 1 to 26), colum 2
(lines 49 to 55) of the patent as

gr ant ed;

pages 2, 3, 4 and 4a filed during the
oral proceedi ngs of 29 February 2000;
colum 3 to 7 of the patent as granted;

Sheets 1/2 to 2/2 of the patent as
gr ant ed.

The Chai r nan

R. Shukl a



