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Summary of Facts and Submn ssions

2343.D

Eur opean Patent No. O 501 187 (application

No. 92 101 823.0) was revoked by the opposition

di vision on the ground that the subject-nmatter of the
claims as then under consideration, which were directed
to a non-aqueous el ectrol yte secondary battery
conprising inter alia a |lithium conpound oxi de powder
havi ng a BET specific surface area in a given range,

| acked an inventive step in view of the contents of
docunent

D2: JP-A-01 304 664 (and English translation).

The opposition division held in particular that the
ranges disclosed in docunent D2 for the particle size
of the |ithium conpound oxi de powder could be
correlated to correspondi ng ranges for the BET specific
surface area and that they were so broad as to

i nevitably cover the ranges defined in the patent in
suit for the BET specific surface areas. In addition,
the limts set out in the clains for the ranges of the
BET specific surface areas did not delimt any
surprising technical effect over particles having BET
specific surface areas outside such limts.

The appel |l ant (proprietor of the patent) filed an
appeal agai nst the decision revoking the patent.

Oral proceeding were held on 20 Septenber 2001, which
were not attended by respondent 2 (opponent 02), as had
been announced in its letter of 16 August 2001.

The di scussion at the oral proceeding concentrated on
t he teaching of docunent D2 and of the follow ng
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further docunent:

D8: EP-A-0 364 995.

At the end of the oral proceedings, the appellant
requested that the decision under appeal be set aside
and that, according to its main request, the patent be
mai ntai ned in amended formon the basis of a claim

whi ch reads as foll ows:

"A non-aqueous el ectrol yte secondary battery
conpri si ng:

a positive electrode containing |ithium conpound
oxi de powder Li,CoO, (where x is between 0.05 and 1.10)
as positive electrode active materi al,

a non-aqueous el ectrol yte and

a negative el ectrode contai ning carbonaceous
mat eri al bei ng doped and undoped with |ithium upon
charge and di schar ge,
wherein said Iithiumconmpound oxi de powder has a BET
specific surface area of 0.01 to 0.5 n¥/g."

As its first auxiliary request, the appellant requested
that the patent be naintained in anmended formon the
basis of the follow ng claim

"“A non-aqueous el ectrol yte secondary battery havi ng
cylindrical formand conprising:

a positive electrode containing |ithium conpound
oxi de powder Li,CoO, (where x is between 0.05 and 1.10)
as positive electrode active materi al,

a negative el ectrode containing carbonaceous
mat eri al bei ng doped and undoped with |ithium upon
charge and di schar ge,

separat or s,
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a non-aqueous el ectrolyte and

a safety val ve
wherein said |lithium conpound oxi de powder has a BET
specific surface area of 0.01 to 3.0 n¥/ g and
wherein the el ectrode body is obtained by placing said
negati ve electrode, a first separator, said positive
el ectrode and a second separator on each other to
obtain a four-layered |lamnate, and by spirally w nding
said four-layered lamnate to obtain a spiral electrode
assenbly as the el ectrode body."

As its second auxiliary request, the appellant
requested that the patent be nmaintained in anended form
on the basis of the followng claim in which the
expression "two side" was corrected by the board to
"two sides", at its |last occurrence:

"“A non-aqueous el ectrol yte secondary battery havi ng
cylindrical formand conprising:

- a positive electrode containing |ithium conpound
oxi de powder Li,CoO, (where x is between 0.05 and 1.10)
as positive electrode active materi al,

- a negative el ectrode containing carbonaceous
mat eri al bei ng doped and undoped with |ithium upon
charge and di scharge,

- separators,

- a non-aqueous el ectrolyte and

- a safety valve
wherein said |ithiumconmpound oxi de powder has a BET
specific surface area of 0.01 to 3.0 nt¥/g and
wherein the el ectrode body is obtained by placing said
negative electrode, a first separator, said positive
el ectrode and second separator on each other to obtain
a four-layered lamnate, and by spirally w nding said
four-layered lamnate to obtain a spiral el ectrode
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assenbly as the el ectrode body,

wherein said positive el ectrode which incorporates a
positive-el ectrode collector having tw sides on each
of which an active material for positive el ectrode has
been formed and sai d negative el ectrode which

I ncorporates a negative-el ectrode coll ector having two
sides on each of which active material for the negative
el ectrode has been forned.”

Finally, as its third auxiliary request, the appellant
requested that the patent be maintained in anended form
on basis on the follow ng claim

"Met hod for assenbling a non agueous el ectrol yte
secondary battery conpri sing:

- a positive electrode containing |ithium conpound
oxi de powder Li,CoO, (where x is between 0,05 and 1, 10)
as positive electrode active materi al,

- a non-aqueous el ectrolyte and

- a negative el ectrode containing carbonaceous
mat eri al bei ng doped and undoped with |ithium upon
charge and di schar ge,

wherein a |lithium conpound oxi de powder is
provi ded and the specific surface area of the |ithium
conmpound oxi de powder is neasured by the BET-nethod and
a lithium conpound oxi de powder is used that has a BET
specific surface area of 0,01 to 0.5 nt/g and the non-
aqueous el ectrolyte secondary battery is assenbl ed
using said |ithium conpound oxi de powder as positive
el ectrode material ."

The respondents for their part request that the appea
be di sm ssed.

The appel lant's argunents in support of his requests
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can be summari sed as foll ows.

The patent in suit is dedicated to the technica
probl em of inproving the retention of capacity of non-
aqueous el ectrol yte secondary batteries upon repeated
charge and di scharge cycles, whereby small inprovenents
of such retention result in a substantial increase in

t he nunber of cycles which can be perforned before the
remai ni ng capacity of the battery has dropped to 50% of
its initial value, and thus in the life span of the
battery.

This technical problemis not even nentioned in
docunent D2, which nerely teaches a preferable range
between 10 and 150 um for the average particle size in
the |ithium conmpound oxi de powder, so as to provide a
non- aqueous el ectrol yte secondary battery with high

di scharge voltage, high energy density and high

di scharge capacity characteristics.

Docunent D2 does not in any way suggest that
controlling the BET specific surface area of the
I'ithium conpound oxi de powder in the clainmed range
achi eves any benefit in terns of capacity retention.

Controlling only the particle size as taught in
docunent D2 woul d not necessarily result in the clained
range for the BET specific surface area, if not by
accident. As a matter of fact average particle size and
BET specific surface area are paraneters which are not
intimately correlated, as is evidenced in particular by
the data in Appendix 1 filed by respondent 2 with its
noti ce of opposition of 17 January 1997. Accordingly,
secondary batteries conprising a |lithium conpound oxi de
powder manufactured in accordance with the process
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di scl osed in docunent D2, or a powder purchased from
any commercial source on the basis of the average
particle size recommended in docunent D2 woul d not
consi stently exhibit any inproved retention of
capacity.

The additional features set out in the clains of the
first and second auxiliary requests, as directed in
particular to the spirally wound el ectrode structure
and to the pressure relief valve achieved still further
advantages in terns of a reduction of the interna

resi stance of the battery and of its safety in use.

The third auxiliary request is directed to the nethod
for assenbling a battery as defined in the main
request. The additional feature consists in a step of
pur posi vely selecting a |ithium conpound oxi de powder
by using the BET specific surface as the critica
paraneter. Thereby a high reproducibility city in the
reproduction of batteries can be achieved.

The argunents put forward by the respondents can be
sunmmari sed as foll ows.

If indeed average particle size and BET specific
surface area are not closely correlated to each other
when neasured on various |ithium conpound oxi de powders
as comercially avail able, these paraneters are
neverthel ess in direct correspondence when neasured on
powder s obtai ned by a sane process.

A l'ithium conpound oxi de powder was prepared on behal f
of respondent 01 in accordance with the process
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di sclosed in details in document D2, as indicated in
its letter of 18 February 1999, which exhibited a BET
specific surface area of 0.48 n¥/g, i.e. within the

cl ai med range.

Docunent D2 al so explicitly addresses the need for
extending the life span of the battery and the effect
of surface area on its perfornmance (see page 2 of the
English transl ation, 3rd paragraph and page 6, the 1st
and 2nd full paragraphs).

In addition, retention of capacity upon chargi ng and

di scharging cycles is an obviously desirable
characteristic of a secondary battery. In this respect,
it is noticed that conparative exanple H of the patent
in suit, which uses a powder of a specific surface area
outsi de the clai ned range neverthel ess presents a
retention capacity which is even better than in the

cl ai med range, which casts doubt on the technica
character of the clained subject-matter.

In respect of the appellant's first and second
auxiliary requests, both the patent in suit (see the
penul ti mate paragraph of the specification) and
docunent D2 (see page 4 of the English translation, the
2nd full paragraph) show that the |ithium conpound

oxi de powders described there are equally applicable to
coin type, button type or coil type batteries, anongst
ot hers.

Asfaras the third auxiliary request is concerned, the
sanme requests apply as for the main request.

Reasons for the Decision

2343.D
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The appeal is adm ssible.

Appel l ant's mai n request.

Novel ty

Docunent D2 di scl oses a non-aqueous el ectrol yte
secondary battery conprising a positive el ectrode
containing a |ithium conpound oxi de powder Li CoO, as
positive electrode active material and a non-aqueous
el ectrolyte (see the passages "Preparation of nmateri al
for positive electrode" and "Assenbly of battery" on
pages 4 and 5 of the English translation).

In this enbodi ment, the negative electrode is formed of
alithiumfoil, and the lithium conpound oxi de powder
of the positive electrode is characterised by way of
its average particle size, which is between 5 and

300 um no val ue being given for its BET specific
surface area.

Thus, the subject-matter of claim1l is distinguished
fromthe secondary battery disclosed in docunent D2 in
that the negative el ectrode contains carbonaceous

mat eri al subject to doping and undoping with [ithium
upon charge and di scharge of the battery, and in that
the BET specific surface area of the |ithium conmpound
oxi de powder of the positive electrode is specified to
be in the range between 0.01 and 0.5 nt/g.

Docunent D8 di scl oses a non-aqueous el ectrol yte
secondary battery conprising a positive el ectrode
containing lithium conpound oxi de powder LiCoO, a non-
aqueous el ectrolyte and a negative el ectrode containing
car bonaceous material being subject to doping and
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undoping with |ithiumupon charge and di scharge (see
page 7, lines 16 to 52).

The docunent does not provide details of the structure
and physical properties of the I|ithium conpound oxide
powder of the positive el ectrode.

2.1.3 The other docunents on the file do not cone closer to
the cl ai ned subject-matter which, accordingly, is novel
within the neaning of Article 54 EPC

2.2 I nventive step

2.2.1 Like the patent in suit, docunent D2 is dedicated to
evaluating the effect of the physical structure of a
l'ithium conpound oxi de powder on the performance of a
non- aqueous el ectrol yte secondary battery in which it
fornms the positive electrode active material. The Board
can therefore endorse the parties' view that the
speci fic enbodi nent disclosed in this docunent
represents the closest prior art.

2.2.2 The subject-matter of claim1l of the appellant's main
request is distinguished fromthe secondary battery of
docunment D2, on the one hand, in that it conprises a
negati ve el ectrode containi ng carbonaceous materi al
instead of the lithiumfoil used in the specific
exanpl e of docunent D2.

In respect of the negative electrode material,
docunent D2 however explicitly discloses the
possibility of replacing netallic lithiumand [ithium
all oy materials by any substances that can be
cyclically doped and undoped with |ithium upon charge
and di scharge, such as pitch, tar or cokes, i.e.

2343.D Y A
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car bonaceous material wthin the meaning of claim1l
(see the paragraph bridging pages 3 and 4 of the
English translation). The use of such carbonaceous
material was well known at the priority date of the
patent in suit, as is evidenced al so by docunent D8
(see page 7, lines 36 to 38).

The appellant did not in the proceedings rely on the
choi ce of the clained negative electrode material in
support of an inventive step.

Accordingly, the conposition of the negative el ectrode
as set out inclaiml in the board' s viewis an obvious
alternative to the lithiumfoil of the specific exanple
of docunent D2.

On the other hand, the secondary battery of the claim
of the appellant's main request is distinguished from
the specific enbodi nent of docunent D2 in that the
l'ithium conmpound oxi de powder of its positive el ectrode
I's specified as having a BET specific surface area of
0.01 to 0.5 nt/g. This characteristic is technically

i ndependent of the particular choice of the negative

el ectrode material in accordance with the first

di stingui shing feature.

Respondent 1 submtted that preparing a lithium
conmpound oxi de powder in accordance with the

i ndications in docunent D2 resulted in a powder having
a BET specific surface area of 0.48 nf/g i.e. in the
clained range (see its letter of 18 February 1999,
page 3). Respondent 2 also filed with the Appendix 1
attached to its notice of opposition dated 17 January
1997 BET specific surface area neasurenent data
obt ai ned from a nunber of powder sanples as
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commercially avail abl e both before and after the
priority date of the patent, and from powders

manuf actured in accordance with the teaching of various
prior art docunents. Many of these neasurenents data
fall within the clainmed range.

The appel l ant did not deny that the experinental data
forwarded by both respondents were correct. He relied
upon themto show that there was no clear correlation
bet ween t he neasured BET specific surface areas of such
powders and their average particle sizes. Accordingly,
a skilled person who would either prepare hinself or
obtain from comrercial sources |ithium conpound oxi de
powders with the average particle size recomended in
docunent D2 could not in the appellant's opinion

achi eve the clained BET specific surface area values in
any consistent way, if not by chance.

In the board's view, the experinental data produced by
t he respondents and not contested by the appellant

i ndeed show that applying the teaching of docunent D2
may i ndeed |l ead to the obtaining of |ithium conpound
oxi de powders having a BET specific surface area
varying in a broad range of values. A non negligible
proportion of the powders so obtai ned woul d however
inevitably neet the clained limtation.

The imtation set out in claiml as to the BET
specific surface area of the clainmed |ithium conmpound
oxi de powder does not therefore express any reliable
di stinction over the powder taught by docunent D2.

For these reasons, the subject-matter of claim1l of the
appel lant's main request does not involve an inventive
step within the neaning of Article 56 EPC
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The subject-matter of the claimw th accordance with
the appellant's main request |acking an inventive step,
the patent cannot be maintain as anended on the basis
of this claim in accordance with Article 102(3) (EPC).

The appellant's nmain request cannot be all owed,
accordi ngly.

Appel lant's first and second auxiliary requests

The clains of the appellant's first and second
auxiliary requests define a still broader product range
for the BET specific surface area of the lithium
conpound oxi de powder (between 0.01 and 3.0 nt/g), and
they conprise additional features directed to the
presence of separators and of a safety valve, to an

el ectrode body structure forned by spirally winding a
four-layered | am nate, and to two-sided el ectrode

col I ectors.

Wi | st the specific enbodi nent disclosed in docunent D2
conprises a button cell, the teaching of the docunent

al so applies to different battery shapes, and in
particular to batteries of the coil or tubular type, as
i ndi cated explicitly in the second full paragraph of
page 4 of the English translation.

Such coil or tubular type battery, which also conprises
a lithium conpound oxi de powder and a non-aqueous
electrolyte is disclosed for instance in docunent D8,
and it conprises all the additional features of the
clains of the appellant's first and second auxiliary
requests (see page 3, lines 26 to 33 and page 7,

lines 16 to 62).
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The appel | ant stressed the advantage of these
additional features in terns of an increased safety of
the battery and of a reduced internal resistance. The
very sanme advantages are however already provided by
these features when used in the secondary battery of
docunent D8.

For these reasons, the clains of the appellant's first
and second auxiliary requests in the board's opinion
result fromthe obvious incorporation into the cl osest
prior art device of docunent D2 of the battery design
di scl osed in docunent D8.

Appel lant's first and second auxiliary requests cannot
therefore be allowed either.

Appel lant's third auxiliary request

The claimof the appellant's third auxiliary request is
directed to a nethod for assenbling a non-aqueous
el ectrol yte secondary battery.

Conpl i ance of the amended claimw th the requirenents
of Article 123(2) and (3) EPC

The anended cl ai m defines a nmethod for assenbling
secondary battery which itself conprises all the
features of the device claimof the main request. Apart
fromthe upper limt of the clained range for the BET
specific surface area of 0.01 to 0.5 n¥/ g these features
were set out already in claiml1 as originally filed.

The introduction of the new upper Iimt for the BET
specific surface area at 0.5 nft/g is supported by the
original disclosure of the characteristics of battery C
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in Table 1.

I n substance, the present nethod claimonly conprises
the further additional feature that the specific
surface area of the |ithium conpound oxide powder "is
nmeasured by the BET-nethod”. Such neasurenent, and the
subsequent assenbly of a secondary battery el ectrode
was di sclosed in the application as originally filed in
particular in conjunction with the description of
exanples Ato H The board notes in this respect that
the nmeasurenent step is not described explicitly, but
the necessity of performng such step directly follows
fromthe indication of the nmeasurenment results in the
origi nal application docunents.

Wth respect to the scope of protection afforded by the
amended claimas conpared to the scope of claim1l as
granted, the category of the claimwas changed froma
device claimdirected to a battery to a nethod claim
directed to a nethod for assenbling such battery.

According to established case | aw of the boards of
appeal of the EPO a change of the category froma
product claimto a claimfor the manufacturing of the
product does not in principle extend the scope of
protection of the claim for a product claimachieves
an absol ute protection which extends to the

manuf acturi ng and use of the product.

In the present circunstances, claim1l as granted being
directed to a secondary battery as such, it covered any
met hod for assenbling such battery, independently of
whet her the BET specific surface area of the lithium
conpound oxi de powder in the clainmed range was achi eved
by chance, or as a result of a specific neasurenent of
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t hat paraneter

In contrast, the present claimnow only covers a nethod
for assenbling a secondary battery in which the clained
BET specific surface area range is achi eved on purpose,
follow ng an appropri ate neasurenent of this paraneter
by the BET- net hod.

For these reasons, the anendnents brought to the claim
i n accordance with the appellant's third auxiliary
request neet the requirenents of Article 123(2) and (3)
EPC.

Furt her prosecution

The claimof the appellant's third auxiliary request as
presented at the oral proceedi ngs before the board of
appeal for the first tinme conprises the [imtation that
a BET specific surface area neasurenent is perforned so
as to achieve the clained range.

The inpact of this feature on the issue of the
patentability of the clained subject-matter has not
been exam ned so far. As a matter of fact, the

di scussion in the opposition and in the appea
procedures essentially concentrated on whet her the

cl ai med BET specific surface area values and the
average particle size values disclosed in docunent D2
defined the sanme materials, and the conclusion of both
t he opposition division and the present board was that
these definitions did not express any patentable

di stinction.

The question of whether there was any obvi ous reason
for the skilled person to proceed to a BET specific
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surface area neasurenent as a neans for selecting a
proper |ithium conpound oxi de powder for assenbling a
non- aqueous el ectrol yte secondary battery raises
different issues, which have not yet been fully
addressed by the parties.

In consideration also of the fact that respondent 2 did
not attend the oral proceedings at which this feature
was i ntroduced for the first tinme in the appellant's
claim the Board deens it appropriate in the present

ci rcunstances to make use of the possibility afforded
toit by Article 111(1) EPC to remt the case to the
opposition division for further prosecution.

O 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 for further
prosecuti on based on auxiliary request No. 3 filed by
the appellant during the oral proceedi ngs of
20 Septenber 2001.

The Regi strar: The Chai r man:

P. Martorana E. Turrini
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