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Summary of Facts and Submn ssions

1127.D

The appel |l ant (=patent proprietor) has appeal ed agai nst
t he decision of the opposition division revoking

Eur opean patent nunber 593 167 (application nunber 93
307 368.6). In the proceedi ngs before the opposition

di vi sion, reference was nmade, anongst others, to the
foll owi ng docunents:

D1: JP-B-63/31522 (English Transl ation)

D2: J. Material Science 26 (1991) pages 2477 to 2482

D3: US-A-3 815 187

D8: Decl arati on of inventor, also the author of the
Article in docunent D2.

As an annex to the statenent setting out the grounds of
appeal the appellant filed docunent

D10: Condenser Review, Vol. 44, No.1l, page 26, 1991
(together with an English translation of a
rel evant passage).

The opposition division considered a distinguishing
feature of the subject matter of claiml to be the use
of the paste known from docunent D1 with a particular
capacitor, nanely a nultilayer capacitor. The
claimal so specified essential steps for manufacturing
the sane. Multil ayer capacitors need a good printable
filmand the skilled person woul d recogni se w t hout
being inventive that the thick filmof docunent D1 nust
be useful therein. The remaining process related
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features are well known in the art of manufacturing
mul til ayer capacitors. Therefore, the subject matter
claimed is obvious. It is of no further relevance, if
an additional positive bonus effect such as the
reduction of cracking occurs.

According to the appellant, the opposition division
entirely ignored the probl emunderlying the invention
and the solution. The appel | ant enphasi sed that the
subj ect invention is concerned with a specific type of
capacitor, nanely a co-fired nmultilayered ceramc
capacitor. Delam nation or cracking is a |ong standing
problemthat hitherto had no solution. There is no
techni cal teaching in docunent Dl relating to co-firing
of a plurality of green ceram c sheets and the above
mentioned problem Furthernore, it is not readily
apparent why a skilled person would be notivated to
select a single crystalline powder for use in the co-
fired nmultilayered | am nated ceram c capacitor, which
I's not even discussed in docunment Dl. Docunents D3 and
D10 nake clear that the skilled person expects vol une
expansi on to occur with a thick filmpaste and thus
that the teaching of docunent D1 is not applicable to
mul til ayered capacitors. Docunent D8 explains that the
chem cal flanme method produces

pol ycrystalline particles of Pd and accordingly the
pal | adi um powder di scl osed in docunent D2 is a

pol ycrystalline netallic powder exhibiting different
behavi our. The powder is thus nore susceptible to

oxi dation than single crystal powder. Therefore,
docunent D2 is not relevant to the subject invention.

According to the respondent, the claiml1l in any form
does not distinguish patentably fromthe prior art and
does not reflect problens correlated with the possible
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oxi dation of the netal particles and associated with
the manufacture of nultilayer capacitors when co-firing
ceram c green sheets with netallic paste printed
thereon. The feature defining the nmetal powder as a
substantially single crystal netallic powder is

di sclosed in or at |east obvious from docunents D1, D2
and D3.

The appel |l ant requested setting aside of the decision
of the opposition division and nai ntenance of the
patent. The respondent (=opponent) requested the board
to dism ss the appeal of the appellant. Oral
proceedi ngs were requested by both parties on an
auxi |l iary basis.

Oral proceedi ngs were appoi nted, consequent to the
auxiliary requests of the parties. In the conmunication
attached to the summons to oral proceedings, the board
expressed doubts about the adm ssibility in the sense
of Article 123(2) EPC of a feature relating to an all oy
of Pd and Ag.

During the oral proceedings, the appellant requested
mai nt enance of the patent on the basis of a nmain or
alternatively a first or second auxiliary request filed
during the oral proceedings. The appell ant argued that
claim1l according to the main request was supported by
t he docunents as filed. In particular, while admtting
that only a specific exanple of Pd and a specific
exanple of NI were shown in the description, the
selection of the alloy of Pd and Ag was nevert hel ess
supported by the paragraph: "The netallic powder to be
enpl oyed as a conductor in the present invention

i ncludes Pd, Ag, NI and Cu which have heretofore been
used as the conductive conponents of the interna
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el ectrodes for capacitors. The netallic powder as
nmentioned in the present invention is neant to include
single nmetal powder, alloy powder and m xtures
thereof." Moreover, original claim3 recites "a m xture
of at |least two netal salts and the conductor is one
formed froman alloy". Since the possible selections
that can be made are not that great, a selection of
Pd/ Ag does not add subject matter.

Oxi dation of Pd powder becones a problem during co-
firing of green sheets and that this is alleviated by
single crystal powder cannot be derived fromthe
citations. In particular, docunent D1 does not address
del am nation nor nultilayer capacitors and refers to
the desirability of thick filmpaste, for which
docunent D10 (or D3) teaches aggl onerated

particles (partially oxidised) should be used to avoid
expansi on of Pd. An indication of good crystallinity
does not nean single crystal and in any case there is
no application to a nultilayer capacitor. The upper
line in Figure 8 of docunment D2 confirnms the

pol ycrystalline Pd powder suffers from vol une expansion
powder .

The respondent maintained his request for dismssal of
t he appeal and argued during the oral proceedings that
the whol e of the manufacturing of nmultilayered
capacitors could be seen in docunent D3, which al so

di scl osed the underlying problem of oxidation of Pd,
its cracking and a solution thereto by preoxidation. A
nmet hod of producing substantially single crystal powder
is shown in docunent D1, where a furnace is used just
as in the patent in dispute and which al so suggests
application of the teaching to capacitors. Docunent D2
di scl oses spray pyrolysis and nentions nultilayer
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capacitors and also that the netal powder is well
crystallised. Section 3.3 explains that oxidation-
reduction of palladiumis inportant in the manufacture
of multilayer capacitors and also that the extent of
pal | adi um oxi dati on of powders produced by spray
pyrolysis is nmuch | ower than those produced by chem ca
precipitation. The respondent also drew attention to
the | ast sentence of docunment D2 indicating that

al t hough an actual application to el ectronic devices
was not carried out in the study, it (spray pyrolysis)
Wi Il surely exhibit excellent capabilities in major
cases. So far as the powders forned are concerned,
there is no difference claimed between heating in a
furnace and a chem cal flane and anyway both are
disclosed in the prior art. The subject natter of
claim1 according to all the requests nust therefore be
consi dered obvious froma conbi nati on of these

ref er ences.

Caim1l according to the main, first and second
auxiliary requests of the appellant is wrded as
fol | ows:

Mai n Request

A multilayered ceram c capacitor having internal

el ectrodes conprising substantially single-crystal
netallic powder of Pd, or of Ni, or of an alloy of Pd
and Ag as a conductor, said powder having been produced
by spraying a solution containing a netal salt of Pd,

or netal salts of Pd and Ag, or a netal salt of N to
formdroplets and heating said droplets to a
tenperature higher than the deconposition tenperature
of said netal salt or salts and al so higher than the
melting point of said Pd, alloy of Pd and Ag or N said
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capaci tor being prepared by printing a paste including
sai d powder onto plural ceram c green sheets,

| am nating the green sheets and firing the | am nated
green sheets.

First Auxiliary Request

A multilayered ceram c capacitor having interna

el ectrodes conprising substantially single-crystal
netallic powder as a conductor, said powder having been
produced by spraying a solution containing at |east one
netal salt to formdroplets and heating said droplets
to a tenperature higher than the deconposition
tenperature of said netal salt and al so higher than the
melting point of said netal, said capacitor being
prepared by printing a paste including said powder onto
plural ceram c green sheets, |lamnating the green
sheets and firing the | am nated green sheets.

Second Auxiliary Request

A multilayered ceram c capacitor having interna

el ectrodes conprising substantially single-crystal
netallic powder of Pd, or of Ni, as a conductor, said
powder having been produced by spraying a solution
containing a netal salt of Pd or of NN to formdroplets
and heating said droplets to a tenperature higher than
t he deconposition tenperature of said netal salt and

al so higher than the nelting point of said Pd or N
sai d capacitor being prepared by printing a paste

i ncludi ng said powder onto plural ceram c green sheets,
| am nating the green sheets and firing the | am nated
green sheets.

At the end of the oral proceedings, the board gave its
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deci si on.

Reasons for the Deci sion

1127.D

The appeal conplies with the provisions nentioned in
Rule 65(1) EPC and is therefore adm ssible.

Article 123(2) EPC - Min Request

According to the subm ssions of the appellant, while
the selection of an alloy of Pd and Ag is not
specifically disclosed in the application docunents as
filed, it is neverthel ess derivable fromthe passages
cited in support, since only a limted choice is
avai | abl e accordi ng thereto. However, the board
observes that in these passages and el sewhere in the
docunents as filed, an alloy is nentioned in the
context of the nmetals Pd, Ag, Ni and Cu, the only
further elucidation being a reference to "at |east two"
al loying netals. Accordingly, two steps are needed for
the skilled person starting fromthis disclosure to
reach the Pd/ Ag clained, nanely firstly to deci de how
many nmetals should be in the alloy and secondly to
choose the netals concerned. This procedure has to be
carried out wi thout any guidance in the specification
and despite the specific description only containing
exanpl es of single netals, one of Pd al one and one of
Ni alone. In the view of the board, this tw step
procedure involving a conponent not even in the

speci fic exanples requires further guidance not present
in the docunents as filed and thus anmobunts to nore than
maki ng the limted choice argued by the appell ant,
whose argunent in support of admissibility of the
amendnment fails.
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Accordingly, claim1l of the nmain request contains
subj ect matter which does not satisfy Article 123(2)
EPC.

Novel ty

First Auxiliary Request

Docunent D1 di scl oses a nethod of manufacturing netal
powder, which is useful for application in thick film
paste finding application in the area of electronics
for parts such as resistors, capacitors and IC
packages. The paste is applied on the substrate and
fired at high tenperature to form conductor or resistor
coat. Good crystallinity with uniformorientation is
desired (see item 3 on page 2). The nethod entails
spraying a solution of one or nore netal salts, the
dropl ets being heated to a tenperature higher than the
deconposition tenperature of the netal salt and hi gher
than the nelting point of the netal. The netals
concerned can include palladiumor nickel. Aloys can
al so be formed of two or nore netal salts (see the

par agraph bridgi ng page 2 and 3 and the paragraph
thereafter). The first exanple disclosed invol ves

di ssolving silver nitrate and heating in an electric
furnace. The resulting powder has good crystallinity.
In the case of exanple 2, a simlar procedure was
followed starting with a mxture of silver nitrate and
pal l adium nitrate. The powder obtained was Ag/ Pd all oy
of good crystallinity.

The subject matter of claim 1l according to the first
auxiliary request differs fromthe disclosure of
docunent D1 by virtue of the features relating to the
capacitor being prepared by printing a paste including
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said powder onto plural ceram c green sheets,
| am nating the green sheets and firing the | am nated
green sheets.

Docunent D2 recogni ses that the oxidation-reduction of
pal ladiumis inportant (see the right hand col um of
page 2480) in the manufacture of nultilayer ceramc
capaci tors because el ectrode expansi on occurs during
oxi dation and gas evolution during reduction. Also
noted is that the extent of palladi um oxi dation of
silver-palladiumalloy and pure pall adi um powders
prepared by the spray pyrolysis technique is nmuch | ower
t han powders prepared by chem cal precipitation. This
Is stated to be mainly because a netal prepared by the
spray pyrolysis technique has a |large crystallite size
or low specific surface area, whereas in chem ca
precipitation it is difficult to prepare such
particles (see the right hand col um of page 2481). The
spray pyrolysis is effected using the chem cal flane
met hod.

There is no specific reference in docunent D2 to
substantially single-crystal powder, nor is there a
reference to the green sheet firing step.

Docunent D3 relates to a nethod for nmaking nultil ayered
ceram c capacitors wherein an ink containing palladium
oxide is used in the printing of electrode patterns on
green ceram c sheet which is subsequently stacked and
sintered. Miultilayer ceram c capacitors made according
to the teaching of docunent D3 are said not to be
subject to delam nation during the firing step which
often occurs with the use of netallic palladi um
containing inks due to oxidation of the netal with
concom tant vol une increase. Preoxidation of the
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pal | adium el ectrode material is said to avoid expansi on
of the electrode material in situ (see colum 2,
lines 50 et seq.).

Docunent D10 di scloses that a problemto be considered
Is the oxidation of Pd powder, oxidation and expansion
begi nni ng at about 500°C which reaches 100% and
thereafter reduces to return to the original Pd at
about 900°C.

The subject matter of claim 1l according to the first
auxiliary request differs fromthe disclosure of
docunent D3 by virtue of the features relating to said
powder having been produced by spraying a solution
containing at |east one netal salt to formdroplets and
heating said droplets to a tenperature higher than the
deconposition tenperature of said netal salt and al so
hi gher than the nelting point of said netal. A single-
crystal powder is also not disclosed in docunent D3. A
simlar situation exists with respect to docunent D10,
where no explicit detail of the firing process is given
at least in the translated part.

The subject matter of claim 1l according to the first
auxiliary request is therefore novel within the nmeaning
of Article 54 EPC

Second Auxiliary Request

The sane features are novel in the case of the second
auxiliary request in relation to the alternative Pd,
the alternative of "nickel" only being nmentioned in

docunent D1.

I nventive step
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First Auxiliary Request

From t he subm ssions of the parties, the board has
formed the viewthat it is common ground that the
underl ying probl em addressed by the patent in dispute
relates to cracking and del am nation of nultil ayer
ceram c capacitors. Having reviewed the avail able prior
art, the board thus considers docunents D2 and D3 to be
cl ose prior art because they, |like the patent in

di spute, deal with the problem of cracking and

del am nati on caused by oxidation of palladiumin
relation to layers incorporating palladiumas el ectrode
material in nultilayer ceram c capacitors. The problem
solved by the features of claim1l which are novel wth
respect to docunent D3 and relate to the spray

pyrol ysis technique and the substantially single-
crystal netallic powder can therefore be seen as that
of providing a solution to the problem of del am nation
and cracking other than that of preoxidation.

Docunent D2 offers another solution. In fact, although
the structure of a nultilayer ceram c capacitor is not
gi ven in docunent D2 and an actual application to

el ectronic devices not carried out therein, the board
considers its teaching to be even closer to the patent

i n dispute than docunent D3 because it explains that
powder formed by spray pyrolysis reduces expansion of
Pd, realising that this is inportant in the context of
mul tilayer ceram c capacitors. It is expected according
to docunent D2 that the spray pyrolysis technique wll
exhi bit excellent capabilities. Despite no application
to el ectronic devices being nade, the scene therefor is
set and the skilled person thus understands that spray
pyrolysis is expected to be applied in the field of

mul til ayered ceram c capacitors, which are explicitly
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mentioned as inportant in relation to reduced
expansi on. Since docunent D2 is not a patent docunent,
but a technical publication, it does not spell out the
structure of a nmultilayer ceram c capacitor because it
I's assuned that the reader is fully famliar with this.
Consistent with the subm ssions of the appellant, the
expansi on problemis however well known and thus even
if the board were to take a generous approach towards
the case of the appellant by considering the structure
of multilayer ceramc capacitors and their firing not
to be inplicitly known from docunent D2, there could be
no question in the light of the reference to multilayer
ceram c capacitors of an inventive step being invol ved
in finding the correspondi ng teaching in docunent D3.

The board considers the decisive disclosure of docunent
D2 to occur at the end of the first paragraph of the

ri ght hand columm, where it is recited that "...the
extent of pall adi um oxidation of the silver-palladi um
all oy and pure pall adi um powders prepared by the spray
pyrolysis technique is nmuch | ower than powders prepared
by chem cal precipitation. This is nmainly because a
netal particle prepared by the spray pyrolysis
technique has a large crystallite size or |ow specific
area, and low activity attributed to the fusion during
precipitation". The skilled person knows that the

| argest size and | owest area points strongly towards a
single-crystal and thus the teaching of docunment D2

gi ves such a clear hint towards a single-crystal powder
that its provision is obvious.

There have been no argunents on the basis that docunent
D2 does not teach spray pyrolysis or indeed that it
does not nention nultilayered ceram c capacitors and

i ndeed argunents in this direction would not be
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credi ble. Thus, the main |ine of reasoning of the
appel l ant departs fromthe analysis of the board only
in the |last step, by submtting that not a
substantially single-crystal powder but an unsuitable
pol ycrystal |l i ne powder is produced according to the
teachi ng of docunent D2 as interpreted by the

decl arati on of docunent D8.

4.4 If this [ine of reasoning is pursued, the difference
bet ween the subject matter of claim1l and the
di scl osure of docunent D2, apart fromthe structure of
the nultilayer ceram c capacitor dealt with above, is
the claimng of a substantially single-crystal powder.
The problemto be solved in relation to docunent D2 is
therefore to provide an even better crystallinity
powder and reduce expansi on even further than shown in
Fi gure 8 of docunent D2, which was already expected to
be successful. Gven the inportance attached to
crystallinity, the board is convinced that even w thout
the "input" of docunent D8, the skilled person would
have sought an inprovenment in this respect. Just such
an inprovenent is offered according to the teaching of
docunent D1, which refers explicitly to the
desirability of a powder of good or very good
crystallinity for thick filmpastes (see item 3 on
page 2, or the mddle of pages 3, 4 or 5) and which
al so teaches production of powder by spray pyrolysis.
The board therefore considers a conbination of the
teachi ngs of these docunents to have been an obvi ous
course for the skilled person. The appell ant sought to
defeat this argunent by submtting that good
crystallinity and substantially single-crystal do not
have the sane neani ng. Rather than becomng lost in a
guestion of semantics, the board considers that the
I ssue can best be resolved on a technical basis by

1127.D Y A
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consi deration of docunment D8 which was relied on by the
appel l ant in anal ysing the content of docunent D2.
According to docunent D8, the reason why the powders
obt ai ned according to docunment D2 are not single-
crystalline is that it is difficult to stably and
evenly heat the reaction zone by a chemcal flane

met hod, whereas an electric furnace as used in the
patent in dispute nakes it easy to precisely set and
control the heating conditions. The board takes this to
nmean that the "substantially single-crystal” feature
claimed inplicitly neans use of an electric furnace in
the spray pyrolysis. This is just what is taught in
docunent D1, an electric furnace (itself commonly used
equi pnment and shown as 3 in the figure) being used for
the spray pyrolysis. Therefore the inplicitly nmeant
feature of the patent in dispute is nmet by docunent DI1.
Accordi ngly, technical considerations reveal that in
the present context "good crystallinity" and
"substantially single-crystal” do i ndeed have the sane
technical neaning. Quite apart fromthis technica

consi deration, lines 40 to 41 of the patent (and the
correspondi ng portion of the docunents as filed) recite
that "single-crystal powder to be used in the present
invention is described in Japanese Patent Publication
31522/ 1988 (i.e. docunment D1)". The board is therefore
convinced that the desideratumof a large crystallite
si ze according to docunent D2 would in consideration of
the good crystallinity according to docunent D1 have

| ead the skilled person to the subject matter of
claim1l without involving any inventive step.

When starting fromdocunent D1 as cl osest prior art,
t he appel |l ant advanced another |ine of argunent that
docunents D3 and D10 constitute a prejudi ce agai nst Pd
powders for nultilayer ceram c capacitors. This hurdle
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I's however taken outside the framework of docunent D1
when starting from docunent D2 according to the above
reasoni ng of the board because nultilayer ceramc
capacitors are nmentioned in docunent D2 which indicates
that the skilled person would expect a successful
application of spray pyrolysis.

Second Auxiliary Request

4.6 Since a Pd powder, which is specified in the second
auxiliary request, was associated with the |am nation
and cracki ng problem according to the teaching of
docunent D2, the argunents in relation to inventive
step apply correspondingly to the subject matter of
claim1 of the second auxiliary request.

5. Therefore, claiml of the main request is inadm ssible
because it contains subject matter infringing
Article 123(2) EPC. The subject matter of the clains 1
according to the first and second auxiliary request are
not considered to involve an inventive step within the
nmeani ng of Article 56 EPC

Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:
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P. Martorana E. Turrini
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