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Summary of Facts and Submn ssions

2969.D

The appel | ant (patentee) | odged an appeal, received on
12 February 1997, against the decision of the
opposition division, despatched on 3 Decenber 1996,
revoki ng the European patent No. 316 015. The fee for
the appeal was paid on 12 February 1997 and the
statenment setting out the grounds of appeal was
received on 14 April 1997.

The opposition had been filed against the patent as a
whol e, based on Article 100(a) EPC

I n the decision under appeal, the opposition division
held, inter alia, that a non- linear resistor as
specified in claim6 of the granted patent did not

i nvol ve an inventive step.

As to the process claim1l, the opposition division
concluded that it was not necessary to consider the
argunents presented by the opponent against the
patentability of this claim since the rejection of the
patent was based on the | ack of inventive step of the
device claim6 which had to be regarded as an

I ndependent claimdespite its fornmal dependence on
claim 1.

The contested decision referred, inter alia, to the
fol |l ow ng docunents:

Dl: Kingery, W D. et al. "Introductions to Ceram cs",
second edition, John Wley & Sons, Inc. (1976),
pages 429, 455, 475, 497, 787 to 794, 809 and 811;
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D3: E. Sonder et al. "ZnO Varistors Made From Powders
Produced Using a Urea Process", Cerami c Bulletin,
Vol . 65, No.4 (1986), pages 665 to 668;

D4: M Imataki et al. "Advanced Metal Oxide Surge
Arrestor For Gas Insulated Switchgear (@ S)", |EEE
Transacti ons on Power Apparatus and Systens, Vol.
PAS- 103, No. 10, Cctober 1984, pages 2990 to 2998;

D5: US-A-4 180 483;

D6: EP-A-0 097 923;

D7: EP-A-0 241 150.

I n a comruni cati on acconpanyi ng a sunmons to ora
proceedi ngs, which both the appellant and the
respondent (opponent) had requested, the Board drew t he
parties' attention, inter alia, to the fact that the
subject-matter of claiml1 of the patent as granted did
not appear to be supported by the application as
originally filed and, in conformty with the decisions
G 9/91 and G 10/91 (QJ 1993, 408) of the Enlarged Board
of Appeal, asked the appellant whether they wi shed this
point to be considered at this stage of the procedure.

By a letter dated 24 Septenber 2001, the appellant's
representative infornmed the Board that the appell ant
did not consent to the question of Article 123(2) EPC
bei ng di scussed. Furthernore, the representative
submtted that the appellant would not be represented
at the oral proceedi ngs, requested that the proceedi ngs
be continued in witing and filed two sets of clains by
way of auxiliary requests.
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Consi dering the circunstances of the case and the fact
that the respondent had not reacted to the appellant's
request to continue the appeal procedure in witing,
the Board decided to hold oral proceedi ngs as schedul ed
on 23 Cctober 2001 in the absence of the appellant.

The appel l ant requested in witing that the decision of
t he opposition division be set aside and the patent be
mai nt ai ned on the basis of the follow ng docunents:

Mai n request:
Clainms 1 to 13 as granted,
Description and Figures as granted,

First auxiliary request:

Clains 1 to 11 filed with the letter dated 24 Septenber
2001,

Description: revised pages 2 to 5 filed with the letter
dated 24 Septenber 2001, with the insert to page 2,
lines 40/41, filed with a letter dated 27 Septenber
2001;

Fi gures as grant ed.

Second auxiliary request:

Clains 1 to 5 filed with the |letter dated 24 Septenber
2001,

Description: pages 2 to 5 filed with the letter dated
24 Septenber 2001, with the insert to page 2,

lines 40/41, filed with a letter dated 27 Septenber
2001;

Fi gures as granted.

The respondent requested that the appeal be dism ssed.

Mai n request
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The wording of claim1l according to the main request
reads as foll ows:

"1. A process for producing and non-linear resistor
conprising the steps of:

preparing conposite material by mxing the foll ow ng
conponent s:

Bi ,O 0.25 to 1.0 nmol %

Sh, 0, 0.5 to 2.0 mol %

Co,0, 0.25 to 1.0 mol %

MhO, 0.25 to 1.0 mol %

Cr 0 0.1 to 1.0 nmol %

Ni O 0.1 to 1.0 nol%

Si G 0.25to 2.0 nol % and
Zn0O remai nder for 100 nol %

formng the conposite material into a desired
configuration to forma shaped body;

characterised by

performng firing of said shaped body at a controlled
firing tenperature, which firing tenperature is
adjusted to a tenperature in the range 1050 to 1100 °C
to adjust average particle size of a ZnO crystal
grow ng during the firing process wwthin a range of

7 umto 9 pm "

The wording of claim®6 according to the nain request
reads as foll ows:

"6. A non-linear resistor manufactured in accordance

wi th any one of the preceding clains which includes a
resi stor body formed with a conposite material conposed
of :
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Bi ,O, 0.25to 1.0 nol %

Sh,0, 0.5 to 2.0 nol %

Co,0, 0.25 to 1.0 nol %

MhO, 0.25 to 1.0 mol %

Cr .0 0.1 to 1.0 mol %

Ni O, 0.1 to 1.0 nol%

Si O 0.25 to 2.0 nol % and
Zn0O remai nder for 100 nol %

characterised in that

said resistor includes a ZnO crystal conponent, an
average particle size of which is adjusted within the
range of 7 umto 9 um"

Clains 2 to 5 and clains 7 to 13 are dependent on
claiml and claim6 , respectively.

First auxiliary request

Clainse 1 to 5 according to the first auxiliary request
correspond to clains 1 to 5 of the main request.

Claim6 according to the first auxiliary request reads
as foll ows:

"6. A non-linear resistor manufactured in accordance

wi th any one of the preceding clains which includes a
resi stor body formed with a conposite material conposed
of :

Bi ,O 0.25 to 1.0 nmol %
Sh, 0, 0.5 to 2.0 mol %
Co, 0, 0.25 to 1.0 mol %
\Ys[®} 0.25 to 1.0 nmol %
Cr 0 0.1 to 1.0 nmol %
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Ni O 0.1 to 1.0 nol %
Si O 0.25 to 2.0 nol % and
Zn0O remai nder for 100 nol %

characterised in that

said resistor includes a ZnO crystal conponent, an
average particle size of which is adjusted within the
range of 7 umto 9 um has a conpression strength equa
to or higher than 70 kgf/ m*¥ and has energy absorption
capacity ratio equal to or higher than 1.00."

Clains 7 to 11 are dependent on claim6.

Second auxiliary request

Clains 1 to 5 according to the second auxiliary request
correspond to clains 1 to 5 of the granted patent.

The appel lant's argunents can be sunmari sed as foll ows:

The opposition division had no objections agai nst
claim1 of the contested patent but found that the
subject-matter of claim®6 | acked an inventive step, in
particul ar, because the distinguishing feature of this
claim i.e. an average particle size of the ZnO crystal
within the range of 7 umto 9 um did not produce any
surprising results and was known fromthe prior art.
However, the conclusion reached by the opposition
division, to the effect that claim6 did not involve
the special sintering tenperature specified in claiml,
was erroneous, because the statenment in claim1l, that
firing of the shaped body was perforned at a controlled
firing tenperature, was an explicit feature of the non-
l'inear resistor of claim®6, in the sense that only a
resistor nmade by firing a shaped body at a controlled
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firing tenperature adjusted to a tenperature in the
range of 1050°C to 1100°C could infringe claimb®.

Hence, this claimnet the requirenents of patentability
in the sane way as the process claiml.

In reaching its decision to revoke the European patent,
the opposition division took the viewthat it had to
take a decision on the clains as a whole and that it
had to revoke the patent in its entirety, since it did
not consider claim6 to be all owable. However, as the
revocation was nerely based on the |ack of inventive
step of claim®6, the decision of the opposition

di vi si on shoul d be construed as the intent to maintain
the patent in anended form i.e. on the basis of

clains 1 to 5. Actually, if the opposition division had
clearly pointed out, before taking a decision that its
obj ections were based on claim®6 only, because it did
not consider this claimto involve the tenperature step
of claiml1, the patentee would have filed an auxiliary
request seeking mai ntenance of the patent on the basis
of clains 1 to 5 only. As the opponent did not file an
appeal against the "effective decision" of the
opposition division to allowclains 1 to 5, the
decision G 9/92 of the Enlarged Board of Appeal should
be followed in the present case and, consequently, the
patentability of clains 1 to 5 should no | onger be
guesti oned.

The object of the present patent was to provide a

mat eri al and a process for producing a non-linear

resi stor which exhibited not only excellent

vol tage/ current characteristics, but also nechanica
characteristics, and to provide a non-linear resistor
whi ch had satisfactory voltage absorbing ability and
sufficiently high nechanical strength. This object was
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satisfied essentially by selecting a conposition within
the cl ai ned range of conpositions and by firing a
shaped body nmade of a material of this conposition at a
controlled firing tenperature in the range of 1050°C to
1100°C with the specific aimof obtaining average
particle sizes within the range of 7 umto 9 pum

Docunment D6 showed conpositions involving MO and N O
rather than MnQ,and NNOQO, as clained in the contested
patent. Thus, the conposition of the present invention
had di fferent oxygen quantities. Since the oxygen
content affected the characteristics of non -1linear
resi stor bodies, the resistor of the invention and the
resi stor known from D6 could not have the sane
characteristics. Furthernore, D6 was concerned with
sintering tenperatures in the range of 1100°C to 1350°C
and did not nention grain sizes. Accordingly, D6 did
not recogni se the benefit which could be obtained by
sintering in the clained tenperature range and by
achieving the clained grain size, and, in fact, this
docunent was nerely concerned with the probl em of
producing a varistor with a uniform structure.

D4 stated that the performance of MOA (netal oxide
surge arrestors) mainly depended on the characteristics
of the ZnO el enents and was not relevant in the present
case because it drew the reader's attention to such

el enents and away from ot her consi derati ons.

A conbination of D6 with any one of the cited
references did not permt a person skilled in the art
to reach the inportant features of the clained

I nvention and, thus, achieve a non-linear resistor
according to claim6 which showed not only good
mechani cal characteristics but also excellent
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vol tage/ current characteristics.

Caim6 of the first auxiliary request conprised a
conbi nation of originally granted clains and,
therefore, this claimshould not give rise to any
obj ection under Article 123 EPC

The second auxiliary request conprised solely the
process clainms 1 to 5 as granted which had been
consi dered al |l owabl e by the opposition division.

The respondent argued essentially as foll ows:

D6 represented the closest prior art because it showed
conpositions equivalent to the ones specified in the
present patent. In fact, the only differences between

t he conpositions disclosed in D6 and the ones covered
by the present patent concerned nickel (N ) and
manganese (M) oxides. According to the genera

know edge of the skilled person, NiO represented only a
theoretical possibility because it was not stable at
hi gh tenperatures. The correct form of oxide would be
Ni O as shown in the exanples of the patent
specification. As to MO, this oxide was equivalent to
MhO because after treatnment of the resistor body at the
sintering tenperatures the sane final product resulted
from MnO, and MO

It was generally known in the art that the electrica
properties of a non-linear resistor depended on the
average size of the ZnO grains. Hence, it was obvious
to the skilled person to choose the average grain size
according to the electrical characteristics to be
achieved. As to the nmechanical characteristics, it was
known that the nechanical stability of ceram c bodies
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depended on the porosity of the material, in the sense
that | ower porosity (i.e. larger grains) contributed to
nmechani cal stability. However, it was al so known that
there was a further conpeting effect which caused the
mechani cal stability to dimnish with increasing grain
sizes. It was obvious to a person skilled in the art
that the conbination of these known effects would
produce a maxi num of nechanical stability within a
certain range of average particle sizes.

As to the first auxiliary request, the conbination of
features specified in claim6 was not adm ssi bl e under
Article 123(2) EPC because it was not disclosed in the
application as originally filed.

As to the process claim1l according to the second
auxiliary request, the conbination of the clained
tenperature and grain size ranges did not have any
surprising effect. In fact, the clainmed tenperature
range sinply covered the tenperatures required by the
conpositions and sintering tine (between 10 and 20
hours) specified in Exanples 1 and 2 of the contested
patent in order to obtain the clained range of grain
si zes.

Reasons for the Deci sion

1. The appeal is adm ssible.

Rel evance of G 9/92

2.1 In the appellant's view, the decision of the opposition
di vision to base the revocation of the patent on

2969.D Y A
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obj ections agai nst the device claim®6 inplied an
"effective decision" to maintain the patent on the
basis of the process clains 1 to 5. Thus, G 9/92 (QJ
1994, 875) should be applied in the present case, and,
consequently, the patentability of clainms 1 to 5 should
no | onger be questi oned.

According to the decision G 9/92 of the Enl arged Board
of Appeal, neither the board of appeal nor a non-
appeal i ng opponent nmay chal l enge the nai ntenance of the
patent as anmended in accordance with the interlocutory
deci sion of the opposition division. In the present
case, the respondent had filed an opposition against
the patent as a whole and submtted argunents agai nst
all clainms. Though the opposition division observed in
the contested decision that the argunents presented by
t he opponent with respect to the sintering tenperature
included in claim1l "need not be gone into further,
since the rejection of the patent is based on

I ndependent device claim6" (point 9.4 of the contested
deci sion), there can be no doubt as to the concl usions
reached by the opposition division to allow the request
of the opponent (respondent) and revoke the patent in
its entirety.

Hence, G 9/92 has no relevance in the present case and
the respondent is entitled to argue agai nst the patent
as a whol e.

Mai n request

3.1

2969.D

The clains of the main request, which correspond to the
clainms of the patent as granted, conprise an

I ndependent process claim1l and a product claim®6
containing a reference to the manufacturing process
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specified in any of preceding clains 1 to 5.

According to the case | aw of the Boards of Appeal,
clainms for products defined as having been made by a
particul ar process are only allowable if the products
as such satisfy the requirenents of patentability, i.e.
only if they are novel and inventive. In particular,
according to the decision T 219/93 (not published),
product - by- process clainms have to be interpreted in an
absol ute sense, i.e. independently of the process. If
their subject-matter as such is new, they still do not
i nvol ve an inventive step nerely because the process
for their preparation does so. In order to be
patentable, a claimto a product as such has to be a
solution to a separate technical problemwhich is not
obvious in the light of the state of the art.

Therefore, the opposition division was correct in
considering claim6 as an i ndependent device cl aim
which had to conply, inter alia, with the requirenents
of Articles 52 to 56 EPC in order to be all owable.

The novelty of the process according to claim1 or of
the non-linear resistor according to claim6 is not in
di spute.

Docunent D6, which was considered as the closest prior
art by the opposition division, relates to a non-I|inear
resi stor which includes a resistor body forned wwth a
conposite material conposed nmainly of ZnO and of oxides
of antinony (Sb), bismuth (Bi), cobalt (Co), nmanganese
(M), chromium (Cr), nickel (Ni) and silicon (Si), in
particul ar Bi ,0;,, Co,0;,, MO, Sb,0, NO C,0 and Si 0.
Several exanples shown in Table 1 (page 9) conprise

per cent ages of such oxides which fall within the ranges
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specified in claim6 of the main request.

The subject-matter of claim6 differs fromthe non-
linear resistors disclosed in D6 essentially in that:

(a) it is manufactured according to the process
specified in clains 1 to 5;

(b) it conprises NNOQ, and MO, i nstead of Ni O and MO

(c) the average particle size of a zinc oxide crystal
conponent is adjusted within the range of 7 umto
9 um

As to (a), it is observed that according to the case

| aw of the boards of appeal (cf. T 205/83 (QJ 1985,
363)), if novelty of a product could not be defined by
structural characteristics but only by its nethod of
manuf acture, novelty could be established only if

evi dence was provided that nodification of the process
paraneters resulted in other products. In the present
case, the characteristics of the resistor of the

i nvention are defined essentially as a function of the
average particle size of ZnO crystal (cf. Figures 8 to
10 of the patent specification) and the sintering
tenperature range specified in the process clains
appears to be nerely dictated by the requirenent to
obtain resistor bodies falling within the clained range
of average particle sizes when the sintering process is
carried out for the sintering tine referred to in the
description. Since there is no evidence in the
contested patent that the choice of the particular
sintering tenperatures specified in the process clains
m ght further influence the properties of a non-Iinear
resistor and thus distinguish the resistors of the
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i nvention from products which have the sane average
particle sizes but are obtained by neans of different
sintering tenperatures and tines, the reference to the
process clainms in the product claimhas no limting
effect on the subject-matter covered by the latter.

As to (b), the respondent has essentially argued that
the reference to NNO, in claim6 of the contested patent
cannot be correct because it is known in the art that
only NNOis stable and finds practical application (cf.
Hol | eman- W berg, "Lehrbuch der Anorgani schen Chem e",
81.-90. edition, Walter de Gruyter, Berlin-New York
1976, pages 942 and 943). The respondent's subm ssions
appear to be confirnmed by the exanples given in the
description of the patent as granted (and of the
application as originally filed) which refer only to
Ni O (cf. published patent specification: page 4,

line 27, table and line 47; page 5, line 11).

Furt hernore, the respondent has argued that MO and WMhO,
are equi val ent as starting conponents for a non-Ilinear
resi stor because the end product after the heat
treatnent would be the sane. The fact that M1O and MO,
can be considered interchangeable for the preparation
of sintered resistor bodies appears to be supported by
D7, which discloses non-linear resistors conprising the
oxi des of Bi, Co, Sh, C, Si and Zn recited in claim®6
together with Ni O an MO, (D7, page 5, Table 1(a)). A
further exanple of the use of MO, instead of MO for
the preparation of non-linear resistor bodies is given
in D5 (colum 5, Table 2).

Hence, the Board shares the respondent’'s view that the
skill ed person would be aware of the possibility of
replacing MnOwth MO, in the conposite material for
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the non-linear resistor body known from D6, and that,
therefore, this difference between the present

i nvention and the closest prior art does not contribute
to the inventive step of the clained subject-matter

As to feature (c), D6 does not disclose any specific
average particle size for the ZnO crystal. Wth regard
to the structure of the sintered resistor bodies, this
docunent teaches that "the zinc oxide which is the main
conponent usually constitutes the conponent of
relatively large grain bodies as nuch as severa

m croneters to several tens of mcroneters, and

metal lic oxide which is the additive conponent
constitutes the conponent of thin grain boundary | ayers
whi ch interpose anong contact surfaces of the zinc

oxi de grain bodies in the state of w apping thenf

(page 2, second paragraph).

Hence, starting from docunent D6, the probl em addressed
in the present patent could be defined as determ ning
the appropriate average particle size for the zinc

oxi de crystal conponent.

According to the respondent, it is generally known in
the art that the average grain size of ZnO affects the
vol tage-current characteristics of a non-Ilinear
resistor and that, therefore, the choice of the
appropriate grain size is primarily dictated by the

el ectrical characteristics to be achieved.

The respondent's argunent and the fact that the clained
range of average particle sizes covers values which are
typical for a non-linear resistor find support in D3
whi ch shows sanpl es havi ng average grain sizes ranging
froml.4 umto 9.3 um and teaches that the breakdown
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vol tage decreases with increasing sintering
tenperature, i.e. with increasing grain sizes.

The Iink between electrical characteristics and grain
sizes is further confirmed in D5 which relates to a

nmet hod for form ng ZnO containing ceram c bodies with
non-linear electrical characteristics. According to
this docunent, the "major advantage of the present
process is the ability to closely control the grain
size and diffusion during annealing. Simlarly, as non-
linear electrical characteristics appear only after
anneal ing, the value of & and C can be tailored to the
requi renents of the device when adjusting the annealing
tenperature and tine to control the grain size and

di ffusi on di stance", whereby a is the coefficient of
non-linearity and Cis the non-linear resistance
(colum 5, lines 2 to 7).

As shown in D5 (cf. Table 1), a ceram c including 80%
ZnO and 20% m xed oxi de gl ass according to Table 2
shows non-Ilinear behaviour starting froman average
grain size of 5.9 uym The sanples referred to in this
docunent have an average grain size ranging from5.9 to
10.6 pm whereby with increasing grain size the non-

| i near coefficient increases whereas the non-Ilinear

resi stance decreases.

The el ectrical properties of metal oxide surge
arrestors based on ZnO elenents is further investigated
i n docunent D4. As acknow edged by the appellant (cf.

| etter dated 24 Septenber 2001, page 6), Figures 2(a)
and 2(b) of this docunent conpare the voltage gradient
ratio ¢ wwth the mcrostructure of the ZnO crystal.
These figures indicate values of 1.05 and 2 for this
paraneter. Figure 4 of D4 shows the rel ationship
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bet ween energy absorption capability per unit volune
and voltage gradient ratio ¢. FromFigure 2 it can be
concluded that the grain size is 10 um when ¢ is 1.05,
and 5 um when ¢ is 2.0, whereas, according to Figure 4
the energy absorption capability is around 1.0 for

val ues of ¢ between 1.05 and 2.0. In other words, the
sanpl es considered in D4 have simlar energy absorption
capability as the resistors according to the present

i nventi on when the average particle size ranges from

5 umto 10 pm

According to the appellant, however, the contested

pat ent shows that the range of grain sizes from7 pumto
9 um provides the unexpected result of ensuring not
only excellent voltage/current characteristics but also
I mproved nechani cal characteristics. The recognition of
t he benefit which can be achieved with the clai ned
range would thus justify the presence of a "selection

I nvention".

According to the established case | aw of the boards of
appeal (cf. T 198/84 (QJ 1985, 209) and T 279/89), a
sel ection of a sub-range of nunerical values froma
broader range is new when each of the follow ng
criteria is satisfied:

(a) the selected sub-range shoul d be narrow,

(b) the selected sub-range should be sufficiently far
renoved fromthe preferred part of the known range
(as illustrated for instance in the exanples given
in the prior art);
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(c) the selected sub-range should not be an
arbitrarily chosen specinen fromthe prior art,
i.e. not nerely one way of carrying out the prior
art teaching, but nust provide a new invention
(pur posi ve sel ection).

As it appears fromthe teaching of D3, D4 and D5, the
claimed range of 7 umto 9 pum does not neet the
criteria (a) and (b) because it cannot be regarded as
narrow with respect to the ranges disclosed in these
docunents and, noreover, it covers sone of their

typi cal values. This should suffice to arrive at the
concl usion that the clainmed range cannot be consi dered
as new.

As to the "special effect” of inproved nechanica
properties which can be obtained with an average
particle size between 7 pumand 9 pum the patent
specification shows that the conpression strength of
two specinmens of non-linear resistors according to the
present invention reaches a maxi rumw thin the clained
range of average particle sizes.

In the opinion of the Board, this effect would be
easily recogni zed by the skilled person carrying out
routi ne measurenents on non-linear resistors within the
typical range of 5 umto 10 um Moreover, it could al so
be expected since it is generally known that the
mechani cal stability of a ceramc body is the result of
two conpeting effects (i.e. porosity and surface
cracks) which are dependent on the average grain size
(cf. D1).

In summary, the Board finds that the range of average
particle sizes specified in claim6 cannot be
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consi dered new with respect to the ranges known from
the prior art (e.g. D4), and that it would have been
obvious to a skilled person starting fromD6 to devel op
a non-linear resistor with average particle sizes

wi thin known ranges. In doing so, the skilled person
woul d have arrived at a resistor falling within the
terms of claim6 w thout the exercise of any inventive
skills.

Hence, the subject-matter of claim6 of the main
request does not involve an inventive step within the
nmeani ng of Article 56 EPC.

First auxiliarily request

2969.D

Claim6 of the first auxiliary request is based on
clains 6, 8 and 9 of the patent as granted. In the
application as originally filed, the val ues of
conpression strength and energy absorption capacity
rati o which are now associated with a range of average
particle sizes of 7 umto 9 uymare defined in
connection with a range of 5 ymto 10 ym 1In
particular, in the application as originally filed

i ndependent claim 3 defines a range of average particle
sizes of 5 umto 10 um and dependent clains 4 and 5
specify a conpression strength "approxi mately and

hi gher than 70 kgf/mt and an energy absorption capacity
rati o "approxi mately or higher than 1.00",

respectively. On the other hand, claim9, dependent on
claim3, recites a range of 7 umto 9 um whereas
clainms 10 and 11, dependent on claim9 specify a
conpression strength "approxi mately and hi gher than

80 kgf/mt and an energy absorption capacity ratio
"approxi mately or higher than 1.10", respectively.
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Furthernore, claim®6 covers the possibility of
achieving a conpression ratio "equal" to 70 kgf/ m¥ and
an energy absorption capacity ratio "equal" to 1.00
within the range of average particle sizes of 7 umto
9 um though this is in contradiction with the data
shown in Figures 8 and 9 of the patent specification.

As claim6 contains subject-matter which extends beyond
the content of the application as originally filed, the
first auxiliary request in not adm ssi bl e under

Article 123(2) EPC

Second auxiliary request

10.1

2969.D

As poi nted out above in connection with the main
request, the Board considers that it does not involve
an inventive step to arrive at a non-linear resistor
conprising a shaped body nade of a material sel ected
within the clained range of conpositions and having an
average particle size falling within the clainmed range.

Simlarly, a process consisting in mxing the clained
conmponents, formng the resulting conposite nmateri al
into a shaped resistor body and adjusting the average
particle size of ZnO growing during the firing process
within a range of 7 umto 9 um cannot be regarded as

i nventive.

Caiml according to the second auxiliary request,
however, specifies a process for producing a non-linear
resistor which links the firing tenperature range with
the range of average particle sizes of the ZnO crystal
grow ng during the firing process.

Hence, the essential question to be considered nowis
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whet her the particular selection of a sintering
tenperature and an average particle size falling wthin
the cl ai ned ranges i nvolves any inventive activity on
the part of the skilled person.

According to the appellant, the prior art does not
recogni se the benefit of selecting a conposition within
the clainmed range of conpositions and of firing a
shaped body nade from such a conposition at a firing
tenperature in the range of 1050°C to 1100°C with the
specific aimof obtaining average particle sizes wthin
the range of 7 umto 9 um In fact, in the appellant's
view, the particular conbination of tenperature range
and average particle size range specified in the
process claim1l has an effect on the electrical and
mechani cal characteristics of the non-linear resistor
whi ch coul d not be expected by the person skilled in
the art. Such "special effect"” would justify the
presence of a selection invention.

Docunent D6 relates to a process for producing a non-
| inear resistor conprising the step of firing the
shaped resistor body at a tenperature in the range of
1100°C to 1350°C. According to a specific enbodi nent
(page 8, lines 16 to 18), the conposite body was
"sintered at 1300 °C for 2 hours".

D3 refers to three ZnO vari stors produced by sintering
at 1100°C or 1200°C for 45 mnutes, the resulting
average grain size being 5.1 ymand 9.3 pum
respectively (cf. D3, page 665, |eft-hand col um,

lines 1 and 2, and page 667, Table Il). Furthernore, it
is pointed out in D3 that higher tenperatures result in
| arger grain sizes "as it mght be expected" (page 666,
ri ght-hand col unm, second paragraph).
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According to D5, the annealing step in a process for
produci ng non-linear resistors "conprises heating in
the absence of pressure to a tenperature suitably in

t he range of 1000°C to 1300°C for a tine on the order
of 1 to 2 hours", and, furthernore, "as non-I|inear

el ectrical characteristics appear only after anneali ng,
the value of &4 and C can be tailored to the

requi renents of the device when adjusting the annealing
tenperature and tinme to control the grain size and

di f fusi on distance" (D5, colum 4, line 68 to colum 5,
line 8). The specific sanples listed in Table |I have
grain sizes of 5.9 ym 7.3 pm 8.6 pmand 10.6 um and
are obtained by annealing for one hour at tenperatures
of 1150°C, 1200°C, 250°C and 1300°C, respectively.

In D7 sintering is carried out "preferably at 1150 -
1250 °C" for 2 to 7 hours (page 4, line 30).

Hence, the general teaching of the prior art concerning
the sintering step in a process for producing non-
linear resistors can be summari zed as fol |l ows:

- typical sintering tenperatures range from 1000°C
to 1300°C

- the average grain size is a function of both
sintering tenperature and tineg;

- the electrical characteristics of the sintered
body depend on the average grain size and can be
controlled by adjusting both sintering tenperature
and sintering tine.

The non-linear resistors according to "Exanple 1" and
"Exanple 2" of the contested patent were produced by
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firing at a tenperature in a range of 1050°C to 1250°C
for ten to twenty hours (published patent: page 4,
lines 51 and 52; page 5, lines 11 to 12). Figure 7
shows the |inear dependance of the average grain size
on the firing tenperature and on the conposition of the
resi stor body.

The conpression strength of sanples produced "by
varying the firing tenperature and thereby varying the
average particle size of ZnO crystal” is shown in
Figure 8 as a function of the average particle size
(cf. patent as published: page 5, lines 24 to 26).

Simlarly, the dependance of the energy absorption
ratio as a function of grain size is shown in Figure 9.

In summary, the contested patent teaches that:

- for a particular conposition and a given firing
time the average particle size of ZnO crystal is a
function of the firing tenperature;

- the nechanical and electrical properties are a
functi on of average particle size;

- by adjusting the firing tenperature, and
consequently the average particle size, it is
possible to control the nmechanical and el ectrica
properties of a non-linear resistor;

- by appropriately selecting the average particle
size it is possible to maxim ze sone el ectrica

and mechani cal characteristics of the resistor.

As to the selection of the firing tenperature, the
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teachi ng of the contested patent does not go beyond
what is already known fromthe prior art. In
particul ar, as the nechanical and el ectrical properties
of the non-linear resistors according to the present
invention are nerely presented as functions of the
average particle size and not attributable to
particular firing tenperatures (cf. point 5.3 above),

t he patent specification does not disclose or inply any
addi tional effect that may be achi eved by grow ng ZnO
crystal grains under the disclosed firing conditions
(i.e. at |ower tenperatures for longer firing tines).

In the absence of any docunented effect, beyond the
grow h of ZnO crystal of certain sizes, produced by the
cl ai med tenperatures on the structure or
characteristics of a non-linear ZnO resistor, the

conmbi nation of firing tenperatures falling within the
claimed range and of firing times wwthin the range
indicated in the exanples of the contested patent has
to be regarded as one of the possible options avail able
to the skilled person wishing to obtain a non-I|inear
resistor wwth an average particle size within the

cl ai med range.

Since the conbination of the process steps specified in
claim1l of the second auxiliary request appears obvious
in the light of D6 and of the skilled person's genera
know edge, the subject-matter of this claimdoes not

i nvol ve an inventive step within the neani ng of

Article 56 EPC

In sunmary, the Board finds that none of the
appel lant's requests is allowable and that, therefore,
there is no basis for the nmai ntenance of the patent.
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For these reasons it

The appeal is dism ssed.

The Regi strar:
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