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Summary of Facts and Subm ssi ons

0847.D

The appeal is against the decision of the Qpposition
Division rejecting the opposition against the European
patent No. O 649 562 according to Article 102(2) EPC

The wording of the independent claim1l as granted is as

foll ows:

"1. Acircuit protection device which has a resistance
at 23°C of less than 50 ohnms and whi ch conpri ses
(1) a first lam nar electrode (13),
(2) a second | am nar el ectrode (15), and
(3) a lamnar resistive elenent (61) which is
conposed of a PTC conductive polymer, and which
has a first face to which the first electrode is
secured and an opposite second face to which the
second el ectrode is secured;
t he devi ce conpri sing
(a) a main portion (11, C-D) which conprises
(1) a main part of the first electrode (13),
(ii) a main part of the second el ectrode

(15), and
(iii) a main part of the resistive el ement
(61);

and
(b) a first connection leg (19) which extends away
fromthe main portion and which conprises
(i) afirst leg part of the first electrode
(13) which is integral with the main part of
the first electrode (13), and
(ii) afirst leg part of the resistive
el ement (61) which is integral with the main
part of the resistive elenent (61);
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said first connection leg (19) conprising
(i) a first distal sub-portion (21) which
(a) is spaced away fromthe main portion of
t he devi ce,
(b) conprises a first distal sub-part of the
first leg part of the first electrode (13),
(c) conprises a first electrical connector
(51) which contacts the first distal sub-
part of the first electrode (13) and extends
at least to the second face of the |am nar
resistive element (61), and
(d) conprises a second residual conductive
menber (49) which is on the second face of
the first leg part of the resistive el enent
(61);
and
(ii) a first bridge sub-portion (25, D-E) which
(a) lies between the first distal sub-
portion (21) and the main portion (11, C D)
of the device,
(b) extends across the width of the first
connection |leg, and
(c) does not include any part of the second
el ectrode (15);
t he second residual conductive nenber (49) being a
menber which is separated fromthe second el ectrode
(15) and which, in the absence of the first-bridge sub-
portion (25, D-E), would be integral with the second
el ectr ode;
wher eby the device can be placed flat on a planar
i nsul ating substrate (9) having first and second
appropriately spaced-apart netal conductors (41, 43) on
the surface thereof, with the first electrica
connector (51) against the first nmetal conductor (41);
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and el ectrical connection can be nmade (a) between the
first netal conductor (41) and the first el ectrode
(13), through the first electrical connector (51), and
(b) between the second conductor (43) and the second
el ectrode (15)."

The opposition was directed against the patent as a
whol e and was based on the ground that the subject-
matter of the patent did not involve an inventive step
(Articles 100(a), 52(1) and 56 EPQC)

The follow ng prior art docunents were inter alia cited
in the opposition proceedi ngs:

A5:  US-A-4 924 204

A6: EP-A-0 308 306

A8: US-A-4 689 475

According to the decision under appeal it was not in
di spute that docunment A5 represented the cl osest state
of the art. The distinguishing features of the device
according to claim1 allowed the device to be 'surface
nounted' on a substrate, nanely to be directly nounted
flat on the substrate with the two el ectrodes on the
opposi ng faces of the resistive el enent being brought
into electrical contact wwth the corresponding first
and second netal conductors on the substrate. To make a
PTC therm stor of the state of the art 'surface

nmount abl e was, therefore, the objective technical
probl em addressed by the application in suit. This
probl em al so corresponded to the one described in the
originally filed application.



0847.D

- 4 - T 0661/ 01

According to the Opposition Division, the direct

conbi nati on of docunents A5 and A6 did not result in

t he device as clained, but further additional features
had to be introduced which were neither disclosed in

t he docunents of the state of the art nor bel onged to
t he general background know edge of the person skilled
in the field, since docunment A6 did not disclose a
resi dual conductive nmenber which, in the absence of the
bri dge sub-portion, would be integral with the second
el ectrode. These features were, noreover, not a casual
consequence of using a particular fabrication

technol ogy but the result of selecting a structural
design of the device that allowed to realize it
according to a specific fabrication technol ogy.

The di scl osure of docunent A8 was not considered in the
deci si on under appeal, as the opponent's argunents on
inventive step with respect to the independent claim
were not based on this docunment in the opposition

pr oceedi ngs.

The opponent | odged an appeal on 5 June 2001, paying
t he appeal fee on the sanme day. The statenent of the
grounds of appeal was received on 8 August 2001. The
appel l ant requested that the patent be revoked.

The appel | ant (opponent) was not represented at the
oral proceedings before the Board on 18 March 2004 as
announced in his letter of 27 January 2004. The request
for the revocation of the patent was maintained in the
letter.
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The respondent (patent proprietor) requested that the
appeal be dism ssed and the patent be naintained as
gr ant ed.

V. The appel |l ant argued essentially as foll ows:

- The technical problemunderlying the contested
pat ent having regard to docunent A5 as the cl osest
state of the art is to make a polyner therm stor
of the prior art 'surface nountable'. To this
effect, in the device of the invention, the
el ectrode contact to the upper mpjor face is
brought down to the |ower face of the device such
t hat surface nounting can take pl ace.

- Docunent A6 discloses in Figure 7 a ceramc
therm stor in which the contact to the upper
el ectrode is brought down to the | ower face by a
conductive |ayer and an end cap. The direct
conbi nation of the disclosures of docunents A5 and
A6 results, therefore, in a thermstor in which
the only difference with respect to the one
specified in claiml lies in the absence of a
second residual conductive nenber on the second
| ower face of the resistive elenment. The
el ectrodes on a polyneric material are, however,
| am nated on the whole surface of it. It would,
t herefore, be obvious to renove the material of
the el ectrode only at the unwanted portions. This
process automatically | eaves a second residual
conductive nenber in place and no inventive step

is related to the provision of it.

0847.D
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- Al ternatively, docunent A8 could be considered as
the cl osest state of the art, since it discloses a
pol yneric PTC element with two | am nar el ectrodes
covering its whole surface. As electric contacting
means have to be provided on the el ectrodes, a
person skilled in the art would have consi dered
t he di scl osure of docunent A6 as suitable for
provi ding a surface nmountable PTC el enent based on
the polyneric material disclosed in docunent AS.

VI . The respondent argued essentially as foll ows:

- Docunent A5 discloses a polyneric thermstor in
which the electric contact to the el ectrodes
| am nated on the polyneric material is made by
term nal nmenbers elastically clanping the
therm stor element from opposite directions. This
is done in order to prevent the |oss of stability
of the polyneric material which occurs in the
prior art under the influence of the heat evol ved
during soldering of |eads to the | am nated
el ectrodes. To provide an electrical connection as
specified in the i ndependent claimof the
contested patent in the therm stor disclosed in
docunent A5 woul d anmobunt to a conplete rejection
of the essential teaching of document A5, i.e.
el ectrically contacting the therm stor el ement by
springs. Such a nodification cannot be, therefore,
regarded as obvious to a person skilled in the art.
Moreover, it would not pose any difficulties to
the skilled person to nodify the therm stor
di scl osed in docunent A5 for making it surface
nmount abl e while retaining at the same tine the
el astic clanmping of the el ectrodes.

0847.D
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Docunment A6 relates to the automatic insertion of
a ceramic therm stor to reduce the production
costs of the associated circuits. The therm stor

el enent is made of a cerami c perovskite materi al
However, it is difficult on these materials to
provide a reliable ohmc electric contact. For
this reason, an electric coating nmaki ng good ohni c
contact to the ceramc is formed on the ceram c
slab and then an end cap which can easily be
soldered to the circuit board is attached on this

coati ng.

However, ceram cs and pol yners which are suitable
for a thermstor elenent are very different in
their properties. These differences include inter
alia the thermal expansion coefficient, processing
nmet hods, electroding, resistivity and capacitance.
Pol ymeric and ceramc arts are, therefore,
sufficiently different that a person skilled in
one art would not take technical solutions from
the other unless the prior art docunment in
guestion was concerned expressly with a probl em
where the underlying technol ogy was shared. This
applies to a great extent to the technol ogies

i nvol ved in manufacturing various products. For
this reason, the ceram c and polyneric

t echnol ogi es cannot be regarded as ' nei ghbouring
technical fields'.
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Reasons for the Decision

1

0847.D

The appeal is adm ssible.

The contested patent relates to a positive thernma
coefficient (PTC) therm stor conprising a conductive
polymer, i.e. a conposition conprising a polynmer with a
di spersed particul ate conductive filler, which is

| am nat ed between two el ectrode foils. The polyneric
therm stors of the state of the art cannot be nounted
flat on a printed circuit board and protrude fromthe
board, as they have electrical term nals extendi ng anway
fromthe major surfaces of the thermstor that are
soldered to the circuit board (cf. colum 1, lines 3

to 6 and 31 to 33 of the patent in suit). The patent,

t herefore, discloses a therm stor which can be nounted
flat on a circuit board, i.e. a surface nounted device
(SMD) design, allowing that the electric contact to
both el ectrodes can be made on the same major surface
of the therm stor.

Cl osest state of the art

It was comon ground in the opposition proceedings that
docunent A5 was the closest state of the art docunent
(cf. point 3.1 of the Reasons of the decision under
appeal ). In the statenent of grounds of appeal the
appel  ant, however, argued that docunent A8 could al so
be regarded as the closest state of the art.

In the follow ng the disclosure of docunments A5 and A8
wi ||l be presented:
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Docunent A5 discloses that prior art therm stor

el ements tended to deteriorate so nuch as to result in
a loss of stability under the influence of heat evol ved
during the soldering of the leads to the electrodes. It
has been proposed, for this reason, to retain the
therm stor elenent by neans of a pair of term nal
menbers el astically clanping the el enent from opposite
directions while held in contact wth the el ectrodes.
However, when the therm stor is heated as a result of
an overcurrent induced in the elenment during its
operation, the elenent which is nade froma polyneric
material as its principal conmponent, may soften to such
an extent that the resilient forces exerted by the

term nal nmenbers cause the elenent to deformat the
contacting locations. In the worst case, this softening
may |l ead to a short-circuiting between the opposite

el ectrodes (cf. A5, colum 1, line 36 to colum 2,

line 2; Figure 9).

Addr essi ng the above nentioned problens of the state of
the art, docunment A5 discloses a thermstor forned by a
sl ab- shaped pol yneric therm stor el enent havi ng

el ectrode |layers forned on its two opposi ng maj or
surfaces. Each one of the electrode |ayers conprises a
non- el ectrode region 2a and 3a which is displaced in
position with respect to the opposite non-el ectrode
region. Two electric termnals 5 and 6, having an
inwardly bent elastic tongue 5a and 6a, are elastically
engaged to the electrode |ayers on each side of the

el ement to contact the electrode on a region which is
aligned with the non-el ectrode region of the opposite
side. Should the therm stor be deforned as a result of
sel f-heating, short-circuiting will not occur because
the contacting region of each electrode |layer is
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opposite to the non-el ectrode region of the opposite
el ectrode layer (cf. colum 2, lines 14 to 68;
colum 3, lines 35 to 61 and Figures 1 to 3).

Docunment A8, on the other hand, discloses a therm stor
made of a sheet of a conductive polynmer 12 onto which
el ectrodes are provided by netal foils 14 and 16
attached to both sides. To inprove the adhesion to the
pol ynmer the metal surface has a m crorough surface.
Thi s increased adhesi on between the el ectrodes and the
pol ynmer conposition allows a |arger range of conductive
polymers to be used in manufacturing the devi ce.
According to the exanple disclosed in this docunent

ni ckel -pl ated steel |eads were attached to each netal
foil and the device was thereafter encapsul ated by an

epoxy resin (cf. colum 1, lines 11 to 18 and 56 to 63;
colum 2, lines 53 to 55; colum 3, lines 39 to 42;
Figure 1).

The Board concurs with the respondent in that the
skilled person would not disregard in docunent A5 the
manner in which the electric termnals are provided on
the therm stor, nanmely by elastically clanping the
therm stor el enment between them as this is the core of
this docunment's contribution to the state of the art.
When starting fromdocunent A5, the skilled person
woul d have to ignore its contribution to the state of
the art and nake a conpletely new approach in the way
of contacting the element to reach the structure
claimed in the patent in suit. To disregard the
essential teaching of docunment A5 woul d, therefore,
anount to a hindsight analysis having the invention of
the patent in suit in mnd.
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3.3 It remains therefore for the Board to consi der docunent
A8, which the appellant also relied on in the witten
statenent, as another starting point for an assessnent

of inventive step.

4, | nventive step

4.1 The circuit protection device according to claim1 of
the patent in suit conprises a |amnar polyneric
therm stor element 61 having el ectrodes 13 and 15
am nated on its two major faces. These faces will in
the follow ng be called the upper and the | ower face,
as the device is to be nounted flat on a circuit board.
A part of the netal foil of the |lower face el ectrode,
i.e. the bridge portion 25, is renoved along the wi dth
of the therm stor elenment dividing the netal foil in
two regions, a residual conductive nenber 49 and the
proper |ower face electrode 15. A U-shaped connection
|l eg 51 extends fromthe upper face to the residual
conductive nenber on the |ower face al ong the edge of
the therm stor elenent, providing an electric contact
between this nmenber and the upper face electrode 13. A
solder joint 59 lies between the connection | eg 51 and
t he upper electrode 13 and between the connection | eg
51 and the residual conductive nmenber 49. In this way,
el ectric contact can be made to both el ectrodes 13
and 15 on the sane face of the device, whereby the
therm stor el enent can be nmounted flat on the surface
of the printed circuit board (cf. colum 6, lines 14
to 38 and Figure 2 of the contested patent).

4.2 The circuit protection device according to claim1l
differs, therefore, fromthe therm stor disclosed in
docunent A8 essentially in that:

0847.D
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(a) a part of the |Iower electrode is renoved to form
t he non-conductive bridge portion and the residual
conductive nenber, and

(b) a U-shaped connection leg provides the electric
contact between this nmenber and the upper
el ectr ode.

It follows that the technical problemobjectively
addressed by the patent in suit having regard to
docunent A8 as the closest state of the art corresponds
to the problemstated in the patent, nanely to provide
a polyneric therm stor which can be nounted flat on a
circuit board and that does not protrude fromthe board
nore than is desirable (cf. colum 1, lines 31 to 33 of
t he patent).

Docunent A6, however, discloses a surface nountable
therm stor conprising a slab-shaped ceram c therm stor
el enent. El ectrodes 51 and 52 are provided on the upper
and | ower surfaces, respectively, so that they | eave
opposite end regions on each surface uncovered. A
conductive |l ayer 53 extends al ong the edge of the

el ement fromthe upper electrode to the region at the
| oner surface |left uncovered by the | ower el ectrode.
Finally, an end cap 55 is fitted onto this conductive
| ayer. The reason presented in this document for

provi ding a conductive |ayer and an end cap on top of
it is that materials that nmake good ohmi c contact to
the ceramic are hard to solder. Consequently, a
conductive |l ayer maki ng good contact to the ceramc is
chosen and then an end cap that can easily be sol dered
to the circuit board is fitted onto this layer (cf.
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colum 1, lines 3 to 9; colum 2, lines 18 to 36;
colum 4, lines 21 to 47 and Figure 7). The conbi ned
conductive layer 53 and end cap 55 fulfils, therefore,

t he sane function as the U shaped conductive | eg
according to the patent in suit, namely to permt that
el ectric contact to the upper electrode is brought down
to the thermstor's |ower surface, so that the device

is surface nountabl e.

The respondent has contended that the polynmer and
ceramc arts are sufficiently different that a person
skilled in one art would not take technical solutions
fromthe other unless the prior art in question
concerned expressly a problem where the underlying

t echnol ogy was shared. These differences include inter
alia the thermal expansion coefficient (CTE)

processi ng net hods, electroding, resistivity and

capaci tance. Ceramc materials, for exanple, have a
smal | er CTE than polynmeric materials and, therefore, a
hi gher thermal m smatch wth respect to the circuit
board, a fact that has to be taken into account in the
design of the device. Mreover, the fabrication and
processi ng techni ques of ceram c and pol yneric
materials are quite different, as ceram cs are sintered
at high tenperatures at which polyneric materials would
be destroyed and the manner in which the el ectrodes are
formed in these materials differs greatly. Wth
ceramics a netallic paste is fired at high tenperature
to forma contacting |ayer on the material. Wth

pol ymers, on the other hand, a netal foil or nesh is
enbedded into the surface of the material while the
polymer is held close to its nelting tenperature. It
follows fromthis difference in the el ectroding

technol ogy that in ceramcs the electrodes are forned
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at their final |locations while for polyneric materials
the el ectrodes fornmed fromthe enbedded netal foil are
patterned and etched at a | ater stage.

The Board concurs with the respondent in that the
ceramic and polyneric arts are quite different in the
aspects the respondent nentioned. However, the patent
in suit does not address these aspects, i.e. the
device's structural design or a choice of materials for
the el ectrodes, but only relates to the manner in which
the therm stor can be nounted flat on the surface of a
circuit board. The probl em underlying the contested
patent is, therefore, howto provide an electric
contact to the upper electrode of a therm stor |ying
flat on a circuit board. Although it is true that this
probl em can be solved in several ways, e.g. by
soldering |l eads to both el ectrodes or providing
resilient termnals which clanp the therm stor el enent
bet ween them and bending the | eads or term nals so that
they can be soldered to the circuit board, a skilled
person woul d al so recogni ze that the manner in which
the contacts are provided in the ceram c therm stor

di scl osed in docunent A6 is also suitable for the

pol ymer therm stor of document A8. The sel ection of the
el ectrodes materials and the structural design of the
device will have to be adapted to the particul ar
situation of a polyneric therm stor. The person skilled
in the art of polyner therm stors, however, is well
aware of the specific requirenents in this art.

Mor eover, as already nentioned, the patent in suit does
not address these issues.
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The Opposition Division considered in their decision

t hat the presence of the residual conductive nmenber 53
is the result of the selection of the device's

structure so that it can be realized according to a
specific, preferred technol ogy applicable only to the
polyneric art. The selection of this structure invol ved,

in their view, an inventive step.

The Board, however, cannot follow this |ine of argunent
and considers that, as pointed out by the appell ant,

t he residual conductive nmenber is nerely a consequence
of the manner in which an el ectrode |ayer is provided
on a conductive polymer, nanely by attaching a netal
foil or mesh on each side of the material, as disclosed
for exanple in docunment A8. It would, therefore, be a

| ogi cal consequence to renove the netal foil at the
portions where it is not needed. This contrasts with
the way the electrodes are provided on a ceramc
thermstor, since in this case only the sel ected areas
are covered by the netallic paste and then fired, and,
therefore, no unwanted el ectrode regi ons exist.

The respondent has also argued in this respect that the
presence of the residual conductive nmenber inproves the
mechani cal and el ectrical properties of the device. The
Board, however, cannot recogni ze any substanti al

i nprovenent of the device due to the residua

conductive nmenber. In particular, the respondent argued
that no potential drop occurs across the distal region
of the therm stor element, as its both faces are held
at the same electric potential by the U shaped
connection leg (cf. Figure 2 of the contested patent).
However, in the Board's view, the absence of the

resi dual conductive nmenber woul d not have substantially
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affected the distribution of electric field across the
di stal region of the thernoelectric elenent, since the
strongest electric field at any potential to which the
therm stor is subjected is applied across the main

region, i.e. the elenent's region between Iines C and D
in Figure 2.
5. For these reasons, in the Board's judgenent, the

circuit protection device according to claim1 does not
i nvol ve an inventive step in the sense of Article 56
EPC.

Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The patent is revoked.

The Regi strar: The Chai r man:
D. Meyfarth R K Shukl a
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