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Summary of Facts and Submn ssions

1644.D

The opponent (appellant) | odged an appeal, received on
14 January 1998, against the decision of the opposition
di vi sion, dispatched on 22 Decenber 1997, rejecting the
opposi tion agai nst the European patent No. 0 459 939
(application nunber 91 710 020.8). The fee for appea
was paid on the sane day. The statenent setting out the
grounds of appeal was received on 20 April 1998.

OQpposi tion had been fil ed against the patent as a whol e
and was based on Article 100(a) EPC, in particular on
the grounds that the subject-nmatter of the patent was
not patentable within the terns of Articles 52(1) and
56 EPC.

I n the decision under appeal, the opposition division
hel d that the grounds of opposition did not prejudice

t he mai ntenance of the patent as granted, having regard
inter alia to the foll ow ng docunents:

(D1) US-A-4 435 737 and

(D6) US-A-3 559 492,

In the attacked decision (see page 5, point 9.4), the
opposi tion division also considered the prior art
sensor shown in Figure 24 of the patent in suit and
di scl osed in the follow ng docunent cited in the
description of the patent in suit (see colum 1,

line 23):

(D8) US-A-4 694 687,
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During the appeal proceedings, the follow ng further
docunment s have been consi der ed:

(D2) DE-C-2 523 446,

(D3) US-A-2 767 973,

(D4) US-A-2 643 869,

(D5) DE-A-2 936 607 and

(D7) US-A-4 399 705.

Oral proceedings were held on 10 April 2002.

The appel |l ant requested that the decision under appea
be set aside and that the patent be revoked.

The respondent (patent proprietor) requested that the
patent be mmintained on the basis of the follow ng
docunent s:

Mai n request:

d ai ns: No. 1 to 11 of the granted patent,
Descri pti on: colums 1 to 27 of the granted patent,
Dr awi ngs: Sheets 1/19-19/19 of the granted patent,
First auxiliary request:

d ai ns: No. 1 filed at the oral proceedi ngs on

10 April 2002,
No. 2 to 11 of the granted patent,
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Descri ption: colums 1, 2, 5 to 27 of the granted
pat ent,
colums 3, 4 filed at the ora
proceedi ngs on 10 April 2002,

Dr awi ngs: Sheets 1/19-19/19 of the granted patent.

Second auxiliary request:

d ai ns: Nos. 1, 2, 3 filed at the ora
proceedi ngs on 10 April 2002,

Descri ption: colums 1, 2, 2a, 3, 3a, 3b, 4 to 12
filed at the oral proceedi ngs on

10 April 2002,

Dr awi ngs: Figures 1 to 5 6A 6B, 7 filed at the
oral proceedings on 10 April 2002.

VI . The wording of daimil of the main request reads as

foll ows:

"1l. An accel eration sensor conprising:

- a first stationary substrate (1) having a first
central junction pad (18u) and a first periphera
stationary el ectrode (17u) of an annul ar shape
surrounding the first central junction pad (18u);

- a second stationary substrate (2) having a second
central junction pad (32m and a second peri phera
stationary el ectrode (30l) of an annul ar shape
whi ch surrounds the second central junction pad
(32m and which is opposed to the first periphera
stationary electrode (17u) with a given spacing;

- an electrically conductive diaphragm (3) having a

1644.D Y A
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central segnent (26) fixed in the spacing through
the pair of first and second central junction pads
(18u, 32m, and a peripheral segnment (25m of
annul ar shape surroundi ng around and extendi ng
resiliently form|[read "fronf] the central segnent
(26) to undergo a displacenent in the spacing
relative to the first and second peri phera
stationary el ectrodes (17u, 30l) in response to an
external acceleration force, the electrically
conductive di aphragm (3) being conprised of a thin
segnented plate having a | eaf spring piece (27)
connecting the peripheral segnent (25nm) to the
central segnent (26) in free-end support;

- a pair of spacers (8, 9) conposed of thin netal
pl at es having an identical shape, and being
di sposed between respective ones of the first and
second central junction pads (18u, 32m) and the
central segnment (26) of the diaphragm(3) to
sandwi ch the sane (3) such as to provide an
el ectrical path fromthe peripheral segnment (25m
to either of the first and second central junction
pads (18u, 32n), and

- a coupling nenber (13) for securing a superposed
structure of the diaphragm (3), the pair of
spacers (8, 9) and the pair of first and second
stationary substrates (1, 2) with each other, said
coupl i ng nmenber passing centrally through said
superi nposed structure.”

Clains 2 to 11 of the nmain request are dependent.

The wording of Jdaim1 of the first auxiliary request

is identical to that of Claim1 of the main request
with the nention of the expression "of planar shape”
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between "..., the electrically conductive di aphragm (3)
bei ng conprised of a thin segnented plate” and "having

a |leaf spring piece (27)

Clainms 2 to 11 of the first auxiliary request are
dependent .

The wording of Jdaiml of the second auxiliary reguest

is identical to that of Claim1 of the main request
with the nention of the follow ng further feature at
the end of the claim

“..., wWherein at |east one (17u) of the stationary
el ectrodes (17u, 30l) is conposed of an electro-
conductive pattern conprising a main section (171u)
having a fixed area di nmension and a vari abl e section
consisting of a plurality of divided sections (172u)
whi ch can be cut selectively fromthe main section
(171u)."

Clains 2 and 3 of the second auxiliary request are
dependent .

The appel lant submitted that the cl osest state of the
art was represented by D1 or, alternatively, D8.

Considering daim1l of the main request, should it be

drafted in a two-part formwth regard to D1, the
characterising portion would only include the features
concerni ng the "di aphragm consisting of a thin plate
having a | eaf spring piece connecting the periphera
segnent to the central segnent in free-end support, the
"pair of spacers" conposed of thin netal plates, and
the "coupling nmenber"” passing centrally through the
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superposed structure of the accel eroneter. These
features represented technical neasures within the
scope of the customary practice foll owed by persons
skilled in the art. In particular, it was obvious to
repl ace the thin diaphragm portion 18 of the

accel eroneter known fromDl with the clained | eaf
spring piece 27, both solutions being equival ent (see
D4, Figures 3 and 4) and ensuring a flexible free-end
connection of the peripheral segnent to the centra
segnent of the diaphragm The clained use of a pair of
spacers was an obvious alternative to the central thick
portion 16 of the accel eronmeter shown in D1, both

sol utions providing a gap between the di aphragm and the
stationary el ectrodes. The clainmed central coupling
menber al so represented an obvious alternative to the
central fixation of the superposed structure of the
accel eroneter according to D1. In this respect,
attention was drawn to D7, Figure 1.

Having regard to D8, the only difference between the
subject-matter of Claim1l1 of the main request and the
di scl osure of Figure 3 of this docunent concerned the
central coupling nenber, the provision of which could,
however, not be considered as involving an inventive
st ep.

As to Jaiml of the first auxiliary reguest, the use

of the adjective "planar” sinply inplied that the

cl ai med di aphragm was not curved. The di aphragns of the
accel eroneters according to D1 or D8 were al so
"planar", so that the anendnent made coul d not add

anyt hing i nventive. Mreover, the anendnent gave the

i npression that the surface of the diaphragm was

conti nuous although a slit pattern was present.
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As far as Caiml of the second auxiliary request was

concerned, the added feature concerning the adjustnent
of the area of one of the stationary el ectrodes could
be derived from D5.

The respondent submitted that the closest state of the
art was represented by D1 which disclosed an

accel eration sensor having a superposed structure with
central fixation and conprising a "first stationary
substrate” with a first peripheral annular el ectrode, a
"second stationary substrate" with a second periphera
annul ar el ectrode, and an "electrically conductive

di aphragnmt’ having a central segnent and a peri phera
annul ar segnent extending resiliently fromthe centra
segnent to undergo a displacenent in the spacing
between the first and second peripheral stationary

el ectrodes in response to an external acceleration
force. The known accel eroneter had significant

di sadvant ages, in particular high manufacturing
precision and care in view of the dinensions, the
materials and the technol ogy used.

The obj ect underlying the present invention was to
provi de a capacitive accel erator characterised by a
hi gh nmeasuring precision and a sinple manufacturing
process, in particular an easy assenbling and re-
assenbling. This object was achieved by the conbi nation
of the features of daim1l of the main request relating

to the "di aphragm made of a thin plate having a | eaf
spring piece connecting the peripheral segnment to the
central segnent in free-end support, the "pair of
spacers"” consisting of thin nmetal plates providing an
el ectrical path fromthe peripheral segnment of the

di aphragmto either of the first and second centra
junction pads, and the "coupling nenber" passing
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centrally through the superposed structure including

t he di aphragm the pair of spacers, the first and
second stationary substrates. The conbi nati on of these
features offered the significant advantages over D1
that the diaphragm could be easily manufactured, the
sensitivity of the accel eroneter could be changed in a
sinpl e manner and the accel eroneter could be assenbl ed
and repaired without difficulty. Docunent D1 concer ned
an accel eroneter with structural simlarities to that
cl ai med but manufactured using a sem conduct or
mcrocircuit technol ogy based on etching and coating.
The skilled person had no reason for or hint at
departing fromthis teaching. A conbination of DI with
the ot her docunents cited would not be justified
because D2, D3, D4 and D8 dealt wth accel eroneters
having a different structure, nanmely with a di aphragm
fixed at the outer periphery and deform ng under
thermal stress; D6 and D7 concerned a conpletely

di fferent design concept.

As to Jaiml of the first auxiliary request, the

adj ective "planar"” inplied that the clainmed di aphragm
was not curved and had a uniformthickness. Thus, the
anmendnent made further distinguished the clained

di aphragm from that according to D1, for which

di fferent thicknesses of the portions 16, 18, 20 were
essenti al .

Wth regard to Jdaiml of the second auxiliary request,

D5 did not teach the adjustnent of the area of one of
the stationary el ectrodes of a capacitive accel eroneter
so as to conpensate for an inbal ance.

In summary, the conbination of the teaching of DL with
that of the other docunents cited reflected an ex post

1644.D Y A
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facto anal ysis.

Reasons for the Deci sion

1

1644.D

The appeal is adm ssible.

Respondent's mai n request

Docunent D1, which is considered to represent the nost
rel evant state of the art, discloses an accel eration
sensor conprising the follow ng features (see Figures 1
and 2):

a first stationary substrate 12 having a first
central junction pad (see colum 3, lines 37 to
41) and a first peripheral stationary electrode 22
of annul ar shape surrounding the first centra
junction pad,

a second stationary substrate 12 having a second
central junction pad and a second periphera
stationary el ectrode 22 of annul ar shape, which
surrounds the second central junction pad and is
opposed to the first peripheral stationary

el ectrode with a given spaci ng,

an electrically conductive di aphragm 14 havi ng a
central segnment 16 fixed between the first and
second central junction pads, a thin internedi ate
segnent 18 and a peri pheral segnent 20 of annul ar
shape, the internedi ate segnent resiliently
connecting the peripheral segnent to the centra
segnent in free-end support so that the periphera
segnent undergoes a di splacenent in the spacing
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between the first and second peripheral stationary
el ectrodes in response to an external acceleration
force (see colum 5, lines 2 to 5),

- the first stationary substrate, the di aphragm and
the second stationary substrate formng a
super posed structure and being centrally bonded
toget her by electrostatic or anodi c bonding (see
colum 4, lines 13 to 16) or soldering techniques
(see colum 4, lines 43 to 45) or other equival ent
process producing high strength joints and precise
positioning and spacing (see columm 5, lines 22 to
26) .

Therefore, the subject-matter of Caim1l1 of the main
request differs fromthe accel erati on sensor known from
D1 in the follow ng features:

(1) a leaf spring piece in the internedi ate segnent
of the di aphragm

(1) a pair of spacers consisting of thin netal
pl ates, having an identical shape and being
di sposed between the central segnent of the
di aphragm and the first and second central
junction pads, respectively, to sandw ch the
di aphragm so as to provide an electrical path
fromthe peripheral segnment to either of the
first and second central junction pads,

(1ii) a coupling nenber passing centrally through the
superposed structure so as to secure it.

2.2 In the letter of 3 Septenber 1998 (see pages 6 and 7),
the respondent states that the features (i), (ii) and

1644.D Y A
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(iii), in conmbination with the remaining features of
the claim represent the solution to the technica
problemto provide a capacitive accel erati on sensor
which allows a precise detection of acceleration and
can be easily assenbled and re-assenbl ed. Mreover, in
the patent in suit (see colum 2, line 58, to colum 3,
line 4), the need for a high sensitivity is also

menti oned. Considering the limts of the sensor known
fromDl resulting fromthe relatively rigid diaphragm
used (see the patent in suit, colum 2, lines 46 to 51)
and the mcrocircuit technol ogy used for its

manuf acture (see D1, colum 2, lines 3 to 7), the Board
agrees with this definition of the problemas far as
sensitivity and manufacture are concerned. On the other
hand, the statenent in the patent in suit (see

colum 2, lines 49a to 51) on the neasuring precision
of the known sensor is not convincing because,
according to D1 (see colum 2, lines 37 to 40),

accel eration is neasured while conpensating for
tenperature and stray capacitance, this speaking for
preci sion of the neasure.

Whereas the feature (i) provides for a better
flexibility of the diaphragm and thus a higher
sensitivity of the acceleration sensor, the features
(ii) and (iii), in particular the latter one, enable a
sinpl e assenbling and re-assenbling of the device. The
features, however, are not so functionally |inked
together that a synergistic effect results fromtheir
conbi nation. Indeed, the flexibility of the diaphragm
due to the presence of a |eaf spring piece, i.e. a
plurality of circunferential slits according to the

di scl osure of Figures 2, 10 and 17 of the granted
patent, is not related to the effect resulting from
feature (iii) that the sensor can be easily assenbl ed.
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The provision of a gap between the peripheral segnent
of the diaphragmand the first and second stationary
el ectrodes, respectively, by neans of suitable spacers
(feature (ii)) is not linked to the resiliency of the
connection of the peripheral segnent to the centra
segnent of the diaphragm (feature (i)). The fact that,
according to feature (iii), the elenents of the sensor
are fixed together by a central coupling el enment has no
effect on the flexibility of the diaphragm (feature
(1)) or the electrical path relying on the presence of
the spacers (feature (ii)). In summary, the effect

achi eved by one of the features (i), (ii) and (iii) is
not dependent on that of the others. The | ack of a
functional relationship entails that, while assessing
I nventive step, each of the features (i), (ii) and
(1i1) can be considered per se.

At the oral proceedings, the appellant stated that the
accel eration sensor according to Claim1l |acks

i nventive step having regard to the disclosure of D1
and the techni cal know edge of the skilled person, for
whi ch evi dence has been produced in the form of
docunents D4 and D7.

The flexibility of the clainmed diaphragmis obtained by
the provision of a leaf spring piece 27 (feature (i)),
whereas, according to D1, it results fromthe presence
of the thin internedi ate segnent 18. The skill ed person
knows that the flexibility of a disk-shaped di aphragm
can be influenced in different ways, for exanple by
using different materials and/or changing the di aneter
of the di aphragm and/ or changing its thickness and/or
usi ng various types of cut-out portions (slits) in the
di aphragm Evi dence for this technical know edge is

gi ven by docunent D4 relating to an accel erati on sensor
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provided with a spring nenber 28 form ng part of an
accel erati on-responsi ve system (see Figures 2, 3 and 4,
colum 5, lines 50 to 59, colum 6, lines 57 to 75).
Thus, the skilled person, if he considers the
sensitivity of the sensor of D1 to be insufficient
because the diaphragmis relatively rigid, knows how
the flexibility of this pick-up elenent can be varied
and inproved. This means that, in the light of this
know edge, the clainmed solution of providing a |eaf
spring piece in the diaphragm i.e. a plurality of
suitable slits according to the description of the
patent in suit, is an obvious alternative to that known
from Dl of reducing the thickness of the diaphragmin
its internedi ate segnent 18.

According to all the enbodi ments described in the
patent as granted, the diaphragmis a thin plate with
uni formthickness (see Figures 1, 7 and 14). For this
reason, a pair of thin netallic spacers are provided
between the central segnent of the di aphragm and the
first and second central junction pads of the
stationary substrates in order to have a gap between

t he peripheral segnment of the diaphragmand the first
and second stationary el ectrodes, respectively. Thus,
interpreting Caiml in the light of the description,
the solution of providing a pair of spacers |acks

I nventive step because it represents a foreseeable and
| ogi ¢ consequence of the choice of a diaphragmwth

uni formthi ckness. Mreover, it is an obvious
alternative to the solution shown in D1, which consists
in that the thickness of the central segnent 16 of the
di aphragm i s higher than that of the remaining part of
the diaphragm in particular the peripheral segnent 20.
As regards the material of the spacers, they are nade
of metal so as to establish an electrical path fromthe
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peri pheral segnent of the diaphragmto either of the
first and second central junction pads. Such a path is
al so provided in the sensor according to D1, in which
t he di aphragmis nade of an electrically conductive
sem conductor. The choice of netal for this aimis
obvi ous.

The provision of a coupling nenber for centrally fixing
t he superposed el enments of the accel erati on sensor
clearly represents a sinplification while assenbling
the device as conpared with the bondi ng techni ques used
in DL. In the decision under appeal (see page 4), the
opposition division argues that "screwing or nailing

t oget her of sem conducting wafers woul d appear to be a
very exotic technique, given the small overal

di mensi ons of the devices." This statenent is contested
by the appellant who refers to docunent D7 concerning
an accel eration sensor for detecting knocking signals
in internal conbustion engines.

The Board remarks that the sensor according to D7 (see
Figure 1 and 3, colum 2, lines 19 to 42) includes
inter alia a superposed structure consisting of a
thrust collar 4, a ceramc insulating washer 3, a

pi ezoceram c el enent 1, another ceram c insulating
washer 3 and a reaction mass 5, all these elenents
bei ng provided with a central opening through which a
mounting screw is guided to fix the acceleration sensor
to a surface of the engine. Thus, even though D7
concerns a sensor different fromthat clainmed, it gives
evi dence for the technical feasibility of a stack of
ceram c elenents fixed by a central coupling nmenber. In
view of the advantages of this system in particular
the easy assenbling and re-assenbling, the reliability
of the fixation and the precise and sinple centring of
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the various elenents, the skilled person would consi der
to use the feature (iii) for nounting the substrates
and t he di aphragm of the sensor according to D1, the
nore so as the materials used in D1 are froma
structural point of viewsimlar to those of the

pi ezoel ectric el enent and the washers of D7.

In conclusion, the subject-matter of Claim1l of the
mai n request results in an obvious way fromthe

di scl osure of docunent Dl to be consi dered together
with the technical know edge of the skilled person, for
whi ch evidence is given in docunents D4 and D7.

Hence, the respondent's nmain request is not allowable.

Respondent's first auxiliary request

As conpared to Caiml of the main request, Claim1l of
the first auxiliary request includes the further
feature that the di aphragm consists of a thin segnmented
pl ate "of planar shape". This amendnent does not render
the clained subject-matter inventive. |Indeed, the

adj ective "planar" characterising the "shape" clearly

i ndi cates that the clained diaphragmlies in a plane,
i.e. it is not curved, just as the diaphragmof the
sensor according to D1. The anmendnent is not equival ent
to the expression "of uniformthickness"” having a

di fferent technical neaning. In this respect, the

t hi ckness of the diaphragmis not defined in the patent
in suit, apart fromthe Figures 1, 7 and 14 which,
however, have a qualitative nature only. The Board,
noreover, notes that the passage of the patent as
granted cited by the respondent in support of the
amendnent, i.e. colum 6, lines 3 and 4, refers to
Figure 2 which, being a top view of the diaphragm (see
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also colum 3, lines 50 to 53) cannot give any
i nformati on concerning the thickness.

Thus, the subject-matter of aim1l of the first
auxi liary request |acks inventive step.

Therefore, the respondent's first auxiliary request is
not al | owabl e.

Respondent's second auxiliary request

Wth reference to Claim1l of the main request, Claiml
of the second auxiliary request includes the further
feature concerning the adjustable area of at |east one
of the stationary electrodes. The added subject-natter
is disclosed in Cdaim2 of the patent as granted and
Clains 4, 5 and Figure 6A of the application as filed.
Moreover, it clearly limts the protection conferred by
the patent as granted.

As regards the dependent clains, new Caim?2
corresponds to Caim3 of the patent as granted and
Caim6 of the application as filed. The subject-matter
of new Caim3 is disclosed in the application as filed
(see columm 5, lines 31 to 33).

Thus, the clains have not been anended in such a way
that they contain subject-matter which extends beyond
the content of the application as filed (Article 123(2)
EPC) or so as to extend the protection conferred
(Article 123(3) EPC).

In daim1l, the added feature solves the further
techni cal problem concerning the need to bal ance the
first and second capacitors of the accel eration sensor,
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whi ch are defined by the peripheral segnent of the

di aphragm and the first and the second peri phera
stationary el ectrodes, respectively. |ndeed,
considering that each capacitance Cl and C2 inter alia
depends on the surface S1, S2 of the stationary

el ectrode and the distance dl, d2 between the di aphragm
and the stationary el ectrode (see the patent in suit,
colum 8, lines 42 to 56), unequal distances dl and d2
woul d cause an inbal ance between Cl and C2, assum ng
that S1 and S2 are equal (see colum 8, line 57, to
colum 9, line 9). If such an inbalance is present, the
sensor does not have a stable neutral operating point
(see colum 11, line 52, to colum 12, line 7).

The appell ant submits that the accel eration sensor of
Claim1 lacks inventive step having regard to the

conbi nation of the teaching of docunent D1 with that of
D5.

Docunent D5 concerns an adjustable el ectronic el enent.
In particular, the Figure shows a capacitor having a
first electrode on a substrate 1, a dielectric |ayer 2
and a second el ectrode conposed of an electrically
conductive pattern conprising a plurality of sections
4, 5, 6, 7 having different areas, these sections being
connected to a comon lead in 12 through a path 11. By
interrupting the connection of the section 4 to the
path 11 or the connections 8, 9, 10, it is possible to
adj ust the capacitance.

The Board notes that the problemrelated to the

capaci tance i nbal ance in the accel eration sensor is not
recogni sed in D1, although this docunent concerns a
capacitive accel eration sensor conprising two
capacitors. Nor can the inbalance probl em be recognised
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in D5 because this docunent refers to a sinple
capacitor with adjustabl e capacitance.

Starting fromthe accel erati on sensor known from D1,
there is no reason to assune that this sensor is
negatively affected by a capacitive inbalance. On the
contrary, according to D1, colum 5, lines 22 to 26,
the process used for bondi ng the sem conduct or

di aphragmto the gl ass substrates ensures "precise
positioning and spaci ng". This neans that the sensor
has an inner symmetry which results fromthe accurate
assenbling procedure. The solution of Caim1l is based
on a quite different approach. The sensor is assenbl ed
in a sinple way (see features (ii) and (iii)) so that
an asymmetry between the el ectrode gaps is not

excl uded. A high neasurenent precision is neverthel ess
obt ai ned by introducing a further asymmetry between the
stationary el ectrode areas, which is easy to be
real i sed and conpensates the neasuring error due to

i nbal ance. Thus, it may be argued that it is per se
known to adjust a capacitance by varying the area of
one of the electrodes of the capacitor (see D5). But
this know edge is not sufficient to render obvious the
cl ai med sol uti on which conbi nes the advantages of an
easy assenbling and hi gh neasuring precision by not
avoiding a first structural asymmetry which is then
conpensated by a second asymmetry deliberately

i ntroduced into the sensor. The presence of an

i nventive step is, furthernore, supported by the fact
that other solutions are possible which would be
conpletely different fromthat clained, for instance
conpensating the inbalance with the electronic
detecting circuit.

Therefore, the Board concludes that the appellant's
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conbi nati on of docunments D1 and D5 is based on an ex
post facto anal ysis.

Hence, the subject-matter of daim1l1l of the second
auxi |l iary request involves an inventive step. Clains 2
and 3, being dependent on laim1l, also fulfil the
requi renent of inventive step.

The description according to the second auxiliary
request has been adapted to the new Caim1l. The
appel | ant has rai sed no objections against the
amendnent s nmade.

The respondent's second auxiliary request is thus
al | onabl e.

I n conclusion, taking into consideration the anmendnents
according to the respondent's second auxiliary request,
the Board considers that the patent as anended neets
the requirenents of the EPC

For these reasons it is decided that:

1

1644.D

The deci si on under appeal is set aside.

The case is remtted to the first instance with the
order to maintain the patent as anended in the
foll ow ng version according to the respondent’'s second
auxiliary request:

d ai ns: 1, 2, 3 filed at the oral proceedi ngs on
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10 April 2002,

colums 1, 2, 2a, 3, 3a, 3b, 4 to 12
filed at the oral proceedi ngs on

10 April 2002,

Figures 1 to 5 6A 6B, 7 filed at the

oral proceedings on 10 April 2002.

The Chair nan

G Davi es



