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Summary of Facts and Subm ssi ons

2474.D

This is an appeal against the decision of the Exam ning
Division to refuse European patent application

No. 92 309 428.8 on the ground that the independent
device claim 1l | acked an inventive step over the

conbi ned teaching of the follow ng two docunents:

D1: Journal of the El ectrochem cal Society, Vol. 132,
No. 11, Novenber 1985, pages 2768 to 2771

D2: Dat abase WPI L, week 8918, AN 89-134 192 and
JP-A-1 079 007.

The features of dependent clains 2 to 12 were
considered not to add anything inventive to the
subj ect-matter of claim1.

The foll ow ng docunments were also referred to during
exam nation but were not relied upon in the decision of
t he Exam ni ng Di vi si on:

D3: US-A-4 400 244.

D4: Patent Abstracts of Japan, Vol. 11, No. 176,
C 426, 05-06-1987 and JP-A-62 004 239
(10-01-1987).

The notice of appeal was filed on 25 July 1997 and the
appeal fee was paid on the sane day. The st atenent
setting out the grounds of appeal was filed on

1 Cctober 1997.
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The appel | ant requests that the decision of the

Exam ning Division be set aside and the patent
application be allowed on the basis of the main request
or, alternatively, on the basis of the auxiliary
request, both filed with the statenent of the grounds
of appeal .

Claim 1l of the main request reads as foll ows:

"1. Process for the formation of a thin filmof a
sem conductor containing Cd and Te which includes
electrolytic deposition of material froma bath by
passi ng current between an anode and a cat hode,
characterized in that

the anode is separated fromthe bath fromwhich the
sem conductor is deposited by an ion-exchange nenbrane
so as to give an anolyte conpartnent and a cathol yte
conpartnment."

Claim 1 of the auxiliary request reads as foll ows:

"1. Process for the formation of a thin filmof a

sem conduct or which includes electrolytic deposition of
material froma bath by passing current between an
anode and a cat hode, characterized in that

the anode is separated fromthe bath fromwhich the
sem conductor is deposited by a cation-exchange
menbrane so as to give an anol yte conpartnent and a
cat hol yte conpartnent, and the sem conductor conpound
is deposited on the cathode."”

Claims 2 to 14 of both the requests are dependent
cl ai ns.
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| V. The argunents presented by the appellant in support of
his requests can be sunmari sed as foll ows.

The application relates to a process for naking
photovoltaic cells. The probl em which the invention
sets out to solve is to find a process for making
photovoltaic cells with inproved el ectrica
performance, as wi tnessed by the fact that all the
exanpl es described in the application relate to the
per formance paraneters of the finished devices.

Docunent D1 relates to the manufacture of Cd Te
photovoltaic cells, but does not suggest how to obtain
devices with inproved performance characteristics.
There is no indication of ultinmate device performnce.
Docunment D1 furthernore refers only in passing to
separating the anode and cat hode conpartnents to avoid
contam nants fromthe anodi c process, and the
separation is acconplished by neans of a glass frit. A
glass frit is not an effective barrier because it does
not prevent but nerely del ays contam nants reaching the
cat hol yte conpartnent, resulting in poor quality of the
phot ovol taic cell.

In contrast, the use of an ion-exchange nenbrane
according to the invention provides a genui ne
separation between the anolyte and the cathol yte bath.
This separation brings with it several inprovenents.
First, there is the greater purity of the deposited
material, which is highly inportant in the case of

phot ovol tai ¢ devi ces. Secondly, because an ion-exchange
menbrane - unlike glass frit - is an effective block to
the mgration of unwanted inpurities, it can be used in
conti nuous processes of the kind enployed in the

manuf acture of photovoltaic cells. Thirdly, because an

2474.D Y A
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i on- exchange nmenbrane can be crossed by H ions but not
by Te ions, the presence of this barrier prevents the
formation of telluric acid which has been found to
occur in the absence of the barrier and which is a
conpeting reaction renoving fromthe bath Te ions which
woul d ot herwi se be available for the deposition of

Cd Te. This advantage, although not nentioned as such
in the patent application, is referred to by the

statenent on page 6, line 12 of the published
application that "the catholyte life is greatly

ext ended".

Docunent D2 relates to a diffusion process, i.e., a

process quite different fromthe electrolytic process
enpl oyed in case of invention in suit. Mreover, it

al so lists several other nenbranes besides the cation
exchange nmenbrane "Nafion" (RTM Du Pont Corp.), such
as nylon, cellulose or Teflon, for exanple, which are
not suitable for use in the process to which the
present invention relates.

Followng T 2/83, the question to be asked is not

whet her the skilled person could but whether, given the
di sclosure in the prior art docunents, the skilled
person woul d have arrived at the clainmed invention. An
i on- exchange nmenbrane is only one of many choi ces and
there is no indication in the prior art as to which of
the many types of menbrane avail able would in fact
provi de the desired degree of purity. The invention as
cl ai med cannot be obvious if, in order to arrive at it,
one woul d have to test every conceivable alternative.

Oral proceedings were held on 6 August 2002.
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Reasons for the Decision

1

2.2

2.2.1

2.2.2

2474.D

The appeal is adm ssible.

The mai n request

| nventive step

In the words of claim1, docunent D1 discloses a
process for the formation of a thin filmof a

sem conductor containing Cd and Te which includes

el ectrolytic deposition of material froma bath by
passi ng current between an anode and a cat hode, wherein
the anode is separated fromthe bath fromwhich the

sem conductor is deposited. The only difference between
the invention as clained and the prior art process

di scl osed in docunent D1 is that instead of the gl ass
frit in docunent D1 the invention enploys an ion-
exchange nmenbrane to separate the bath into an anol yte
and a cat hol yte conpartnent.

The appell ant submtted that the problemto be sol ved
by the invention is that of providing a photovoltaic
cell with inproved technical properties. The Board
cannot accept this argunent for the follow ng reasons.

The appel | ant has not alleged inprovenent in the

el ectrical properties in relation to docunent D1
devi ces, but on the basis of conparative tests with
processes where no nenbrane was used to isolate the
cat hode fromthe anodi c process (see, for exanple,
"Conparative Test B", page 4, lines 31 to 53).

I n accordance with the established case | aw of the
Boards of Appeal, the objective problem solved by an
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invention is to be determ ned by reference to the
nearest prior art which in this case is docunent D1.
Docunent D1 di scl oses cat hodi c deposition of thin film
CdTe (page 2969, left-hand columm) in which the anode
and cat hode conpartnents are separated by glass frit.
The glass frit is enployed to avoid contam nants from
t he anodi c process page 2768, |eft-hand colum, | ast
par agr aph)

The objective problem defined by the difference between
the prior art and the invention as clainmed can be seen
tolie in providing, in an electrolytic deposition
process for CdTe, a suitable barrier as an alternative
to the glass frit barrier between anode and cat hode
conpartments such that contam nants are less likely to
reach the cathode conpartnent. The skilled person would
be aware that a glass frit acts nerely as a nechanica
barrier which can only delay but not prevent unwanted
ions from passing through, and would therefore have a
genuine incentive to | ook for alternative barriers.

As to the choice of a suitable barrier, docunent D2

di scl oses the use of cation exchange nenbranes, |ike
Nafion (RTM Du Pont Corp.) in connection with the
deposition of thin nmetallic chal cogen filns such as
CdSe, CDS or PbS as photosensitive material for

el ectro-optic devices such as solar cells and the |iKke,
i.e., simlar types of devices to those of the
application in suit.

In cormon with the Exam ning Division, the Board
considers that the skilled person would be aware of the
general properties of ion exchange menbranes and al so
know about commercially avail able types of nenbranes,

i ncludi ng Nafion. Know ng which types of nenbrane are
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available, it is then a matter of nere routine
experinmentation to establish the suitability of Nafion
and |i ke ion-exchange nmenbranes for separating the

anol yte bath fromthe cathol yte bath and preventing
inmpurities fromthe anodic process fromreaching the
cat hode. Moreover, the description itself acknow edges
the availability of the "material sold by Du Pont under
the trade nane Nafion" as well as its use "as a
separator in electrochem cal applications” (published
application, page 3, lines 16 and 17).

The appel lant submtted that the skilled person would
not have consi dered docunment D2 as rel evant to sol ving
the problemwhich, in his view, the invention
addressed. However, the question is not whether the
skill ed person woul d have considered the disclosure in
docunent D2 to be of assistance in inproving electro-
optic devices formed by deposition of CdTe but,
according to the definition of the objective problem
whet her he woul d have considered the information in
docunent D2 to be of assistance in deciding which
menbr anes woul d prove useful in inproving the
separation between anol yte and cat hol yte bath. The
Board has no doubt that for this latter purpose the
skill ed person woul d have considered the content of
docunent D2 as providing a |ist of candidates worth
trying, even if, as argued by the appellant, sone of
the nenbranes |isted proved usel ess for the purposes of
t he inventi on.

As to the appellant's argunent that an invention cannot
be obvious if in order to arrive at it it is necessary
to test every possible alternative, the Board considers
this to be so only where the prior art offers an
unacceptably large list of alternatives. However,
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docunent D2 lists a nere five types of nenbranes in
addition to the cation exchange nenbrane Nafion, few
enough alternatives for the skilled person to be
expected to elimnate by experinment those | ess useful.
The need for experinent is, noreover, acknow edged by

t he appel lant's argunent that nenbranes "will differ in
ef fectiveness depending on the identity of the species
it isintended to filter or separate: there is no

uni versal order of effectiveness" (statenent of

grounds, page 2, second paragraph)

For the reasons set out, the Board concl udes that

sol ving the objective problem as defined by enpl oying
an ion-exchange nenbrane does not involve an inventive
step, and therefore that the invention according to the
mai n request is obvious.

Auxi | iary request

| nventive step

The auxiliary request differs fromthe main request in
t hat

(1) it is not restricted to materials containing Cd
and Te,

(i) in that the claimspecifies that the ion-
exchange nmenbrane is a cation-exchange nenbrane
and

(iii) in that the sem conductor compound is deposited

on the cat hode.

As discussed in relation to the main request, docunent
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D1 discloses the formation of a thin film of

sem conductor material (i.e. Cd and Te) as well as
deposition of the sem conductor conpound on the cathode
("Cat hodi ¢ deposition", page 2769, |eft-hand col um,
"results and discussion”). Therefore, the only

di fference between the prior art docunent D1 and the
invention as clainmed is that the anode and cat hode
conpartnments are separated by a cati on-exchange
menbrane rather than, as in docunent D1 by a gl ass
frit.

3.3 Si nce docunent D2 discloses that Nafion is a cation
exchange nmenbrane, the use of a cation exchange
menbrane was obvious to the skilled person for the
reasons given in respect of the main request.

3.4 For the foregoing reasons, the subject-matter of
claiml1l of the auxiliary request does not involve an
inventive step within the nmeaning of Article 56 EPC.

Or der

For these reasons it is decided:

The appeal is dism ssed.

The Regi strar: The Chai r man:

M Beer R K. Shukl a
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