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Summary of Facts and Submn ssions

Eur opean patent application No. 93 101 422.9 was
refused in a decision of the exam ning division dated
12 August 1997. The ground for the refusal was that no
text existed that was agreed to by the applicant,
contrary to Article 113(2) EPC, since the exam ning

di vision did not give consent under Rule 86(3) EPC to
the anmended clains filed with the letter dated 10 June
1997.

The reason for denying the consent to the anendnents
was that the anmended clains did not neet the

requi renents of Rule 86(4) and Article 84 EPC for the
foll ow ng reasons:

(a) damlfiled with the letter dated 10 June 1997
contains in addition to all the features of
claiml as filed, a further step of hydrogenation
treatment which constitutes unsearched subj ect
matter. Since the subject matter of claim1l as
filed does not involve an inventive step having
regard to the prior art docunent

D1: 1991 Synposium on VLSl Technol ogy, |EEE Cat.
no. 91 CH 3017-1, 28 March 1991, QG so JP,
pages 45 to 46,

and the additional features of claim2 as filed
are not interrelated with those of claim1 as
anended, the subject matter of claim1l as anended
does not conmbine with the originally clained
invention to forma single general inventive
concept, contrary to the requirenents of

Rul e 86(4) EPC.
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(b) daim1l as anended shows the sane deficiencies
under Article 84 EPC which were previously raised
against claim1l1 as filed: A product was defined in
terms of a process to be used to fabricate it,

t hereby rendering the category of the claim
uncl ear.

The appel |l ant (applicant) |odged an appeal on

10 Cctober 1997, paying the appeal fee the sane day. A
statenent of the grounds of appeal was filed on

17 Decenber 1997 together wth anmended cl ai ns.

At the oral proceedings held on 30 Cctober 2001, the
appel l ant requested that the decision under appeal be
set aside and a patent be granted on the basis of one
of the follow ng requests:

Mai n request:

d ai ns: claim1l1 according to the main request
filed during the oral proceedings,
clains 2 to 4 filed during the oral
pr oceedi ngs;

Description: pages 2 to 9 filed during the oral
pr oceedi ngs;

Dr awi ngs: Figures 1 to 5 filed during the oral
pr oceedi ngs;

Auxiliary request:

d ai ns: claim1 according to the auxiliary request
filed during the oral proceedings,
clains 2 to 4 as for the main request;
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Description and Drawi ngs as for the main request.

Claim1 according to the appellant's main request reads

as foll ows:

"1.

A net hod of preparing a sem conductor nenber
conprising a nonocrystalline silicon |ayer (13) on
an insulating |ayer (12), conprising the steps:

formng a porous silicon |layer (15) on a surface
of a nmonocrystalline silicon substrate (14);

flattening a surface of the porous silicon |ayer;
and formng a nonocrystalline silicon |ayer (13)
on the flattened surface of the porous silicon

| ayer by epitaxial growth,

bondi ng a second silicon substrate (11) provided
on its surface with an insulating |ayer (12) to
the surface of the nonocrystalline silicon |ayer
(13) so as to contact the latter with the surface
of said silicon oxide |ayer, renoving the
nonocrystalline silicon substrate (14), and
renoving the porous silicon [ayer (15) by

sel ective etching,

wherein the surface of the thus obtained
nonocrystalline silicon layer (13) is a surface
havi ng characteristics of a center |ine average
surface roughness Ra of not nore than 0.4 nm after
washi ng with an aqueous ammoni a- hydr ogen per oxi de
solution (APM in a conposition ratio of

NH,OH: H,O,: HLO of 1:1:5 by volune at 85°C for 10

m nut es. "
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V. Claim1 according to the auxiliary request differs from
that of the main request in that the step "flattening a

surface of the porous silicon layer;" is replaced by:
"form ng oxide |layers inside pores and on a surface of
the porous silicon |layer and renove the oxide film
formed on the surface of the porous silicon |ayer, and
flattening the surface of the porous silicon |ayer by
heat treatnent under a hydrogen atnosphere;".

VI . The appel |l ant presented essentially the foll ow ng
argunments in support of his requests:

(a) The present invention relates to providing a
silicon on insulator (SO) structure having a
nmonocrystalline silicon which retains a | ow
surface roughness even after washing the
sem conduct or nenber in a conventional aqueous
anmoni a- hydrogen peroxi de sol uti on conventionally
known as "RCA wash". The appel |l ant has di scovered
that a nonocrystalline silicon |ayer grown on a
flattened, porous silicon |ayer has superior
crystalline properties which, after bonding to an
insulating layer, will result in a silicon |ayer
having a very small surface roughness when washed
wi th the conventional RCA wash.

(b) In the decision under appeal, and throughout the
exam ni ng procedure, the exam ning division
erroneously concl uded that the decisive features
for attaining the | ow surface roughness were the
paraneters of the washing step. On the contrary,
the washing step recited in claiml nerely
constitutes a manner of defining the surface
quality of the sem conductor |ayer, and therefore

2867.D Y A
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t he washi ng step as such has no significance in
assessing novelty or inventive step.

(c) The clained nmethod is not obvious having regard to
the prior art, since none of the prior art nethods
suggests the growth of a nonocrystalline silicon
| ayer on a flattened porous silicon |ayer in order
to inprove the surface quality. Instead, docunent
D1 suggests changi ng the conposition of the
washi ng solution in order that the surface
roughness does not increase.

Reasons for the Decision

1

2867.D

Adm ssibility

The statenment of the grounds of appeal does not
explicitly challenge the ground for refusing the
application in suit, but instead contains argunents
that the exam ning division based their findings on an
i ncorrect evaluation of the application in suit

(cf. items Vl(a) and (b) above). Thus, the statenent of
the grounds of appeal contains argunents chall engi ng
the reasoning in the decision regarding |lack of clarity
and | ack of inventive step which forned the basis for
not admtting the |ast set of clainms under Rule 86(3)
EPC. Therefore, the reasoning in the statenent of the
grounds of appeal can be construed as chall enging the
deci sion on the question of adm ssibility under

Rul e 86(3) EPC. The statenment of the grounds of appea
therefore conplies with Article 108, third sentence
EPC

Amendnent s
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Mai n request

Caim1l according to the nmain request contains the step
of "flattening a surface of the porous silicon |ayer”
whi ch was not clainmed in the application as filed but
only disclosed in conjunction with Figures 3A to 3F.
According to the description of the enbodi nent
described with reference to Figures 3A to 3F, however,
the porous layer is flattened by a heat treatnent under
a hydrogen atnosphere after the pores of the porous

| ayer are subjected to oxidation, and oxide on the
surface of the porous layer is renoved (cf. page 16,
lines 6 to 17).

Thus, there is no general disclosure in the application
as filed which would provide a basis for the step of
flattening the surface of the porous silicon |ayer

W t hout any reference to the precedi ng process steps of
oxi di zing the pores of the porous silicon |ayer and the
renoval of the oxide on the surface of the porous
silicon layer. It is also not evident that the step of
flattening of the surface wi thout the precedi ng steps
of oxidation and renoval of oxide would provide the
required high quality surface. Mreover, there is al so
no evidence that alternative nmethods for flattening the
porous | ayer exist which would i medi ately be taken
into consideration by the skilled person as suitable
substitutes for the nethod disclosed in the application
as filed. On the contrary, the above-nentioned process
of flattening the surface of the porous |ayer is
described in the application as filed as being the
crucial factor for obtaining the desired high quality
of the surface of the epitaxial |ayer (cf. page 17,
lines 17 to 19).
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Therefore, claim1l according to the nmain request
contains subject matter which extends beyond that of
the application as filed, contrary to the requirenents
of Article 123(2) EPC

Auxi liary request

Claim1 according to the auxiliary request specifies
that the step of flattening the surface of the porous
silicon layer is carried out by heat treatnent under a
hydr ogen at nosphere after form ng oxide |ayers inside
the pores of the porous |ayer and renoving an oxide

| ayer on the surface of the porous |ayer. Thus, the
obj ection raised against claim1l according to the main
request is overcone by claim1l of the auxiliary
request .

Caim2 is based on claim2 as filed. Cains 3 and 4
are based on page 24, line 1 to page 25, line 26 and
page 1, lines 5 to 10, respectively, of the application
as fil ed.

Therefore, in the Board' s judgenent, the clains
according to the auxiliary request neet the
requi renents of Article 123(2) EPC

Clarity - auxiliary request

The Board is of the opinion that the cl ains according
to the auxiliary request neet the requirenents of
Article 84 EPC. The objections raised in the

exam nation proceedings and referred to in the decision
under appeal were based on the fact that the

I ndependent clains were directed to a device but
cont ai ned nethod steps in terns of a washing treatnent
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of the clainmed device. Since the clains according to
the auxiliary request are directed to a nethod of
preparing a sem conductor nenber, these objections are
now over cone.

Novel ty and inventive step - auxiliary request

The present invention relates to silicon on insulator
(SA) structures used for substrates of integrated
circuits. The technical problem addressed by the
application in suit relates to nmaintaining a snal
surface roughness after the sem conductor nenber has
been subjected to the various washing treatnents which
are required in any process of producing integrated
circuits. The nethod as cl ai med produces an SO

sem conduct or nmenber having a nonocrystalline silicon

| ayer with i nproved surface flatness and crystallinity
conpared to those produced by conventional nethods. The
i mproved crystallinity and surface roughness have the
effect of making the silicon surface | ess prone to
damage when washed in conventional washing sol uti ons of
aqueous ammoni a hydrogen peroxi de (NH,OH N,O,: HO) .

Docunent D1 is considered to be the closest prior art,
since it concerns the effect on the surface roughness
of silicon wafers after washing the wafers i n aqueous
amoni a hydrogen peroxi de solutions, i.e. the sane
probl em as addressed in the application in suit. The
surface roughness of the wafers which were subjected to
the sane washing treatnent as defined in claiml are in
the range from about 0.25 nmto about 0.85 nm

(cf. page 45 "Experinental", Figure 1), i.e. a range
overl apping with that of claim1l. Docunent D1 however
does not disclose any silicon on insulator structures,

| et al one those produced by growi ng a nonocrystalline
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silicon layer on a flattened silicon porous |ayer.

Therefore, the subject matter of claiml is newwthin
the neaning of Article 54 EPC

The subject matter of claim1l according to the
auxi |l iary request involves an inventive step within the
meani ng of Article 56 EPC, since none of the cited
prior art docunents discloses the steps of growing a
nmonocrystalline silicon layer on a flattened silicon
porous |ayer in order to inprove the surface properties
of a silicon on insulator structure.

Therefore, in the Board' s judgenent, clains 1 to 4
according to the auxiliary request neet the
requi renents of Article 52(1) EPC.
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Or der

For these reasons it is decided that:

1. The deci si on under appeal is set aside.
2. The case is remtted to the departnent of the first
instance with the order to grant the patent with the

fol |l owi ng docunents:

- clains 1 to 4 according to the auxiliary request
submtted at the oral proceedings;

- description and figures submtted at the ora
pr oceedi ngs.

The Regi strar: The Chai r man:

D. Spigarelli R K. Shukl a
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