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Summary of Facts and Subm ssi ons
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Eur opean patent application No. 90 122 969.0 was
refused in a decision of 7 July 1998. The ground for
the refusal was that the subject matter of claiml
according to a main request and an auxiliary request
did not involve an inventive step with respect to the
docunent s:

Dl: Applied Physics Letters, vol. 52, no. 11, 14 March
1988, pages 895 to 897;

D3: 3rd international Synmposiumon Silicon Ml ecul ar
Beam Epi t axy, E-MRS Conference, Strasbourg, 30 My

to 2 June 1989, Part Il, published in Thin Solid
Films, vol. 184, January 1990, pages 93 to 106;
and

D5: US-A-4 579 621.

Furthernore, it was held in the decision under appeal
that clainms 1 and 2 according to both the main and
auxiliary requests did not neet the requirenents of
Article 84 EPC

Claim 1l according to the main request under
consideration in the decision under appeal reads as
fol |l ows:

"1. A nmethod of depositing a silicon-germanium | ayer
on a silicon substrate nmasked with silicon
di oxi de, the nethod conpri sing:

grow ng a silicon dioxide |layer on a silicon
substrat e;
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preparing a pattern of wi ndows to be etched

t hrough the silicon dioxide |ayer such that the
total area of the windows to be etched is |arger
than the total area of the silicon dioxide |ayer
to be left after the etching process;

etching wi ndows through the silicon dioxide |ayer
according to the pattern to expose the silicon
substrate, and selectively depositing a silicon-
germani um | ayer on the exposed substrate in the
wi ndow by chem cal vapour deposition.”

The reasons given in the decision under appeal can be

summari zed as foll ows:

(a)

(b)

(c)

Docunment D5 di scl oses a selective CVD epitaxial
growm h nmet hod of silicon on a patterned silicon
substrate using a nmask fornmed of silicon oxide. It
is also stated therein that the teaching can be
applied to other material systenms as well.

The met hod of claim 1l according to the main
request differs fromthat of docunent D5 in

that (i) a pattern of windows is etched through
the silicon dioxide |layer such that the total area
of the windows is larger than the total area of
the silicon dioxide |layer to be left after the
etching process; and (ii) that a silicon-germani um
| ayer is deposited instead of a silicon |ayer.

A skilled person wishing to optim ze the use of
the silicon wafer, while at the sane tine,
inmproving the carrier nobility would automatically
seek to formthe area of the wi ndows |arger than
the total area of silicon oxide left. Furthernore,
as taught in docunment D1, silicon-germaniumoffers
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i nproved carrier nobility. Therefore, the skilled
person woul d consi der sel ective deposition of
silicon-germani um usi ng the process paraneters
known from docunent D3.

(d) daim1l does not contain all essential features,
since the deposition paraneters, which were
consi dered essential, are not included in claim1.
Mor eover, the clained pattern of silicon dioxide
w ndows appears to be in contradiction with the
subject matter of the original claim4 and the
original description.

The appel |l ant (applicant) | odged an appeal was filed on
4 Septenber 1998, paying the appeal fee the sane day. A
statenment of the grounds of appeal was filed on

6 Novenber 1998. The appell ant requested the grant of a
patent on the basis of the main request, auxiliary
request 1 or auxiliary request 2 as set out in the
statement of the grounds of appeal.

In its comruni cati on acconpanyi ng summons for oral
proceedi ngs, the Board informed the appellant of the
provi sional view that claim 1l was not clear and that

i ndependent claim2 of the appellant's requests did not
appear to involve an inventive step.

In response, the appellant filed with the letter dated
17 June 2002 a further auxiliary request 3.

Fol  owi ng the di scussion of the issues of clarity and
inventive step at the oral proceedings held on 17 July
2002, the Board inforned the appellant that the

appel lant's requests were not allowable for |ack of
inventive step and lack of clarity. Consequently, the
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appellant withdrew all its previous requests and
requested that the decision under appeal be set aside
and that a patent be granted with the foll ow ng

docunent s:

Cl ai ns: 1 to 3 submtted during the ora
pr oceedi ngs;

Descri ption: page 1 filed with the letter of 17 June
2002,
pages la, 2, and 7 filed at the oral
pr oceedi ngs,
pages 5, 11, and 12 as originally filed,
pages 3, 4, 6 and 8 through 10 filed
with the letter of 27 February 1995;

Dr awi ngs as originally fil ed.

Claim 1 according to the appellant's request differs
fromclaim1 according to the main request under
consideration in the decision under appeal in that the
foll ow ng paragraph is added at the end:

"so that the nunber of defects in said silicon-
germanium | ayer is reduced as conpared to the case
where the mpjor portion of said substrate is covered by
silicon dioxide."

Claims 2 and 3 are dependent cl ai ns.

The argunents of the appellant in support of the above
request can be summarized as foll ows:

(a) None of the available prior art docunents
di scl oses the selective growh of silicon-
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germani umon silicon. Furthernore, there is no
hint given in the prior art that a | arge area of
silicon oxide mask materi al may be the cause of
produci ng defects in a selectively grown silicon-
ger mani um | ayer.

(b) As to the clarity objections raised in the
deci si on under appeal, details of the selective
deposition are not essential to the invention, as
the reduction of defects is not achi eved by
choosi ng speci al process conditions, but by
choosi ng an appropriate pattern of the w ndows.

(c) Regarding the alleged contradiction between
claiml and original claim4, original claim4 is
no |l onger part of the clainms according to the
requests nade. The passages of the description
referred to in the decision under appeal nerely
set out different enbodi ments of the invention.

Reason for the Deci sion

1938.D

The appeal conplies with Articles 106 to 108 and
Rule 64 EPC and is therefore adm ssible.

Amrendnent s

Claim1l is based on clains 1 and 3 and page 4, lines 12
to 28 of the application as filed. daim2 is based on
page 4, lines 29 to 34 and page 10, lines 6 to 10 of
the application as filed, and claim3 is based on
claim2 as filed. The requirenents of Article 123(2)
EPC are therefore net.
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Clarity

The Board is satisfied that claim1l is clear and
contains all essential features. In particular, the
Board agrees with the appellant that the term

"sel ective deposition" is well-established in the
technical field of the application in suit, and that
the specific process paranmeters for attaining selective
growm h of silicon-germani um are not considered
essential (cf. itens I11(d) and VIII(b), (c) above).
The essential feature for avoiding defects in the
silicon-germanium | ayer is to keep the total area of

wi ndows | arger than that of the remaining silicon oxide
mask | ayer

The Board is furthernore unable to see any
contradiction between claim 1l as anended and the
descri ption.

Therefore, in the Board's judgenent, the requirenents
of Article 84 EPC are net.

| nventive step

The subject matter of claiml is new, since none of the
avai l abl e prior art discloses selective growth of
silicon-germaniumon silicon using a mask of silicon
oxi de. Novelty of the subject matter of claim1 was

al so not disputed in the decision under appeal .

Mor eover, as the appellant convincingly argued, none or
the avail able prior art docunents suggests that a
reacti on between the mask material and the species
present during deposition takes place and generates
defects in the selectively grown sem conductor | ayers.
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In the decision under appeal, the exam ning division
held that a skilled person would arrive at the clained
ratio of total w ndow area over total nask area by
sinply optim zing the use of wafer surface

(cf. itenms Ill(a) and (b) above). Caim1l as anended,
however, now makes it clear that the clainmed ratio of
areas is in the range where a reduction of defects in
the silicon-germanium | ayer takes place. Therefore, a
skill ed person who was conpletely unaware of the
probl em of defects induced by the mask would, in the
Board's view, not arrive at the clainmed subject matter

The Board is also not convinced that a skilled person
woul d seek to maxim ze the area of deposited
silicon-germanium as argued in the decision under
appeal (cf. itemlll(c) above), since, at the priority
date of the application in suit, silicon-germani um

| ayers formed on silicon were only used on a limted
part of a device, such as a base region in an NPN-

bi pol ar transistor (cf. docunents D1 and D3).
Therefore, the skilled person having such applications
in mnd, would rather choose a wi ndow pattern where the
total area of wndows is smaller than the area of the
remai ning silicon dioxide mask, i.e. a situation
contrary to that specified in claiml.

Therefore, in the Board's judgenent, the subject matter
of claim1l involves an inventive step within the
nmeani ng of Article 56 EPC.
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Or der

For these reasons it is decided:

1. The deci sion under appeal is set aside.

2. The case is remtted to the first instance with the
order to grant a patent with the docunents form ng the
appel l ant's request specified above.

The Regi strar: The Chai r man:

D. Spigarelli R K Shukl a
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