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Summary of Facts and Subm ssi ons
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Thi s appeal is against the decision of the exam ning
di vision dated 6 Septenber 1999 to refuse European
pat ent application No. 97 306 517.0.

The ground of refusal was that the clains did not neet
the inventive step requirenent of Article 52(1) EPC,
having regard to the foll owi ng docunents:

Dl: EP-A-0 466 457

D2: EP- A-0 449 260

On 28 Cctober 1999 the appellant (applicant) | odged an
appeal against the decision and paid the prescribed fee
on the sane date. On 22 Decenber 1999 a statenent of
grounds of appeal was filed.

The appel | ant requests that the decision under appeal
be set aside and that a patent be granted on the basis

of the follow ng docunents:

- Claim1l filed at the oral proceedings on
18 February 2003

- Description pages 1 to 14 and insert page 5A filed
at the oral proceedings on 18 February 2003

- Figures 1, 2(A) and 2(B) as originally filed.

| ndependent claim1 reads as foll ows:

"1. A nethod for pulling a single crystal in a
Czochral ski met hod, wherein a seed crystal (8, 52) is
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pulled while rotating after the seed crystal (8, 52) is
contacted with a raw material nelt (2, 54), part of the
growi ng single crystal is mechanically held during

pul ling and the single crystal of heavy wei ght can be
pul | ed regardl ess of a nechanical strength of the seed
crystal (8, 52) or a neck portion (9, 55) thereof;
characterised in that: a magnetic field is applied to
the raw material nelt (2, 54) when the growi ng crystal
is nechanically held, said nagnetic field being applied
tenporarily (i) only during the tine when an action is
made to nmechanically hold the growing crystal or (ii)
just after oscillation of the crystal actually occurs
during pulling of the growing crystal in order to
suppress such oscillation; and in that: a strength of
the magnetic field is 500 gauss or nore in the vicinity
of the crystal grow ng boundary."

The appel |l ant presented the follow ng argunents

The prior art was concerned exclusively with vibrations
within the nelt itself and with the application of
continuous magnetic fields to the nass of the nelt. In
contrast the application was concerned with the

behavi our of the crystal and with the selective
application of a tenporary nmagnetic field in the
vicinity of the crystal grow ng boundary.

Dl referred to a magnetic field having an intensity in
the range 2000 to 5000 gauss being applied to the nelt
as a whole. This would not necessarily result in a
magnetic field strength of 500 gauss in the vicinity of
the crystal growi ng boundary, particularly when cusp
type magnetic fields were used, in which case the field
inthe vicinity of the crystal grow ng boundary woul d
be zero.
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Reasons for the Decision
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The appeal is adm ssible.

Arendnent s

The solitary claimconbines the subject-matter of
original clains 3 to 6, and additionally stresses that
the magnetic field is applied tenporarily either at the
time the crystal is nechanically held or when
oscillation of the crystal occurs for sone other

reason.

This latter feature is supported by page 3, lines 46 to
48 and 52 to 54 of the Al publication, so that the
claimis satisfactory as regards Article 123(2) EPC.

Novel ty

This was not questioned by the exam ning division and
the Board is satisfied that the clainmed subject-matter
is novel, as will beconme apparent fromthe subsequent

argument .

| nventive step

Cl osest prior art

The claimrelates to a nmethod for pulling a single
crystal by a Czochral ski nethod. Such a crystal may
becone heavy so that there is a danger that an initial
necked portion of the crystal may break off and cause a
serious accident. In order to prevent this a |arger

di anmeter portion is formed in the necked portion for
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engagenent by a lifting jig which supports the weight
of the crystal during growh so that the necked portion
does not support the entire weight of the crystal and

t herefore does not break off quite so easily.

The docunent D2 di scl oses such a nmethod and appar at us
for carrying out the nmethod and di scl oses the features
of the preanble of the claim and is the closest prior
art docunent, accordingly. This docunent is silent
about oscillations of the crystal and it does not

di scl ose applying a tenporary magnetic field, or the
application of a magnetic field having a strength of
500 gauss or nore in the vicinity of the crystal
grow ng boundary.

Techni cal probl em

The lifting jig of the prior art apparatus may not be
perfectly aligned with the axis of rotation of the
cruci ble, so engagenent of the crystal is not perfectly
symmetrical and l|ateral forces are applied to the
crystal which induce oscillations thereof, leading to
crystal defects. It is therefore necessary to suppress
oscillations of the crystal occurring during engagenent
of the jig with the crystal, or oscillations of the
crystal occurring during pulling of the grow ng crystal
for any other reason.

Sol uti on

A magnetic field is applied tenporarily, either only
during the tinme when an action is nmade to nmechanically
hold the growi ng crystal, or when oscillation occurs
during pulling of the growing crystal, the strength of
the magnetic field being 500 gauss or nore in the
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vicinity of a crystal grow ng boundary.

Docunent D1

The docunent D1 relates to a Czochral ski nethod for
pulling a single crystal, in which the rotation rate of
the crucible and the intensity of the magnetic field
are controlled during crystal pulling in order to
obtain a crystal with perfectly circular cross-section
and with a m ni mum occurrence of growth striations. The
occurrence of forced flow and vibration of the nolten
mass i s abated by applying a nmagnetic field of 2000 to
5000 gauss to increase the effective viscosity of the
nolten mass, as set out in colum 3, lines 21 to 27 and
colum 4, line 56 to colum 5, line 10.

In this docunment the crucible is rotated continuously
and the crystal is pulled continuously, so that heat
convection, forced flow generation, and vibrations wl|
al so occur continuously. Therefore, the magnetic field
woul d al so be applied continuously, and the application
of a tenporary magnetic field would not nmake technical
sense in this context.

Mor eover, since the heat convection, forced flow
generation, and vibrations occur within the nolten mass
contained in the crucible, the magnetic field is
applied within this mass so as to increase its
effective viscosity. There is no suggestion of applying
a magnetic field strength of 500 gauss or nore in the
vicinity of a crystal grow ng boundary.

| nventive step

Wher eas docunent D1 ains at abating vibrations in the
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mass of the nmelt, the application seeks to suppress
oscillations of a growing crystal. These different ains
also give rise to different solutions for the
respective problens. In D1 the problemof vibrations is
a continuous one and the nmagnetic field field is
applied continuously, accordingly, and in the
application the occurrence of oscillations is transient
and tenporary magnetic fields are applied. Again, in D1
the magnetic field is applied to the bulk of the nelt
to increase its viscosity, and in the application the
magnetic field is applied in the vicinity of a crystal
grow ng boundary.

In short, the present application seeks to suppress
oscillations froma source external to the nelt, and
does so by the application of a nmagnetic field that is
l[imted both tenmporally and spatially as conpared with
the prior art. This is a different teaching to that
given in D1. Nor does any other prior art docunent give
this teaching.

Nor woul d the application of a magnetic field having an
intensity of 2000 to 5000 gauss to the nolten mass
necessary result in a magnetic field of 500 gauss in
the vicinity of the crystal grow ng boundary, such that
t he met hod described in docunent D1 woul d incidently

al so solve the present problem

For these reasons the method of claim 1 involves an
i nventive step.
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For these reasons it is decided that:

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 on the basis of the follow ng
docunent s:

Cam 1 filed at the oral proceedi ngs on
18 February 2003
Descri ption: pages 1 to 14 and insert page 5A filed
at the oral proceedings on 18 February
2003
Fi gures: 1, 2(A) and 2(B) as originally filed.
The Regi strar: The Chai r man:
V. Commar e S. S. Chowdhury
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