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Summary of Facts and Subm ssi ons

1874.D

The appel |l ant (applicant) |odged an appeal against the
decision of the Examning Division to refuse the
Eur opean patent application No. 93 308 579.7.

The Exam ning Division held that the subject-matter of
t he i ndependent apparatus clains 1 and 2 and t he net hod
claims 6 and 7 of the main request |acked unity while
the systemof claim1 and the nethod of claim®6 of the
auxi liary request were considered to lack an inventive

st ep.

The nost rel evant docunents of the available prior art
are considered to be:

D5: EP-A-0 440 377

D6: Thin Film Processes, 1978, Acadenic Press Inc.,
Fl orida, USA, |SBN 0-12-728250-5, pages 60-61 and
148- 152

D7: US-A-4 824 544

Oral proceedings before the Board of Appeal were held
on 26 June 2003.

(1) The appel |l ant requested that the decision under
appeal be set aside and a patent be granted on
the basis of clains 1 to 8 filed on 18 June 2003
as "Anended Main Request".
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The i ndependent clains 1 and 5 under
consideration read as fol |l ows:

"1l. A conbination of a target (9) and a
substrate (11) and a magnetron sputtering
apparatus for filling pores of the substrate,
wherein the apparatus conprises a vacuum chanber
(5) to be evacuated, neans for introducing

di scharge gas into the vacuum chanber (5), neans
for controlling the internal gas pressure of the
vacuum chanber (5) to be no higher than 1 x 10
Pa, target and substrate el ectrodes (8, 10)
oppositely arranged in the vacuum chanber (5)
and respectively mounted with the target (9) and
the substrate (11), the target (9) and the
substrate (11) being arranged w thout

i nterposing any el ectrode or obstacle

t her ebet ween, and a magnet (16) provided on the
backsi de of the target el ectrode (8), wherein
the target (9) and the substrate (11) are
separated fromeach other with a di stance at

| east greater than the dianeter of the substrate
(11)."

"5. A nmethod of filling pores in a substrate by
sputtering, the nethod conprising the steps of:
nmounting a target (9) and a substrate (11)
respectively on a target and a substrate

el ectrode (8,10) oppositely arranged and in a
vacuum chanber (5), the target (9) and the
substrate (11) being arranged w thout

i nterposing any el ectrode or obstacle

t her ebet ween, a magnet (16) being provided on

t he backside of the target el ectrode (8);
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hol ding the internal gas pressure |evel of the
vacuum chanber (5) to be no higher than 1 x 10*
Pa;

and

generating an electric discharge in the vacuum
chanber (5) to sputter atonms fromthe target (9)
to hit the substrate (11);

wherein the target (9) and the substrate (11)
are separated fromeach other by a distance at

| east greater than the dianeter of the substrate
(11)."

The appel | ant argued essentially as foll ows:

Docunment D5 is concerned with collimated
deposition, which is a fundamental ly different
technique to that clained in the present
application. The skilled person would not gain
any assistance fromthe prior art in this regard
because the prior art is conpletely silent
regardi ng the advant ages/ di sadvant ages of
collimated and non-collimated deposition. In
particul ar, docunent D6 does not seek to address
t he probl em of dust generation when using a
collimator. In any event, there is no teaching
or suggestion in either docunment D5 or D6 to
arrange the target and the substrate so that
they are separated from each other by a distance
at | east greater than the dianeter of the
substrate and to provide a gas pressure of no

hi gher than 1 x 10! Pa. Document D5 actually
teaches away fromthe said mnimum di stance
feature. There is also no indication in either
docunent that a conbination of these features,
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together with the absence of a collimator or the
i ke woul d provi de any expectation of success.

Reasons for the Deci sion

Oiginal disclosure - Article 123(2) EPC

1
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The i ndependent clains 1 and 5 of the sole request are
both based on the subject-matter of the originally
filed claim1l. The additional features "a magnetron
sputtering apparatus” and "a magnet (16) provided on

t he backside of the target electrode (8)" of clainms 1
and 5 can be found at and/or be derived from page 8,
line 20 to page 9, line 3 and lines 19 to 21, and
figures 3 to 5 of the originally filed specification.
Simlarly, the further feature added to clains 1 and 5
"the target (9) and the substrate (11) being arranged
wi t hout interposing any el ectrode or obstacle

t her ebet ween" can be derived fromthe enbodi ments
according to figures 3 to 5 taking account of the
object of the originally filed application, i.e. to
provi de an apparatus w thout generation of dust (cf.
page 4, lines 20 to 24).

The dependent clainms 2 to 4 and 6 to 8 are based on the
originally filed clainms 2 to 4.

Hence the requirenments of Article 123(2) EPC are net
for the clains 1 to 8.
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Novel ty

Docunents D5 and D7 di scl ose a magnetron sputtering
apparatus, adapted to fill fine pores of a substrate,
wherein the apparatus conprises a vacuum chanber to be
evacuat ed, nmeans for supplying a discharge gas and for
controlling the internal gas pressure, target and
substrate el ectrodes (cf. D5, Figures 1, 3a, and 12 to
14; D7, figures 1 to 2, colum 4, line 4 to colum 5,
line 53; and abstract in the present application,

page 4, lines 8 to 14), and a collimator (filter)
having a plurality of elongated small bores which
filter is arranged between the target and the substrate
of the magnetron sputtering apparatus so as to allow
only those particles having a specific angle of
incidence E to hit the substrate.

The subject-matter of clainms 1 and 5 is distinguished
fromthe disclosure of D5 or D7 by the features of a)
that the gas pressure of the vacuum chanber (5) is no

hi gher than 1 x 10°* Pa; b) that the target (9) and
substrate (11) are arranged w t hout interposing any

el ectrode or obstacle e.g. collimtor therebetween; and
c) that the target and the substrate are separated from
each other, with a distance at | east greater than the

di aneter of the substrate (11).

Docunent D6 represents a standard text book which does
not disclose a magnetron sputtering apparatus in
conbination with the problemof filling holes in the
substrate, let alone a specific distance between the
target and the substrate being at |east the substrate
di aneter.
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The ot her docunents cited in the search report either
do not disclose a nmagnetron sputtering apparatus, or do
not disclose that the target and the substrate are
separated fromeach other with a distance at | east
greater than the dianeter of the substrate, or do not

di scl ose any pressure value during the sputtering

pr ocess.

Therefore, the subject-matter of clains 1 and 5 is
novel with respect to the disclosure of the avail able
docunents.

| nventive step

Cl osest prior art

The cl osest prior art is represented by docunent D5,
identified in the present application at page 4,

line 9, which simlarly to D7 discloses a nagnetron
sputtering apparatus conprising a collimtor between
the target and the substrate in order to fill holes
having a certain aspect ratio without the formation of
voi ds. The col li mator has, however, the disadvantage of
generating dust onto the sputtered material.

Problemto be sol ved

The Board concurs with the applicant that the problem
to be solved is to provide a sputtering apparatus that
is free fromthe problens of conventional sputtering
techniques in filling fine pores (particularly filling
of holes or narrow trenches of certain aspect ratios)
and capable of effectively filling said fine pores of a
substrate w thout generating dust.
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Solution to the problem

The problemis solved by the conbination of a target
and a substrate and a magnetron sputtering apparatus as
defined in claim1 and the process of using the sane as
defined in claim5, in particular by the conbination of
the features a), b) and c) (see point 2 above).

The Board considers that the subject-matter of the
i ndependent clains 1 and 5 is not obvious to the person
skilled in the art for the follow ng reasons:

Taki ng account of the avail abl e docunents the sol ution
according to feature b) to the aforenentioned techni cal
probl em chosen, i.e. to renove the collimtor, is not
considered to be the first choice.

This is due to the fact that none of the docunents
subm tted addresses the problem of generating dust when
using a collimtor between the target and the substrate
of a magnetron sputtering apparatus. The skilled person
does not know t he source of the dust generation and

t hus has no conclusive reason to renove the collinmator
- which represents an essential feature according to

t he di scl osure of docunents D5 and D7 - fromthe
magnetron sputtering apparatus.

Even if the person skilled in the art identified the
collimator as a source of the dust generation, the
removal of the collimator for the purpose of avoiding
dust falling on the substrate would not represent the
only possibility for him since he could clean the
collimator after coating a certain nunber of substrates
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or replace the collimtor after coating a certain
nunber of substrates.

The first step necessary, i.e. the provision of feature
b), in order to arrive at the subject-matter clained is
t hus not considered to be obvi ous.

There is also not any hint in the submtted docunents
for the second necessary step - an optim sation of the
di stance between the target and the substrate including
an adaptation of the pressure in order to renove al

t hose sputtered atonms which do not neet the angle of

i nci dent requirenent based on the aspect ratio of the
hol es.

The Board concurs with the view of the appellant that
the skilled person has no reason for increasing the

di stance between the target and the substrate. The

di stance according to the exanples of document D5 is 7
cm between a 28.6 cmtarget and a 20 cmwafer. Even if
t he physical principles, such as disclosed in docunent
D6 (e.g. the relationship between the pressure and the
mean free path of the sputtered atonms, or the

rel ati onshi p between the aspect ratio of the holes to
be filled and the angle of incidence of the sputtered
atons) are known, this does not |ead the skilled person
to the provision of the conbination of features a), b)
and c).

Therefore, the subject-matter of the independent
claims 1 and 5 involves an inventive step within the
meani ng of Article 56 EPC.
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3.6 The sane applies to the subject-matter of the dependent
clains 2 to 4 and 6 to 8 which define further preferred
enbodi nents of the conbination and the process ac-
cording to clains 1 and 5, respectively.

Or der

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 in the follow ng version:

d ai ns: 1to 8 as filed on 18 June 2003 as
“Amended Mai n Request”;

Descri ption: pages 1 to 13 as submitted in the oral
proceedi ngs on 26 June 2003;

Dr awi ngs: Figures 1 to 6 as originally filed.
The Regi strar: The Chai r man:
D. Spigarelli A. Burkhart
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