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Summary of Facts and Subm ssi ons

2128.D

Eur opean patent application No. 92 304 964.7 was
refused in a decision of the exam ning division dated
20 June 2000. The ground for the refusal was that the
application did not neet the requirenent of inventive
step having regard to the prior art docunments

D1: WD 88 06 194 A

D2: US 4 217 855 A, and

D3: WD 88 02 790 A

The appel |l ant (applicant) | odged an appeal on 29 August
2000, paying the appeal fee the sane day. A statenent
of the grounds of appeal was filed on 30 Cctober 2000
together with new clains formng the basis of the
appel l ant's requests.

In response to a conmuni cati on acconpanyi ng sunmons to
oral proceedings, the appellant filed on 11 June 2003 a
new mai n request and new first and second auxiliary

requests.

At the oral proceedings held on 13 June 2003 foll ow ng
a brief discussion about the adm ssibility of the late
filed requests, the appellant w thdrew the nmain and
first auxiliary requests filed on 11 June 2003 and
requested that the decision under appeal be set aside
and that a patent be granted on the basis of a main

request or an auxiliary request as foll ows:
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Mai n request:

Clainms 1 to 8 of the main request filed on 30 October
2000 together with the grounds of appeal;

Auxi |l iary request:

Clains 1 to 8 of the second auxiliary request filed on
11 June 2003.

Claim 1 according to the appellant's main request reads
as follows:

"1l. A nethod for non-damage surface cleaning a solid,
sai d nmethod consisting of irradiating a surface of said
solid with an ion beam accel erated by an accel eration
vol tage, said ion beam consisting of ions generated by
ionising a cluster of atons and/or nol ecul es of a
substance which is gaseous at anbi ent tenperature and
which is chem cally unreactive under the conditions of
said irradiation.”

Claim1 according to the appellant's auxiliary request
reads as foll ows:

"1l. A nethod for non-damage surface cleaning a solid,
said nmethod consisting of irradiating a surface of said
solid with an ion beam accel erated by an accel eration
vol tage; the nethod conprising the steps of:

a) formng a cluster being a | unp-shaped group of
atons or nol ecul es of a gaseous substance which is
gaseous at anbi ent tenperature;
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b) directing electrons onto said cluster to form
cluster ions;

c) accelerating the thus generated cluster ions by
accel eration vol tage;

d) subj ecting the ions to nass separation by use of
an electric field or a magnetic field; and

e) irradiating said ions onto said surface of the
solid causing said surface to be nade avail able as a

cl ean surface for subsequent use.™

The reasoning in the decision under appeal can be
summari zed as foll ows:

(a) Docunent D3 discloses a nethod of depositing a
filmonto a substrate wherein a beam of ionized
clusters of atons is directed towards the
substrate during deposition. The beam of ionized
clusters cleans the substrate as the filmis
deposited. The clainmed nethod thus differs from
t hat of docunment D3 in that only cleaning of a
substrate surface is carried out.

(b) The technical problemthus relates to providing a
damage free cleaning of a substrate surface. It is
di scl osed in docunent D3 when discussing prior art,
t hat cleaning can be carried out by ion
bonbardnent of a surface prior to deposition. This
i ndi cation, together with the fact that the
cleaning by the ion clusters in docunent D3 is
clearly independent of the deposition process,
provide a sufficient incentive to a skilled person
to test a nethod where the cleaning is carried out
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wi t hout simultaneous deposition of a film It is
furthernore known from docunent D2 to performa
cl eaning step prior to deposition. The

nodi fication of the process of docunment D3 woul d

only entail routine neasures.

Al t hough the applicant correctly observed that the
teaching of document D3 is directed towards
carrying out cleaning and deposition at the sane
time, the skilled person woul d understand that
prior to the use of the process of docunent D3 for
t he deposition of a film a first step of cleaning
t he substrate surface is indispensable.

The appel | ant presented essentially the foll ow ng

argunments in support of his requests:

(a)

The application in suit is concerned with the
probl em of providing a clean surface w thout
damaging it, so that the surface is available for
subsequent use. Docunment D3, on the other hand, is
concerned with a nmethod of vapor deposition of a
thin film where the substrate is cl eaned

si mul taneously with deposition, and is not
concerned with cleaning of the substrate surface
as such. On the contrary, docunent D3 teaches

agai nst having a cleaning step prior to deposition,
since, according to docunent D3, a clean and
defect-free substrate surface prior to growh is
not required (cf. page 14, line 29 to page 15,
line 7). This is also indicated by the fact that
docunent D3 in its discussion of prior art touches
on the same problem as addressed by the present

i nvention, but proposes a different solution to
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t he one provided by the present invention (cf. D3,
page 1, line 1 to page 2, line 14). Therefore, the
skilled person would not expect that an additional
cl eaning step would have to be added in order to
cl ean the substrate surface before depositing the
thin film since the nethod of docunent D3 al ready
contains a cl eaning step.

(b) In the method of docunent D3, the cleaning and
deposition processes are interlinked and they
affect each other. A separate cleaning process
i ndependent fromthe deposition process cannot be
derived from docunment D3. Consequently, it is only
possible to arrive at the clainmed process by
pi cking features fromthe process of docunent D3
out of the context in which they were disclosed,
in other words, with the benefit of hindsight.

(c) Since, in the nethod of docunent D3, cleaning and
deposi tion occur sinmultaneously, the nmethod does
not clean the substrate surface, but the filmas
it is deposited.

Reasons for the Decision

1

2128.D

The appeal is adm ssible.

| nventive step - Min request

The only issue in the present appeal is that of

i nventive step.



2.2

2128.D

- 6 - T 1097/ 00

Docunent D3 was considered the closest prior art in the
deci si on under appeal. It discloses a nethod of
depositing a thin filmon a substrate 12 by directing a
beam 28 of ionized clusters 30 of "volatile species”,
e.g. noble gas atons, against the surface 16 of the
substrate at the sanme tinme that the thin filmis being
deposited on the substrate (cf. abstract; Figure 1 with
acconpanying text). The clusters of the volatile
species disintegrate into individual atons or nol ecul es
upon striking the surface of the substrate and drive
contam nants off the surface. The atons of the

di sintegrated clusters also have sufficient energy to
nove the atons of the thin filmaround which inproves
the uniformty of the deposited thin film (cf. page 2,
lines 15 to 17 and 5, lines 8 to 28). Due to the high
mass of the cluster, typically 1000 tines that of a
single atom each atomhas a small kinetic energy, so
that little damage is done to the surface when a
strikes the surface (cf. page 5, lines 8 to 28).

It is also pointed out in docunent D3 that, generally,
a surface has to be cleaned carefully before deposition
takes place on it in order to obtain a high quality
thin film(cf. D3, page 1, line 20 to page 2, line 14).
A cleaning step carried out during deposition, on the
ot her hand, as in the nethod of docunent D3, is

di scl osed to be beneficial as it prevents formation of
in situ contam nation (cf. page 2, lines 15 to 21).

The nethod of claim1 according to the main request
differs fromthat of docunent D3 in that in the clained
met hod, the surface is cleaned wthout any sinultaneous
deposition of a film whereas in docunent D3, there is
no cl eaning of the substrate surface prior to
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deposition, and cleaning and deposition take place
si mul t aneousl y.

The probl em addressed by the invention as clainmed is

di sclosed in the application in suit as providing a
nmet hod of cleaning a surface which does not damage the
surface in order to prepare the surface for subsequent
use, such as deposition of a filmonto the surface (cf.
itemVIIl(a) above; the application as published,
colum 1, lines 43 to 49).

This fornulation of the technical problemis also valid
having regard to the closest prior art docunent D3,
since as submtted by the appellant, docunent D3 is
primarily concerned with the deposition of a defect-
free uniformfilmon a substrate and to this end

enpl oys a beam of ionized clusters of a volatile
species to provide in situ cleaning of the surface
during the sinultaneous deposition of the film

It is generally recognized in the art of thin film
deposition that the provision of a clean and defect-
free substrate surface is a prerequisite for the
subsequent growth of a high-quality thin film(cf. D3,
page 1, lines 25 to 31).

A skilled person woul d therefore be routinely
confronted with the problem of providing a clean and
defect-free surface for the subsequent growth thereon
of a high-quality film

As held in the decision under appeal, a skilled person
readi ng the di sclosure of docunent D3 would readily
understand that the cleaning provided by ionized
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clusters is independent fromthe process of the film
deposition. In particular, the beamof the ionized
clusters 30 and beam of the specinen 24 to be deposited
are independently controllable, and therefore, it would
be apparent to the skilled person that the cl eaning
provided by ion clusters could as well be carried out

wi t hout simultaneously depositing a film Therefore,
the skilled person faced with the task of ensuring that
the surface to be deposited is clean before the film
deposition takes place, would consider using the beam
of ionized clusters for this purpose, and thereby
arrive at the method of claim1l according to the main
request and the first auxiliary request w thout

enpl oyi ng inventive skills.

The appellant argued in this context that document D3
is solely concerned with a process of depositing a thin
filmand not with the problem of providing a clean
surface for subsequent use, and therefore, a skilled
person seeking a find a process of cleaning a surface
woul d not consider docunent D3 at all (cf. itemVill(a)
above).

As al so admtted by the appellant, the process of

cl eaning a substrate surface is not an end in itself,
but nust be seen in the context of preparing the
substrate surface for a subsequent process step, such
as formng a thin filmon the substrate surface. In the
case of depositing a thin film the quality of the thin
fil mdepends crucially on how free from defects and
contam nants the surface is prior to the thin film
deposition. Therefore, the skilled person seeking an
appropriate nethod of cleaning a surface prior to
depositing a thin filmwuld al so consider prior art
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docunents, such as docunent D3, which discuss the issue
of surface cleaning with a viewto preparing the
surface for the deposition of thin filns.

The appel |l ant contended that docunent D3 teaches

agai nst cleaning the substrate surface prior to
deposition. In this connection, the appellant relied
upon the passage on 14, line 29 to page 15, line 7 of
docunent D3 which di scl oses that the beam of ionized
clusters aids in renoving defects in the surface, and
therefore, according to the appellant, it would infer
t hat the nmethod of docunment D3 woul d not depend on
having a defect-free substrate surface prior to
deposi tion.

The Board finds, however, that the above-nentioned
passages descri bes how a beam of ionized clusters
removes defects in the thin filmas the thin filmis
deposited. Therefore, the above passage fails to
support the appellant's contention, since it does not

di scl ose that the method of carrying out deposition and
cl eani ng sinultaneously would be able to renove defects
in the substrate surface.

Furt hernore, docunment D3 discloses that cleaning prior
to deposition has a different purpose fromthat of

cl eaning during deposition (cf. page 2, lines 2 to 21).
In the forner case, contam nants which are already
present on the substrate surface are renoved, while in
the latter case, in situ contam nants, i.e.

contam nants whi ch appear during deposition, are

r enoved
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Thus, the Board does not find any passages in docunent
D3 whi ch woul d support the appellant's contention that
cl eani ng during deposition may be regarded as a

repl acenent for cleaning the substrate surface prior to
deposi tion.

2.7 The appel |l ant argued furthernore that docunent D3
consistently teaches that cleaning is effected
simul taneously with [ ayer deposition. The conplicated
i nterplay between the substances of the cluster and
those of the thin filmwould nmake it inpossible to
deduce that clusters of chem cally unreactive gases may
be used to effect non-danmage surface cleaning of
surfaces. Therefore, the appellant argued, the
separation of the deposition and cl eaning processes in
t he met hod of document D3 woul d only be possible using
hi ndsi ght (cf. item VIl (b) above).

Docunment D3 discloses that the interplay in form of
exchange of kinetic energy between the volatile and
nonvol ati|l e species inproves the uniformty of the
deposited film (cf. D3, page 5, lines 17 to 28; page 8,
lines 10 to 14; page 14, line 24 to page 15, line 7).
Contrary to the appellant's subm ssions, however, the
Board cannot find any indication in docunent D3
suggesting that a beam of ionized clusters would only
be effective for cleaning a surface when it is used
simul taneously with depositing a thin film As

di scl osed on page 2, lines 2 to 14 of document D3, it
was well-known in the art to use a beam of ions of
inert species for cleaning surfaces. Therefore, the
Board sees no reason why a skilled person woul d doubt
that a beam of ionized clusters of inert (chemcally
unreactive) species would al so be effective for

2128.D
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cl eaning surfaces. On the contrary, docunent D3
explains in detail how a beam of ionized clusters
creates | ess damage to the surface to be cleaned than a
conventi onal beam of ions and yet remains effective in
cl eaning the surface (cf. e.g. D3, page 5, lines 8 to
17; page 14, lines 11 to 23).

For the above reasons, therefore, the subject matter of
claiml according to the main request does not involve
an inventive step within the neaning of Article 56 EPC

| nventive step - Auxiliary request

Claim1 according to the auxiliary request differs from
claiml1 of the main request in that (i) the clusters
are specified to be "a | unp-shaped group of atons or

nol ecul es”; (ii) a process step is added whereby ions
are subject to nmass separation by use of an electric
field or a magnetic field (step d)); and (iii) the

requi renent that the atonms or nol ecul es of the clusters
have to be chem cally unreactive under the conditions
of the irradiation has been del et ed.

Feature (i) is nmerely intended as a further
specification of the term"cluster”. Since however both
t he nethod described in the application in suit and the
met hod di scl osed in docunment D3 both use the principle
of adi abatic expansion through a nozzle for producing
clusters, feature (i) is necessarily known from
docunent D3, and is therefore not a distinguishing
feature (cf. application as published, colum 3,

lines 8 to 45; Figure 2; docunent D3, page 10, lines 7
to 26). This was al so not contested by the appellant.
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Thus, in addition to the difference discussed with
respect to the main request in item 2.2 above, the

met hod of claim 1l according to the auxiliary request
further differs fromthe nethod of docunent D3 in that
the ionized clusters are subject to nmass separation by
use of an electric field or a magnetic field, whereas
i n docunent D3, no nmass separation of the ionized
clusters takes place.

The mass separation step has the advant age of
preventing a spread in size and nunber of atoms of the
cluster, thereby preventing damage in the substrate
surface caused by the inpact of smaller clusters. This
problemis also briefly discussed in docunent D3,
however w thout offering any solution (cf. D3, page 10,
line 37 to page 11, line 9).

Docunment D1 di scl oses a nethod of depositing a thin
filmon a substrate where in analogy to the nmethod of
docunent D3 a beam of ionized clusters is directed to
t he substrate surface to clean the surface during the
deposition of the thin film(cf. Dl, abstract). As a
solution to the problemof having a spread in size of
the clusters produced, document Dl suggests to use a
mass separator 28 enploying an electric or a magnetic
field (cf. D1, page 11, lines 24 to 33).

Thus, the skilled person faced with the task of
ensuring that the size of the ionized clusters is
uni form woul d use a nass separator as suggested in
docunent D1 for this purpose.
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Therefore, in the Board's judgenent, the subject matter
of claim1l according to the auxiliary request does not
i nvol ve an inventive step within the neani ng of

Article 56 EPC.

Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

S. Fabi ani R K. Shukl a

2128.D



