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Summary of Facts and Subm ssi ons
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The European patent No. 0 475 604 was granted with
11 clains on the basis of the European patent
application No. 91 307 625. 3.

An opposition against the patent was | odged on the
grounds that, having regard to docunents El1 to E5, the
subj ect-matter of the clainms was not new or did not

i nvolve an inventive step. For the present proceedi ngs,
reference is to be made to docunents

El: JP-A-2 065 252;

E3: JP-U-2 026 229; and

ES:  JP-U-63 127 125.

The patent was mai ntained in amended form by the
interlocutory decision of the opposition division dated
16 May 2000 on the basis of the patentee's second
auxiliary request.

Claim 1 as nmmintai ned by the decision under appeal read
as follows:

"1. A nethod of operating a vacuum processing apparatus
having at |east two vacuum processing chanbers (1la,
11b, 11c), separate first and second substrate stores
(1a, 1b, 1c) which are located in air adjacent said
vacuum processi ng chanbers, a vacuum transfer chanber
(16) conmunicating with said vacuum processi ng
chanbers, at |east one | oad | ock chanber (5, 6)

conmuni cati ng between said transfer chanber (16) and
the air, a single first conveyor device (13) located in
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air and arranged to access both said first store (1a,
1b) and said second store (1c) and a second conveyor
device (14) located in said transfer chanber, said
met hod conprising the steps of

(i) transferring substrates (20) to be processed
between said first store (la, 1b) and said vacuum
processi ng chanbers (1l1la, 11b, 11c) sequentially by
means of said first conveyor (13) which is naintained
in air and transfers the substrates between said first
store and said at | east one |oad | ock chanber (5, 6)
and said second conveyor (14) which transfers the
substrates between said at | east one |oad | ock chanmber
(5, 6) and said vacuum processi ng chanbers and al so
bet ween sai d vacuum processi ng chanbers;

(1i1) vacuum processing said substrates (20) in said
vacuum processi ng chanbers (1la, 11b, 11c);

(iii1) transferring at |east one dummy substrate (30)
fromsaid second store to said vacuum processi ng
chanbers (11la, 11b, 11c) by neans of said first
conveyor (13) which is maintained in air and transfers
t he dummy substrate between said second store and said
at | east one |oad-lock chanber (5, 6) and said second
conveyor (14) which transfers the dummy substrate

bet ween said at | east one |oad | ock chanmber (5, 6) and
sai d vacuum processi ng chanbers;

(iv) dry cleaning said vacuum processi ng chanbers (11a,
11b, 11c) with said at |east one dunmy substrate (30)
t herein; and

(v) returning said at |east one dummy substrate to said
second store."
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Claims 2 to 4 were dependent nethod cl ai ns.

| ndependent claim 6 concerned a vacuum processi ng
apparatus adapted to carry out the nmethod of claiml.
Clainms 7 and 8 were dependent from cl ai m6.

The reasoni ng of the opposition division with respect
to inventive step was nostly directed at the

i ndependent apparatus claim the nmethod cl ai m bei ng

obj ected by the opponent only in general terns, e.g. by
referring to "correspondi ng process steps". It was
found that docunents E1 and E3 only show appar at uses
havi ng a single vacuum processi ng chanber and that none
of the apparatuses of docunents E1, E3 or E5 has a
vacuum transfer chanber

In the appeal proceedings, the only independent claim
of the respondent's request relates to a nethod of
operating a vacuum processi ng apparatus, and the claim
has been substantially anmended with respect to the

nmet hod cl ai mas mai ntai ned by the opposition division.
Moreover, in response to the anendnents, the appell ant
has filed new prior art docunents (see itens V and VI
bel ow). Consequently, the reasoning of the opposition
division in the decision under appeal is not rel evant
to the present decision and is accordingly not

di scussed in detail.

The opponent | odged an appeal against the decision on
29 May 2000, paying the appeal fee on the sane day. A
statenment setting out the grounds of the appeal was
filed on 12 Septenber 2000 citing a new prior art
docunent

E6: JP-A-63 153 270.
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Wth his letter dated 25 COct ober 2002 t he respondent
(patent proprietor) filed a main request and several
auxiliary requests. Claim1 of the auxiliary request I
reads as foll ows:

"1. A nethod of operating a vacuum processing apparatus
having a plurality of vacuum processing chanbers (11a,
11b, 11c), separate first and second substrate stores
(1a, 1b, 1c) which are located in air adjacent said
vacuum processi ng chanbers, a vacuum transfer chanber
(16) conmuni cating with said vacuum processi ng chanbers
t hrough respective gate val ves (15a, 15b, 15c), a |oad
| ock chanber (5) and an unl oad | ock chanber (6) for
transferring substrates between said vacuum transfer
chanber (16) and the air, a single first conveyor (13)

| ocated in air and arranged to access both said first
store (la, 1b) and said second store (1lc) and a second
conveyor (14) located in said transfer chanber, said
nmet hod conprising the steps of:

(i) transferring substrates (20) to be processed from
said first store (la, 1b) to said vacuum processi ng
chanbers (11la, 11b, 11c) sequentially by neans of said
first conveyor (13) which is maintained in air and
transfers the substrates between said first store and
said | oad | ock chanber (5), and said second conveyor
(14) which transfers the substrates between said | oad
| ock chanber (5) and said vacuum processi ng chanbers
and al so between said vacuum processi ng chanbers;

(1i) vacuum processing said substrates (20) in said
vacuum processi ng chanbers (1la, 11b, 11c);

(ti1) after vacuum processing of the substrates (20),
transferring the substrates (20) from said vacuum
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processi ng chanbers (1la, 11b, 11c) sequentially by
nmeans of said second conveyor (14), said unload | ock
chanmber (6) and said first conveyor to their original
positions in said first store (la, 1lb);

(iv) transferring at | east one dummy substrate (30)
fromsaid second store to said vacuum processi ng
chanbers (11la, 11b, 11c) by neans of said first
conveyor (13) which is maintained in air and transfers
t he dummy substrate between said second store and said
| oad-1 ock chanmber (5) and said second conveyor (14)

whi ch transfers the dummy substrate between said | oad
| ock chanber (5) and said vacuum processi ng chanbers;

(v) dry cleaning said vacuum processi ng chanbers (11a,
11b, 11c) with said at |east one dunmy substrate (30)
t herein; and

(vi) returning said at |east one dunmy substrate to
sai d second store, by neans of said second conveyor
(14) which transfers said at |east one dumy substrate
bet ween sai d vacuum processi ng chanbers (11a, 11b, 11c)
and said unload | ock chanmber (6) and said first
conveyor which transfers said at |east one dummy
substrate between said unload | ock chanber (6) and said
second store (1c)."

Claims 2 to 5 of the Auxiliary request Il are dependent
nmet hod cl ai ns.

Mor eover, a new prior art docunent

E7: EP-A-0 367 423

was filed with the sane letter
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During the oral proceedings of 27 Novenber 2002, the
respondent requested that the decision under appeal be
set aside and the patent be maintained in anended form
on the basis of the follow ng patent docunents:

Cl ai ns: Nos 1 to 5 of the auxiliary request 11
filed with letter dated 25 Oct ober 2002;

Descri pti on: colums 1 to 7 filed during the oral
pr oceedi ngs; and

Dr awi ngs: Figures 1 and 2 as granted.

The respondent argued as follows in support of his
requests:

Claim1l and the further clains, which are dependent
clainms, concern a nethod. As a result of the
amendnents, the vacuum processing apparatus used in the
claimed nmethod has a plurality of vacuum processing
chanbers (1l1a, 11b, 11c), a vacuumtransfer chanber
(16) conmunicating with said vacuum processi ng chamnbers
t hrough respective gate val ves (15a, 15b, 15c); a | oad
| ock chanber (5) and an unl oad | ock chanber (6) for
transferring substrates between the vacuumtransfer
chanmber (16) and the air, inwardly and outwardly
respectively. Mreover, in nmethod step (iii), it is
specified that the processed substrates are returned
sequentially to their original position in the first
store (la, 1b). Wth these anendnents, the clai ned

met hod corresponds to the enbodi nent disclosed in the
application as filed and in the patent as granted, so

t hat the anendnents are adm ssi bl e.

The inventive concept in the clainmed nethod is based on
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t he provision of dummy substrates stored in air and the
use of the same conveyor located in air to transfer
both the substrates to be processed and the dummy
substrates fromair to the vacuumtransfer chanber and
to return the processed substrates to their original
position in the first stores and the dummy substrates
to the second stores, in air. The invention thus solves
t he probl em of achieving a high productivity conbi ned
with I ow contam nation risk in processing of substrates
in a nulti-vacuum chanber appar at us.

The prior art is silent on this subject and docunent E6
adopts a different approach of separate stores for
unprocessed and processed substrates. Since in the
claimed nethod as a result of steps (iii) and (iv)
there is no co-existence of substrates being processed
and dummy substrates in the same vacuum processing
chanmber, the risk of contam nation which exists in the
prior art teaching according to docunents E1 and E5 is
avoi ded.

It is also to be noted that docunments E1, E5 and E3

i ndeed relate to cleaning of a vacuum processing
apparatus, whereby only the two first docunments teach
about the use of dumry substrates; however, these
apparatuses do not conprise a plurality of vacuum
processi ng chanbers. Docunents E6 and E7 relate to
vacuum processi ng apparatuses having a plurality of
vacuum processi ng chanbers; however, there is no

i nformati on about cleaning, in particular using dumy
substrates, and the operati on and novenent of the
substrates is different fromthat of claiml.

Therefore, the subject-matter of claim1 involves an
i nventive step.
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The appel | ant (opponent) requested that the decision
under appeal be set aside and the patent be revoked,
and submtted the foll ow ng argunents in support of his
requests:

The problens to be solved by the nethod of claim1l are
t he cl eaning of the vacuum processing apparatus while
achieving | ow contam nation in processing of substrates
in a nulti-vacuum chanber apparatus, in particul ar by
avoi di ng cross-contam nati on between the substrates to
be processed or already processed and the dummy
substrates used for cleaning the apparatus.

Since there are two aspects in the object of the
invention, it is justified to conbine, if necessary,
three prior art docunents.

Starting fromdocunent E7, disclosing a vacuum
processi ng apparatus conprising a vacuumtransfer
chanber (14) communicating with a plurality of vacuum
processi ng chanbers (16-19), and a | oad and unl oad | ock
chanmbers (22) for transferring substrates between this
vacuum transfer chanber and the air, it is obvious that
reacti on chanmbers used for vacuum processi ng nust be

cl eaned, and this can be done by perform ng pl asnma

cl eani ng of these chanmbers, as known e.g. from
docunents E3; document E5 specifies that such a
procedure is done using dummy substrates, and it is
directly and unanbi guously derivable from docunent E1
(cf. Figure 3 and the corresponding text) that the
procedure of "maintenance" of the apparatus using dumy
substrates is a cleaning procedure.

Al ternatively, starting fromthe nmethod known from
docunent E1 (cf. Figure 3 and the corresponding text),
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wherei n dunmy wafers are used for the above-nenti oned
"mai nt enance” of the apparatus, it is obvious to use

t he plasma cl eani ng nmet hod of docunment E3 and to apply
this to an apparatus conprising a plurality of vacuum
processi ng chanbers in communication with a vacuum
transfer chanber, as known for instance from docunent
E6.

Starting fromdocunent E7 or El1l, the skilled person
woul d be aware that there can be a problem of cross-
contam nati on between the dumy substrates, the
substrates to be processed and the substrates already
processed, in particular in the vacuum processi ng
chanbers, and that, for this reason, the operations
nmust be sequential with the processed substrates being
transferred back to their original position in the
first store. Any other way of carrying out the nethod
woul d not avoi d cross-contam nati on.

Therefore, the nethod of claim1 | acks an inventive
step in the sense of Article 56 EPC

Reasons for the Decision

1

0712.D

The appeal is adm ssible.

There were no objections of the appellant about the
adm ssibility of the amendnents and the Board is al so
satisfied that the patent specification as anmended
conplies with the formal requirenents of the
Conventi on.

| nventive step



0712.D

- 10 - T 0566/ 00

The only issue is that of inventive step.

A nmet hod of operating a vacuum processi ng appar at us
having a plurality of vacuum processing chanbers (16 -
19) is known from docunent E7 (see Figure 1 and the
correspondi ng text; see also colum 17, line 34 to
colum 19, line 29) ; the apparatus has separate
substrate stores (28) which are located in air adjacent
t he vacuum processi ng chanbers, a vacuum transfer
chanber (14) comunicating with the vacuum processi ng
chanmbers, |oad | ock chanbers (22) for transferring
substrates between the vacuumtransfer chanmber (14) and
the air, a single first conveyor (34) located in air
and arranged to access the stores (28) and a second
conveyor (24) located in the vacuum transfer chanber
(14).

The respondent has convincingly argued as foll ows:

Docunent E7 contains no discussion of cleaning of the
vacuum processi ng chanbers and in particul ar of using
dummy substrates for such a cleaning. The sanme remark
applies to the nmethod of docunment E6, from which the
probl em of dry cl eaning usi ng dumry substrates is not
derivabl e. Taking into consideration the respective
English abstracts filed by the opponent, the use of
dummy substrates for cleaning processing chanbers using
a plasma is known from docunent E5. Al so, from docunent
El, it is derivable that references to nmai ntenance of a
vacuum processi ng chanber using a dumy wafer neans

cl eaning of the vacuum processi ng chanber. Docunent E3
(see the English abstract filed by the opponent)
concerns the technique for deciding when to dry clean a
vacuum processi ng chanber. However, none of the
docunents E5, E1 and E3 concerns vacuum processing
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apparatus with a plurality of vacuum processi ng
chanbers. Thus, a conbination of these two groups of
prior art docunents is necessary in relation to the
first aspect of the clained nethod, i.e., the
particul ar techni que using dunmy substrates for
cleaning to be applied to an apparatus with nmultiple
processi ng chanbers.

The cl ai med nmethod has a further advantage, inportant
for an apparatus with a plurality of vacuum processing
chanbers, in that it allows to process substrates and
to dry clean the vacuum processi ng chanbers usi ng dunmmy
substrates in such a way that contam nation between the
substrates to be processed, the processed substrates
and the dummy substrates is avoided. The corresponding
problemis not addressed by the related prior art
docunents: in docunent E7 (see colum 17, lines 37 to
42), both | oad | ock chanbers (22) can be used for

| oadi ng the vacuum transfer chanber (14) so that there
are no separate | oad | ock chanbers and unl oad-1 ock
chanbers as in the clainmed nethod, and there is no

i ndi cation about transferring back the processed wafers
to their original location in the first store. In
docunent E6 (see Figure 1 and the corresponding text in
the English translation filed by the appellant), a

di fferent approach is adopted, with a nechani sm havi ng
separate stores (13, 15) for unprocessed and processed
substrates. In the clainmed nethod, returning the
substrates to their original positions indeed
sinplifies the apparatus as conpared to that of
docunent E6 and mi nimses the risk of confusion.

Concerning the cross-contam nati on aspect of the
probl em the appellant has argued that the skilled
person woul d regard the measures provided in the nethod
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of claim 1 as obvi ous.

However, the following is to be noted with respect to
the disclosure in the above prior art docunents:

In the docunents showi ng an apparatus conprising a
plurality of vacuum processing chanbers, for the
nmovenent of the substrates, other nethod steps or
arrangenents in the apparatus are disclosed. For

i nstance, in docunent E6, different stores are used for
unprocessed substrates and processed substrates. In
docunent E7, with no indication about wafers to be
processed and dummy wafers, no information can be
derived about the respective novenents thereof. Thus,
the prior art documents do not provide a solution to

t he above probl em of cross-contam nation as set out in
the clai ned nethod, wherein, as a result of the
sequenti al arrangenment of the steps, there is no co-
exi stence of substrates being processed and dummy
substrates in the same vacuum processi ng chanbers.

Therefore, in the Board's judgnent, having regard to
the state of the art, the subject-matter of claim1lis
not obvious to a person skilled in the art and thus

i nvol ves an inventive step in the sense of Article 56
EPC.

Consequently, claiml is patentable in the sense of
Article 52(1) EPC. The sanme applies to the clains 2 to
5, which are dependent cl ai ns.

Since follow ng the anendnents provided by the
respondent the respondent's request is allowable, the
Eur opean patent can be maintained on this basis
(Article 102(3) EPC).
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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 departnent of first
instance with the order to maintain the patent with the
fol |l owi ng docunents:

Cl ai ns: Nos. 1 to 5, filed as auxiliary
request Il on 25 Cctober 2002;
Descri pti on: colums 1 to 7, filed during the oral
pr oceedi ngs; and
Dr awi ngs: Figures 1 and 2, as granted.
The Regi strar: The Chai r man:
M Zawadzka R K. Shukl a
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