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Summary of Facts and Submissions
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Eur opean patent application No. 85 307 443.3 was
refused by a decision of the Exam ning Division on the
ground of |ack of inventive step as required by
Articles 52 and 56 EPC, having regard to the prior art
docunent s:

Dl= US-A-4 341 582 and
D3= US-A-4 318 767.

According to the above deci sion, docunment D3 describes
an apparatus for processing sem conductor wafers,
havi ng an entry chanber, a main chanber, an exit
chanber and neans for transporting the wafer between

t he chanbers, and docunent D1 di scl oses neans for

pl asma treatnment of the wafer before and after the main
pl asma etching of the wafer. The Exam ning Division
therefore held that in view of the disclosure in
docunent D1, it was obvious for a skilled person to
provide in the apparatus disclosed in docunent D3 neans
for plasma treatnment of the wafers in the entry and/or
exit chanber.

The Applicant | odged an appeal against the decision. An
anmended i ndependent Claim1 was submtted with a letter
dated 16 June 1995, and the grant of a patent was
requested on the basis of this claim

Amended Cl aim 1 under consideration has the foll ow ng
wor di ng:

" Apparatus for processing sem conductor wafers, the
appar at us havi ng conponents i ncl udi ng:
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a main plasma chanber (31), for receiving a wafer
to be processed, provided with a first ionized reactive
gas generation nmeans conprising neans (45) for feeding
reactive gases to the main plasnma chanber (31) and
paral l el plate radio frequency plasnma generation neans
(51, 53) for generating, by the use of radio frequency
excitation, a radio frequency plasma in the main plasma
chanber (31) to carry out a main processing step of
pl asma etching on the wafer |ocated between the
paral l el plates of the first ionized reactive gas
generati on neans;

| oad | ock chanmber neans (21, 59) with neans
enabling said | oad | ock chanber neans (21, 59) to be
evacuated, the | oad | ock chanmber neans (21, 59) being
portedly coupled to the main plasma chanber (31);

further ionized reactive gas generation neans
(781), including electrodes for ionizing reactive
gases, for providing ionized reactive gases to provide
suppl ementary wafer processing within the | oad | ock
chanber neans (21, 59) in addition to the mai n wafer
processing step carried out in the main plasma chanber
(31);

waf er transporting neans (441, 541) for
transporting wafers between the | oad | ock chanber neans
(21, 59) and the main plasma chanber (31); and

control nmeans (10, Fig. 9) for operating the
conponents so that wafers are passed through the main
pl asma chanmber (31) and undergo a particul ar process
when in the main plasma chanber (31);

characterized in that:

the further ionized reactive gas generation neans
is constituted by further parallel plate radio
frequency plasma generation neans (51, 53) |ocated
within and arranged to carry out within said | oad | ock
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chanber neans (21, 59) an additional step of radio
frequency plasma etching on the wafer between the
paral l el plates of the further parallel plate radio
frequency plasma generation neans (51, 53) before
and/ or after the main processing step in the main
pl asma chanber (31)."

The Appellant's argunents in support of its request can
be summari zed as foll ows:

Docunent D3 discloses entry and exit |oad | ock chanbers
13, 13" which are connected to a main plasma etching
chanmber 1. However, the entry and exit chanbers have no
facilities for plasma treatnment of the wafers.

Docunent D1 di scl oses a main plasma etching chanber 21
which is located within an outer chanber 20. According
to docunent D1 sone pre- and post-treatnent of the

waf ers can be done in the outer chanber by feeding

ioni zed gas into the chanber by neans of a tube 71
havi ng el ectrodes 38, 39 disposed thereon. This kind of
treatment provides general etching (i.e. isotropic
etching) of the surface of the wafer and is very
different fromthe high precision vertical etching
(i.e. anisotropic etching) achieved in a parallel plate
radio frequency (RF) plasma etching systemof the

cl ai mred apparatus of the present invention. There is
thus no incentive in the prior art docunents for the
skilled person to replace the general etching system
provided in the outer chanber of the apparatus of
docunent D1 by a parallel plate RF plasma etching
system

Even if the disclosures of docunents D1 and D3 were
conbi ned, the person skilled in the art woul d not
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arrive at an apparatus as clainmed requiring a parall el
pl ate RF plasma generating neans in the | oad | ock
chanber. Consequently, the clainmed subject matter
cannot be considered to be obvious.

The present invention is based on the realisation that
(i) inthe prior art plasma etching system such as
known from docunment D1 or D3, the main chanber may be
contam nated with the reactive gases, so that there is
a risk of cross- contamnation if the sanme chanber is
used in a further plasma etching requiring different
reactive gases, and that (ii) such cross-contam nation
can be avoi ded by using the outer |oad nodul e of the
apparatus such as known from docunent D1 , in addition
to the main chanber, for precision vertical etching.
The present invention thus provides a versatile plasna
etching apparatus with nultiple nenu capability (for
etching) and | ow particul ate contam nati on.

Oral proceedings were held on 21 June 1995. After

deli beration, the Board infornmed the Appellant that the
application would not be granted in accordance with his
request. Before the oral proceedings were closed, the
Representative of the Appellant asked if he could file
a new request according to which "and/or" on the
penultimate Iine of Caim1l is changed to "and", but
the Board refused to admt this request. At the

concl usion of the oral proceedings the decision was
announced that the appeal is dismssed.

Reasons for the Decision

2400.D

Inventive step
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Docunent D1 constitutes, in the Board' s view, the
closest prior art and discloses (see in particular
Figures 2 and 3) an apparatus for processing

sem conductor wafers, the apparatus having an inner
chanber (21) connected to three incomng |lines (43, 44
and 45 in Figure 4) which nmay be used to supply
different etching gases to the inner chanber. The inner
chanber is provided with parallel plate electrodes
(21c, 21d) connected to an RF source of voltage (49)
for generating a plasnma to performthe main processing
step of plasma etching on the wafer which may be

| ocat ed between the parallel plate electrodes (see
colum 2, lines 63 to 66; colum 4, lines 17 to 34).
The apparatus al so conpri ses an outer chanber 20,
referred to as a | oad nodul e which is evacuated after
receiving a wafer. A tube (71) having one end

conmuni cating with the | oad nodule (21) and its other
end connected with one or nore gas sources is provided
with electrodes (38, 39) so that on applying a
potential difference between the el ectrodes, the gases
entering the | oad chanber can be ionised to acconplish
suppl ementary processing of the wafer either before or
after the main plasma etching in the inner chanber
(21). Wafer transporting neans (22, 24, 25) transport
t he waf er between the | oad nodul e and the inner chanber
when a lid (21la) of the latter is open (see colum 2,
line 67 to colum 3, line 14; colum 3, lines 30 to
47). The docunent al so di scloses that the invention may
be operated under the control of a m croprocessor (see
colum 5, lines 31 to 35). In other words, the
apparatus of the docunent includes "control neans for
operating the conponents so that wafers are passed

t hrough the main plasma chanber (31) and undergo a
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particul ar process when in the nmain plasma chanber
(31)" as clainmed in Caim1l of the application in suit.

Fromthe above it is clear that docunent D1 discl oses
an apparatus for processing sem conductor wafers having
all the features of the preanble of Claim1l. This has
not been disputed by the Appellant.

The apparatus according to Claim1 of the application
in suit is thus distinguished over the apparatus

di scl osed in docunment Dl in that it is provided with
paral l el plate radio frequency plasnma generating neans
inits load | ock chanber neans, so that the apparatus
is capable of carrying out plasma etching before or
after a simlar plasma etching in the nmain plasna
chanber. As submitted by the Appellant and as stated in
the patent in suit (see colum 2, lines 55 to 59),
therefore, the apparatus according to the present

i nvention provides nultiple process capability by which
mul ti pl e menus can be applied to a single wafer in situ
to achi eve special etch profiles w thout any risk of
cross-contam nation of the chanbers.

In the manufacture of VLSl circuits, it is customary
that multiple | ayers of photo resist, insulating
materials and netallisation provided on a wafer are
required to be etched in succession using the plasma
etching techni que enploying different reactive gases
for different materials to be etched. The Appell ant
submtted that in the anisotropic etching of a stack of
films provided on a wafer, a skilled person concerned
with the problemof particul ate contam nati on woul d
consi der, for exanple, using two nodules (13) of the
ki nd di scl osed in docunent Dl in succession, so that
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each nodule (13) including a | oad nodule (20) and a
process nodul e (21) would carry out the etching
processes as described therein wthout
cross-contam nati on of the chanbers. The Board,

however, cannot accept this argunent mainly because it
is based on the assunption that the relevant skilled
person is a user of the apparatus who considers using
what is available on the market. In the present case,
in the Board's view, the relevant skilled person is a
devel opment engineer in the field of plasma etching
systens, concerned with providing a plasnma etching
apparatus which is capable of etching nultiple filns
stacked on a wafer. The contam nation of the plasm
chanbers by the corrosive gases and probl ens whi ch may
be caused by such a contam nation in subsequent etching
processes are notorious in the art, so that the skilled
person concerned with avoi di ng cross-contan nation
woul d consi der using different chanmbers for plasm
etching processes enploying different reactive gases.
The skilled person also knows from docunment D1 that the
waf er shoul d not be exposed to the atnobsphere between
the etching treatnents in the | oad nodul e and the inner
chanber respectively. The use of the load nodule in the
apparatus of docunment D1 for an additional plasna
etching processing, and consequently the provision of
parall el plate electrodes in the | oad nodul e, would
therefore be regarded as obvious by him In the Board's
view, therefore, the subject-matter of Claim1l is no
nore than a normal devel opment of the plasma etching
apparatus of docunent D1.

For the foregoing reasons, in the Board' s judgenent,
the subject matter of Claim1l does not involve an
inventive step within the nmeaning of Article 56 EPC.
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2. Admissibility of a late auxiliary request

I n appeal proceedings clains constituting further
auxiliary requests should normally be filed with the
statenent of grounds or soon thereafter. A nunber of
deci sions by the Boards of Appeal have made it clear
that clains filed at a |ate stage of the proceedings
may be rejected as inadm ssible (see, for exanple,

T 95/83, QJ 1985, 75 and T 153/85, QJ 1988, 1). In
particular, if the late filed clains are not clearly
al l owabl e, then the Board, in the exercise of its

di scretion, may refuse to admt such clains. In the
present case a request to filed an auxiliary request
containing a mnor anendnent to Claim1 was nade after
t he Board had deli berated upon the allowability of the
previ ous sole request. The Board is unable to
understand why this request was not put forward before
the oral hearing, or at |east at the beginning of the
oral hearing. In any event, the Board did not consider
that the suggested anmendnent to Claim1 would have
rendered the clai med subject-matter inventive.
Consequently, anmended Claim 1 as requested by the
Appel l ant was rejected as inadm ssible.

Order

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

2400.D
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M Beer G D. Paterson
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