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Summary of Facts and Subm ssi ons
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The appeal lies fromthe decision of the Exam ning
Division dated 1 April 2003 refusing the European

pat ent application No. 98 931 533.8. The grounds for
the refusal were lack of clarity (Article 84 EPC) and
| ack of inventive step (Article 52(1) and 56 EPC)

The follow ng prior art docunments were cited in the
deci si on under appeal:

Dl: US-A-5 545 289

D2: Patent Abstracts of Japan, vol. 096, No. 006,
28 June 1996 & JP 08 031803 A

The appel |l ant (applicant) |odged an appeal against the
above decision on 25 April 2003, paying the appeal fee
the sane day. The statenent setting out the grounds of
appeal was filed on 9 June 2003 together with an
amended set of cl ains.

In a comuni cation under Article 11(1) RPBA annexed to
the summons to oral proceedings, the Board raised
several clarity objections and expressed its doubts on
the novelty of the clained subject-matter having regard
to docunent DL.

During the oral proceedings before the Board which took
pl ace on 6 Decenber 2004, the appellant replaced his
previ ous request by a new one, requesting the grant of
a patent with the foll ow ng patent application
docunent s:
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C ai ns: 1to 7, filed during the oral

pr oceedi ngs

Descri ption: pages 1 to 3, 3a, 4to 9, 9a and 10
to 15, filed during the oral proceedings

Dr awi ngs: Figures 1 to 6, as originally filed.

The wording of the only independent claimis as follows:

"1l. Use of a single plate baffle (420) in a plasma
processi ng chanber for processing a substrate with a
HO pl asma, said substrate including a | ayer of

phot oresi st di sposed thereon, said baffle plate being
di sposed between a plasma generating region of said

pl asma processi ng chanber and said substrate, the
baffl e plate conpri sing:

a circular solid central blocked portion (432) disposed
in a center region of said baffle plate, said bl ocked
portion blocking the flow of plasma to the surface of
sai d substrate; and

an annul ar portion (434) of the baffle plate
surroundi ng said central bl ocked portion, said annul ar
portion including a plurality of through holes
permtting a HO plasma conprising reactive neutra
species to pass through said holes to reach a surface
of said substrate;

wherein said bl ocked portion is sized to bl ock
substantially all ultraviolet rays originated fromsaid
pl asma generating region and said HO plasma from
directly inpinging on said surface of said substrate
during said processing.”
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Dependent claim 2 was submitted for the first tine
during the oral proceedings before the Board. Its
wording is as foll ows:

"2. Use of a baffle plate as clainmed in claim1,
wherein the hol es have a constant dianeter through the
baffl e plate so that any U/ light that enters the holes
will strike inner walls of the holes without directly

i mpi ngi ng on the substrate surface.”

The argunentation of the Exam ning Division which is
rel evant to the present decision can be sunmarized as
fol | ows:

Docunment D1, which is the closest state of the art,

di scl oses a baffle plate having an annul ar portion with
t hrough holes for permitting a water plasma to pass
through it and reach the surface of a substrate. The
baffl e plate according to the application in suit
differs fromthe baffle disclosed in this docunent in
that it has a central blocked portion surrounded by the
annul ar portion. It is however disclosed in docunent D2
that UV radiation generated in the plasma formng
regi on should not inpinge on the substrate as it may
damage it. Docunent D2 suggests therefore using a W
shielding baffle plate which nevertheless allows active
species to pass through it. The skilled person would

t hus have nodified the baffle known from docunent D1 by
adding a UV shielding baffle plate at its center to
prevent undesired radiation fromreaching the
substrate. As there is no requirenent in claiml that a
single plate baffle should be used, but only the

requi renent that the central area is blocked, the
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provi sion of a second baffle plate is al so covered by
the wording of the claim

Dependent claimb5 specifies that no further deflection
plate is required, such that only a single baffle plate
is used. However, the skilled person would recognize
that the screening solution suggested by the

conbi nati on of docunents D1 and D2 is quite cunbersone
and would try to sinplify it. To block the central area
above the substrate in a single baffle plate, rather

t han addi ng a second baffle plate, would however be an
obvi ous design possibility for the skilled person,
whil e the additional advantages obtai ned by using a
single baffle plate disclosed in the application in
suit are bonus effects when enploying the non-inventive
baffl e plate.

The appel | ant argued essentially as foll ows:

Docunents D1 and D2 disclose baffle plate arrangenents
in which direct passage of ultraviolet (UV) radiation
is blocked, but the flow of plasma is possible. The

permeability of the baffles to the plasma is the sane
across the wwdth of the plates. There is no central

region at which flowis prevented. Any perceived need
to inprove the W shielding mght |ead to formation of
a nore effective labyrinthine baffle, but there would
be no notivation to introduce a central region having

different properties to the outer regions.
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Reasons for the Decision

1
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The appeal is adm ssible.

Amrendnent s

Claiml is based on clainms 1, 3 and 4 as filed
originally and has been clarified having regard to the
enbodi ment depicted in Figures 4 and 5 of the
application in suit. The expression a "circular solid
central bl ocked portion" is disclosed on page 10,

line 15.

Claim 2, which depends on claim1l1l, was submtted for
the first time during the oral proceedi ngs before the
Board. It is based on the paragraph bridgi ng pages 10
and 11 of the application in suit and defines the shape
and UV radi ation bl ocking function of the through

hol es.

Clainms 3 to 7 correspond respectively to clains 6 to 10
as filed originally.

The Board is therefore satisfied that the requirenents
of Articles 84 and 123(2) EPC are fulfilled.

Furthernore, the description has been anmended to
concord with the anmended cl ai ns.

Novel ty

Docunent D1 di scl oses a showerhead type diffuser 62

whi ch is used for honpbgeneously distributing a water
pl asma in the passivation process of a sem conductor



3.2

3.3

0048.D

.6 - T 0761/ 03

substrate. The diffuser 62 is |ocated between the

pl asma generating region 54 and the substrate 20. It is
formed by an upper and a | ower plate joined together by
a peripheral U shaped connecting portion and is, in

ot her words, a hollow baffle plate. The upper and the

| ower plate have holes in alternating positions
allowing the water plasma to traverse it (cf. Figure 2;
colum 3, lines 39 to 42 and 54 to 56; colum 5,

lines 52 to 55).

Al t hough the function of the through holes is not

di sclosed in this docunent, it is evident to the
skilled person that the diffuser 62 bl ocks any
ultraviolet Iight fromthe plasnma generating region
fromreaching the substrate 20 and al so prevents a
direct flow of water plasma onto the substrate.

I n docunent D2, on the other hand, the baffles shown in
t he enbodi nents depicted in the draw ngs of the
Japanese patent application are forned by two
superposed planes. In the first enbodi nent, each one of
the two baffle planes is forned by a nmultitude of
parallel, inclined | anellas so that the two pl anes

t oget her define a V shaped passage for the plasma (cf.
Figures 1 and 2). In the second enbodi ment, two pl ates
are superposed on each other having holes in
alternating positions (cf. Figures 3 and 4). In this
manner the water plasma can traverse the baffle, but
any UV radi ation generated by the plasma is effectively
bl ocked frominpinging on the substrate (cf. the
English abstract).

The baffle plate according to claim1l of the
application in suit differs fromthe baffle plates
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di scl osed in docunents D1 and D2 by being forned by a
single plate and by having a solid central bl ocking
portion.

For this reason, the Board considers the use of a
baffl e plate according to claiml as new (Article 54
EPC) .

| nventive step

The only remaining issue in this appeal is that of

i nventive step.

According to the application in suit, the water plasna
generated in the reactor consists of charged speci es,
neutral species and electrons. The neutral species,
which include O OH and H seemto be the nost active
el enents in the passivation process. However, the
reactive neutral species density is reduced by

reconbi nati on upon contact with an interior surface of
t he pl asma processing chanber, increasing thus the
required passivation tinme (cf. page 4, lines 3 to 12
and page 8, line 27 to page 9, line 13).

As nentioned above, the baffle plate specified in
claiml differs fromthe one disclosed in docunent D1,
which is the closest available state of the art, in
that it is formed by a single plate and has a solid
central bl ocking portion.

The obj ective probl em addressed by the application in
suit having regard to these differences corresponds
therefore to the problemoriginally specified in the
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application, nanely the reduction of the reconbination
surface within the processing chamber

In the baffle plate according to the invention the
internal reconbination surface is reduced with respect
to the processing chanbers disclosed in docunents D1
and D2 by using a single plate baffle having a solid
central blocking portion. The baffle plate according to
docunent D1 has a | arger reconbi nation surface due to

t he hol |l ow space inside the baffle plate. Al so the
baffl e plates according to the two enbodi nents

di scl osed in docunent D2 have a | arger reconbination
surface, as the total exposed surface area of a

nmul titude of lanellas as shown in Figures 1 and 2 or of
two superposed plates 5 with openings 4 as shown in
Figures 3 and 4 is considerably greater than that of a
single plate.

The Exam ning Division argued under point 4.7 of the
contested decision that the use of a single plate was
obvious for the skilled person, since he would consider
that the UV screening solution suggested by the

conbi nati on of docunents D1 and D2 is cunbersone and
would try to sinplify it. He would therefore keep a
central portion covering the substrate and add an
annul ar portion with through holes to distribute the
wat er plasma over the substrate's surface.

The Board, however, cannot follow this |ine of
argunent ati on and concurs with the appellant, since
docunents D1 and D2 both disclose a baffle plate, which
is not divided into two different portions, one portion
for blocking the W/ rays and for directing flow of

wat er plasma, and anot her portion for distributing the
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pl asma over the substrate. In the baffles of the state
of the art both functions, i.e. blocking the W rays
and distributing the plasna, are done by the baffle as
a whol e.

Mor eover, the experinmental results shown in Figure 6 of
the application in suit indicate that a nore uniform
stripping rate is achi eved when using the baffle
according to the invention conpared to a conventi onal
baffl e having a uniformdistribution of holes across
its entire surface (cf. the exanple starting at page 13
and Figure 6). This effect is surprising, since it
coul d be expected that the plasma is nore uniformy

di stributed over the substrate when using a baffle

wi t hout any bl ocked portion, and cannot be regarded as
nmerely a bonus effect as done by the Exam ning

Di vi si on.

It is therefore the Board's judgenent that the
application in suit fulfils the requirenments of the EPC
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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:

Cl ai ns: l1to7
Descri ption: pages 1 to 3, 3a, 4to 9, 9a and 10

to 15, both filed in the oral

pr oceedi ngs

Dr awi ngs: figures 1 to 6, as originally filed.
The Regi strar: The Chai r man:
P. Crenpna R K Shukl a
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