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Summary of Facts and Submn ssions

1862. D

The opponent appealed the interlocutory decision of the
opposi tion division concerning nmai ntenance of European
patent 0 359 153 in anended form

The foll ow ng docunents were considered during the
appeal :

Dl: US-A-4 724 296;

D2: JP-A-61 272 928;

D3: US-A-4 626 312;

D4: El ektrotechni k-El ektroni k Fornmel n und Geset ze,
Buch- und Zeit-Verl agesgesel | schaft nbH, Ko&ln
(DE), pages 147, 152, 153;

D5: US-A-4 621 242;

D6: JP-A-63 42 707,

D7: Larousse Dictionary of Science and Technol ogy,
| SBN 0- 7523-0011-3, 1995, Larousse plc, Edi nburgh

(&B), page 76, definition of "autotransforner" and
related figure;

G undl agen der El ektrotechni k und Kerntechni Kk,
1960, Deutsche Verl ags-Anstalt GrbH, Stuttgart
(DE), pages 480, 481;

D9: Larousse Dictionary of Science and Technol ogy,
page 88, definition of "BALUN'; and
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D10: hardcopy of the definition of "balun" obtained on
24 may 2002 fromthe internet site
www. di ctionnary. com

In reply to a comuni cation fromthe board annexed to
summons to oral proceedi ngs, the respondent proprietor
faxed on 27 May 2002 a nmain request and seven auxiliary
requests. Caim1l of the 5th auxiliary request was as
fol | ows:

"A plasma etching system conpri sing:

a plasma reactor (14) including an electrically
i sol ated upper electrode (19) and an electrically
i solated | ower electrode (21) in a grounded chanber;

a grounded generator (12) producing a radio frequency
I nput vol t age;

means (22, 24, 26, 28) for dividing the input voltage
into a first output voltage and a second out put

vol tage, said first and second output voltages having
substantially equal nmagnitudes relative to ground but
bei ng 180° out of phase; and

nmeans (30, 32) coupling the first output voltage to the
upper el ectrode and the second output voltage to the
| ower el ectrode, characterised in that

the nmeans for dividing the input voltage is a
transfornmer (22, 24, 26) having a variable primary
wi nding (22) directly connected to a center tapped
secondary wi nding (24), wherein the variable primry
wi nding (22) is coupled to the radio frequency
generator (12), respective end termnals of the
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secondary wi nding are coupled to the upper and | ower

el ectrodes, with the center tap connected to ground
(28), a mddle winding of the variable primary w nding
is directly connected to a top one of the end term nals
of the secondary w nding, and the inpedance of the

pl asma reactor is matched to the radi o frequency
generator by neans of the variable primry w nding."

| V. At the oral proceedings before the board held on
27 June 2002, the respondent (patentee) w thdrew all
its previous requests and filed a new set of four
clains as part of a new main request.

The appel | ant (opponent) requested that the decision
under appeal be set aside and that the European patent
be revoked, that the new main request be refused as
late filed and, in case of adm ssion of this main
request, that the proceedings be continued in witing.

The respondent (patentee) requested that the appeal be
di sm ssed and that the patent be nmaintained in anmended
formon the basis of the main request as filed in the
oral proceedi ngs, nanely

- claims 1 to 4 filed in the oral proceedings,

- description columms 1 to 5 as approved by the
opposi tion division with acknow edgenent of prior
art, filed with letter faxed 27 May 2002, to be

inserted in colum 2 between |ines 28 and 29,

- drawi ngs: Figures 1 and 2 of the patent
speci fication.

1862. D Y A
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Claim1 of the new main request of the respondent reads
as follows:

"A plasma etching system conprising:

a plasma reactor (14) including an electrically
i sol ated upper electrode (19) and an electrically
i solated | ower electrode (21) in a grounded chanber;

a grounded generator (12) producing a radio frequency
I nput vol t age;

means (22, 24, 26, 28) for dividing the input voltage
into a first output voltage and a second out put

vol tage, said first and second output voltages having
substantially equal magnitudes relative to ground but
bei ng 180° out of phase; and

means (30, 32) coupling the first output voltage to the
upper el ectrode and the second out put voltage to the
| ower el ectrode, characterised in that

the nmeans for dividing the input voltage is a
transformer (22, 24, 26) having a variable primry

wi nding (22) directly connected to a center tapped
secondary w nding (24), wherein the variable primry
wi nding (22) is coupled to the radio frequency
generator (12), respective end term nals of the
secondary wi nding are coupled to the upper and | ower

el ectrodes, wth the center tap (28) connected to
ground, a mddle tap of the variable primary

wi nding (22) is directly connected to a top one of the
end term nals of the secondary w nding (24), and the

i npedance of the plasnma reactor is matched to the radio
frequency generator by neans of the variable primry
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wi ndi ng. "

Clains 2 to 4 are dependent upon claim 1.

The appel |l ant essentially argued as foll ows:

The new mai n request of the patentee filed at the ora
proceedi ngs shoul d not be admtted into the proceedi ngs
as it was filed |ate. The new main request differed
fromthe previous requests submtted by the patentee in
particular in that the expression "m ddl e w nding of
the variable primary w nding", that was present in
claim1 of the 5th auxiliary request faxed on

27 May 2002, had been replaced by the expression
"mddle tap of the variable primary w ndi ng". The
expression used in claiml of the fornmer 5th auxiliary
request |l acked clarity as to which part of the
transfornmer was fornmed by the "m ddl e wi nding". The
expression used in claiml of the new mai n request had
not been considered previously and therefore the
appel | ant needed tinme to study the new main request and
performa search. Thus, the proceedi ngs shoul d be
continued in witing if the new main request of the
patentee was adnitted into the proceedi ngs.

No basis for a transfornmer having a direct connection
between the primary and secondary w ndings, ie an
autotransformer, mght be derived fromthe application
as originally filed, so that the anendnents contravened
Article 123(2) EPC. In particular, the description did
not mention a particular type of transformer. The
patent in suit disclosed at colum 4, lines 12 to 14
only el ectromagneti c coupling between the primary and
secondary w ndi ngs, not a direct electrical connection
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bet ween these wi ndings. Furthernore, the representation
of the transfornmer in Figure 1, with a w nding 22 drawn
separately fromthe core of the transforner, was so
unusual that it mght not serve as a basis for
anmendnents. The pre-grant prosecution showed indeed
that no clear picture of the disclosure provided by the
application as filed was present at that tine. The
principle of legal certainty for third parties did not
allow a claimto be based on an uncl ear, anbi guous

di scl osure.

Furthernore, Figure 1 of the application as filed
showed that the radi o frequency generator 12 was
connected between a tap of w nding 22 and the grounded
center tap 28 of winding 24. Thus the primry w nding
of the transformer included in every case a part of

wi ndi ng 24. Therefore, there was no basis in the
application as filed for a transforner having a primary
wi nding forned by wi nding 22 as specified in claim1l
and the mddle tap of winding 22 was not the m ddl e of
the primary of the transformer. Thus, the wording of
claim1l was confusing, unclear as to which elenents
constituted the primary of the transfornmer and not
supported by the original disclosure.

Docunent D1 di sclosed the closest prior art, in
particular a systemwth the features of the preanble
of present claim1, conprising a transfornmer with a
primary w nding coupled to a radi o frequency generator
and a center tapped secondary w ndi ng having end
termnals respectively coupled to electrically isol ated
el ectrodes in a grounded chanber of a plasnma reactor.
The respective voltages at the el ectrodes had equa
magni t udes but were 180° out of phase. The primry and
secondary w ndi ngs of the transforner shown in Figure 1
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of D1 were not electrically connected to each other,

but it was known from docunent D5 to provide voltage to
the el ectrodes in a chanber of a plasma reactor by
means of an autotransformer, ie a transforner having a
direct electrical connection between the primary and
secondary w ndings. In D5, efficiency of the power
transm ssion between a radi o frequency generator and
the el ectrodes of the plasm reactor was inproved by
mat chi ng the i npedance of the generator to that of the
pl asma reactor by neans of a variable primary of the
autotransforner. Since power efficiency was also a
concern in docunent D1, it was obvious to replace the
transformer of D1 by an autotransfornmer with a variable
primary as disclosed in D5. Adapting the

aut ot ransforner disclosed in docunent D5 to the system
according to docunent D1 did not constitute a major
hurdle for a person skilled in the art. Furthernore, it
was standard know edge that maxi numvariability woul d
be ensured by connecting the mddle of the variable
primary wi nding to the secondary w ndi ng.

Any transforner disposed between the radi o frequency
generator and the el ectrodes of the plasna reactor
produced an i npedance transformation and thus resulted
in the effect indicated in claim1l that the inpedance
of the plasma reactor was matched to the radio
frequency generator by neans of the primry w nding of
t he transforner.

It was al so obvious, in view of D1, to provide a
grounded center tap at the secondary of the
autotransformer disclosed in D5, so as to obtain anti-
phase voltages at the electrodes in the grounded
chanber of the plasna reactor.
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The argunents of the respondent can be sunmarised as
fol | ows:

Caim1 of the new main request had effectively the
sanme scope as claim1l of the previous 5th auxiliary
request and differed therefromonly by a few editori al
anmendnents. Thus, the appellant had not been anbushed
by the filing of the new main request and it was not
appropriate to give himthe possibility to performa
further search.

The feature of claim1l of the new nain request that a

m ddl e tap of the variable primary w nding (22) was
directly connected to a top one of the end term nals of
the secondary winding (24) was clearly shown in

Figure 1 of the application as filed. Furthernore claim
4 as originally filed supported the feature that the

I npedance of the plasnma reactor was natched to the
radi o frequency generator by neans of the variable
primary w ndi ng.

Docunent D1 coul d be taken as disclosing the closest
prior art. Dl nentioned a grounded generator, but not
in connection with the system shown in Figure 1 of DL.
The transfornmer of D1 acted as an isolator, so that D1
coul d not suggest an autotransformer. Wth respect to
the prior art disclosed in D1, the problem sol ved by
the present invention was to provide a single device
transmtting power fromthe generator to the el ectrodes
and which at the sane tine reduced spurious discharges,
mat ched t he i npedances and did not introduce |arge

| osses. Thus, the problemwas essentially to nmake the
anti-phase transformer of D1 nore efficient. There was
no suggestion in the prior art that an autotransforner
woul d sol ve this problem Docunent D5 disclosed an



-9 - T 0372/ 00

autotransforner arranged to transmt power fromthe
generator to the el ectrodes and match the i npedances of
t he generator and plasma reactor. However, the
secondary wi nding of the transformer of D5 had one of
its ends grounded, which was in conflict with D1. To
obt ai n i npedance matchi ng and el i m nate spurious

di scharges at the sane tine, the skilled person would
thus add an autotransforner as disclosed in D5 to the
anti-phase transformer of Dl1. Such a conbination of two
transfornmers would result in |arge | osses.

Significant nodifications to the autotransformer of D5
woul d be required to arrive at the invention and these
nodi fications could only be the result of hindsight. In
particul ar providing the secondary of the
autotransfornmer of D5 with a grounded center tap would
not be obvi ous and woul d not provide anti-phase

vol tages at the el ectrodes because the reactance 9 of
D5, which was connected to the secondary of the
autotransformer, would shift the relative phases of the
vol tages at the el ectrodes.

Reasons for the Deci sion

1

1862. D

The appeal is adm ssible.

Procedural matters

The new mai n request of the respondent has been fil ed
in response to objections regarding the expression "a
m ddl e wi nding of the variable primry w nding" raised
by the appellant during the oral proceedings. Caiml
of new main request differs fromclaim1l of the forner
5th auxiliary request, which had been comunicated to
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t he appellant, essentially in that the criticised
expressi on has been replaced by the words "a mddle tap
of the variable primary wi nding (22)".

The communi cation of the board acconpanyi ng the sumons
to attend oral proceedings already pointed out

(see point 1.1, first sentence of the |ast paragraph)
that Figure 1 of the patent discloses "a direct
connection between the mddle of the primary w nding
and the end of the secondary w ndi ng which is coupled
to the upper electrode”. Furthernore the decision under
appeal (see page 5, third sentence of the third

par agraph) indicated that "the connection disclosed in
figure 1 is made to a center tap of the primary coil™

Therefore, it could be foreseen that the respondent
mght clarify claiml by specifying therein that a

m ddl e tap of the variable primary winding (22) is
directly connected to a top one of the end term nals of
t he secondary w ndi ng (24).

In view of these circunstances, the board considers
that the new main request of the respondent shoul d be
admtted into the proceedi ngs. Furthernore, the board
consi ders that the new main request was not surprising
and that, therefore, it is not appropriate to continue
the proceedings in witing.

Amendnent s

The application as filed indicates, at page 6, lines 23
to 28 and in claim6, that the primary w nding 22 of
the transforner is variable and the inpedance of the

pl asma reactor is matched to the radi o frequency
generator by neans of the variable primry w nding 22.
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Furthernore Figure 1 of the application as filed
unquestionably shows a direct connection between the

m ddl e tap of wi nding 22 and the top one of the end
termnals of winding 24. Although this feature is not

di scussed in the description of the application as
filed, it is unanbi guously shown in Figure 1 and thus
can be directly derived fromthis figure by the skilled
person. Therefore, the board takes the view that this
feature is part of the original disclosure.

The features discussed under 2.1 and 2.2 above, which
are the only features of present claim1 that have been
added with respect to claim1 as granted, are thus
contained in the application as filed. Furthernore the
i ntroduction of these features into claiml limts the
extent of the protection conferred.

The feature of present claim2 is unanbi guously shown
on Figure 1 of the application as filed.

The feature of present claim3 derives fromthe passage
at page 6, lines 14 to 17 of the application as filed.

Present claim4 corresponds to claim2 as filed.
The description has been anended to nmake it consi stent
with the wording of claim1l and acknow edge the prior

art disclosed in docunent D1.

Thus, the anendnents contained in the new main request
are in conformty wth Articles 123(2) and 123(3) EPC

Carity

The skilled person considering Figure 1 of the patent
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in suit would realise that current fromthe grounded
generator 12 flows through a part of w nding 22

(the actual part depending on which tap of w nding 22
Is selected), the connection between the mddle tap of
wi nding 22 and the top one of the end term nals of

wi ndi ng 24 and the upper half of w nding 24 before
returning to the grounded generator 12 through the
grounded center tap 28 of the wi nding 24. Thus, from
Figure 1 of the patent in suit, the skilled person
woul d realise that the part of the transfornmer in which
primary current flows actually conprises part of the
so-called variable primary wi nding (22) and the upper
hal f of the so-called secondary wi nding (24). The
skilled person would also realise fromFigure 1 of the
patent in suit that the part of the transfornmer in

whi ch secondary current flows is forned by the
so-cal | ed secondary wi nding (24).

It is therefore apparent to the skilled person that the
term"variable primary winding" is used in present
claiml to distinguish this "variable primry w nding"
fromthe "secondary wi nding" and not to identify the
part of the transfornmer in which primary current fl ows.

Therefore, the board considers that the wordi ng of
claiml1l is clear as required by Article 84 EPC

Novel ty

Docunent D1 di scloses a systemin which a transforner
transforns the radi o frequency input voltage froma
generator into anti-phase output voltages that are
applied to respective electrodes in a chanber of a

pl asma reactor. D1 does not show or nention any direct
connection between wi ndings of the transforner.
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Docunent D3 relates to a plasma etching system
conprising a matching transfornmer. No direct connection
bet ween w ndi ngs of the transfornmer is shown or
mentioned in D3.

Docunent D5 relates to a plasnma etching system
conprising an autotransforner with a variable primary
for matching the inpedances of a plasma reactor and a
radi o frequency generator. The secondary of the
autotransfornmer of D5 does not have a center tap
connected to ground.

Docunents D2 and D6 concern plasma etching systens, but
do not disclose any transforner.

Docunments D4, D7, D8, D9 and D10 relate to
transforners, but do not show or nention plasma etching
syst ens.

Thus, none of the avail abl e docunents di scl oses the
conbi nation of features defined in present claim1l. The
subject-matter of claiml1l is therefore considered to be
new in the sense of Article 54(1) EPC

I nventive step

Figure 1 of prior art docunent D1 shows a system
conprising a plasma reactor including an electrically

i sol ated upper electrode and an electrically isol ated

| oner el ectrode in a grounded chanber, a generator
produci ng a radi o frequency input voltage and a
transfornmer having a primary w nding coupled to the
radi o frequency generator and a center-tapped secondary
wi nding. The end term nals of the secondary w nding are
coupl ed to the upper and | ower el ectrodes respectively
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and the center tap of the secondary winding is
connected to ground. Thereby, the transforner divides
the input voltage fromthe generator into first and
second out put voltages which are coupled to the upper
and | ower el ectrodes respectively and have
substantially equal nmagnitudes relative to ground but
are 180° out of phase.

According to D1, the transformer may convert the input
voltage fromthe generator to a conveni ent value or may
sinply act as an isolator. Furthernore no direct
connection between the primary and secondary w ndi ngs
of the transfornmer is shown or nentioned in D1.

6.2 Thus, taking into account the neaning of the term
"variable primary wi nding" in present claiml, the
subject-matter of this claimdiffers fromthe state of
the art shown in Figure 1 of D1, taken as cl osest prior
art, in that:

- (a) the generator is grounded;

- (b) a transfornmer winding, that is coupled to the
radi o frequency generator, is variable and the
i npedance of the plasma reactor is matched to
the radi o frequency generator by neans of this
vari abl e wi nding of the transforner; and

- (c¢) said variable winding of the transfornmer has a
m ddl e tap directly connected to a top one of
the end termnals of the secondary w ndi ng.

These features relate to the problem of matching the

I npedances of the plasma reactor and the radio
frequency generator in an adjustable manner.

1862. D Y A
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This problemis obvious to the skilled person in view
of docunment D5.

As regards feature (a) above, it is observed that,

al though this is not showmn in Figure 1, D1 indicates
that one side of the generator is generally connected
to ground potential while the other side is at preset
voltage with respect to ground. Furthernore, in the
system according to prior art docunent D5, current
appears to return through the ground to the radio
frequency generator.

Concerning features (b) and (c), it is observed that
docunent D5 di scloses a plasnma etching systemin which
t he i npedance of the plasma reactor is matched to the
radi o frequency generator by neans of the variable
primary of an autotransfornmer conprising a w nding
having its ends respectively connected to the

el ectrodes in the plasma chanber, so that the whole

wi ndi ng constitutes the secondary of the
autotransforner. The primary of the autotransforner is
formed by a part of the winding carrying taps, each of
whi ch can be coupled to the generator of the radio
frequency input voltage. Thus, in the systemof D5, the
primary and the secondary of the transformer are both
formed by parts of the sanme wnding and there is no
suggestion in D5, or in any other cited docunent, to
directly connect a mddle tap of a variable primry

wi nding to a secondary w nding of a transforner.

Thus, even if it would be obvious to the skilled
person, in order to solve the problemunderlying the

i nvention, to ground the radi o generator of the system
illustrated in Figure 1 of D1 and, in view of D5,
replace the transfornmer shown in that figure of D1 by
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an autotransformer having a variable primary and a
center tapped secondary, these nodifications would not
|l ead to a system having feature (c) identified above.
This feature (c) appears to result in a transforner
having a particular structure, conprising a center

t apped secondary and a variable primary having parts in
comon, which is adapted to solve the problem
underlying the invention.

Starting fromthe prior art plasm etching system

di scl osed i n docunent D5 and nodifying it on the basis
of the teaching provided by prior art docunent D1 woul d
al so not lead the skilled person to feature (c) above,
because this feature is not disclosed in D5 or D1, or
in any other of the cited docunents.

The board cones therefore to the conclusion that,
having regard to what is disclosed in the cited
docunents, the subject-matter of present claim1, which
i ncludes feature (c), is not obvious to a person
skilled in the art.

Thus the subject-matter of present claiml is to be
consi dered as involving an inventive step in the sense
of Article 56 EPC.

Clains 2 to 4 are dependent upon claimso that the
subject-matter of these clains is also considered as
i nvol ving an inventive step.

For these reasons it is decided that:

1862. D
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1. The deci si on under appeal is set aside.

2. The case is remtted to the first instance with the
order to maintain the patent in the follow ng version

- clains 1 to 4 filed in the oral proceedings,

- description columms 1 to 5 as approved by the
opposition division with acknow edgenent of prior
art, filed with letter faxed 27 May 2002, to be
inserted in colum 2 between lines 28 and 29,

- drawi ngs: Figures 1 and 2 of the patent

speci fication.

The Regi strar: The Chai r man:

D. Sauter W J. L. Wheel er

1862. D



