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Summary of Facts and Subm ssi ons
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The appell ant (applicant) filed the European patent
application No. 90 309 106.4 (publication

No. O 416 774) containing 18 clains. |ndependent

cl aim 13 and dependent claim 14 of the application as
filed read as foll ows:

"13. A nethod of etching a sanple of alum num
containing material using a hal ogen gas and treating
the sanples after the etching by effecting a corrosion
prevention treatnent using a plasma that has at | east a
hydr ogen conponent and an oxygen conponent.”

"14. A nethod according to claim 13, wherein the plasm
havi ng the hydrogen conponent and oxygen conponent is a
plasma of a mixture of (i) any one of nethanol (CHOH),
et hanol (GHOH), acetone (CH; COCH:;), hydrogen (H,) and
nmet hane (CH,), and (ii) any one of oxygen (G), O and
N,O. "

During the exam ning procedure, the following prior art
docunents were particularly considered:

D1: VLS| Electronics Mcrostructure Science, vol. 8,
edited by NG Einspruch et al, Academ c Press,
Inc., Olando, USA, (1984), pages 318 to 323,

D2: EP-A-0 247 603,
D4: | BM Techni cal Disclosure Bulletin, Vol. 24,

No. 11B, April 1982, H R Potts, "Plasnma
corrosion inhibition", page 6001, and
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D5: Abstract of JP-A-62 04 31 32.

The application was refused by decision of the
Exam ni ng Division on the grounds that the subject-
matter of the submitted claimrequests did not involve
an i nventive step.

Caiml of the main request, which was based on
claim 13 of the application as filed, read as foll ows:

"1l. A nmethod of treating a sanple having an al um num
containing material covered with a patterned resist,
conprising the steps of:

(i) etching said sanple by neans of a plasma having a
hal ogen conponent whi ch generates residual adhered
materi al s containing said hal ogen and carbon; and

(ii) after step (i), perform ng a corrosion-prevention
treatnment by neans of a second plasnma contai ni ng
si mul t aneousl y hydrogen and oxygen radical s which
both react with said residual adhered materials to
remove them said second plasnma not being a plasma
formed froma m xture of CHF; and O. "

The Exam ning Division took the foll ow ng view

The closest prior art for claiml of the main request
was represented by D2, which concerns a nethod

(Method 11) of stripping a photo resist on an al um ni um
all oy which has been etched using a dry etch process

Wi th an etching gas containing chlorine, the stripping
met hod using a plasma of a gas conprising oxygen and a
fluorinated gas such as C, or CHF;. In said Method I1,
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a corrosion preventing treatnent could be effected
simul taneously with the step of stripping the
phot or esi st.

In D2, there was another nmethod (Method I11) of the
sane type which used nitrogen and oxygen in the second
pl asma m xt ure.

The cl ai ned net hod was di stingui shed fromthe known

nmet hods wherein the second plasna conprised a gas

m xture of oxygen and either CHF; or nitrogen. Thus, the
object of the invention could be seen in |ooking for an
alternative gas mxture for a nethod of anti-corrosion
treat nent.

The skilled person would thus use a gas m xture

conpri sing an oxygen conponent for stripping the resist
and a second conponent for facilitating the renoval of
t he chl ori ne conpounds.

For this purpose of anticorrosion treatnent, it was
known, frominter alia D4, and also from D2, to use

hydrogen, alone or in a m xture.

Thus, an obvious alternative to the exanples of D2 of
corrosi on-prevention woul d consist of a plasma gas
m xture contai ning both hydrogen and oxygen.

In particular, for the substitution of hydrogen for

i nstance for the fluorinated gases of D2, there was a
good expectation of a successful renoval of chlorine
conpounds.

Therefore, the subject-matter of claiml1 of the main
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request did not involve an inventive step.

The auxiliary requests concerned either conbi nations of
clains of the main request or conbinations with

addi tional features, and the subject-matter of these
clainms were thus considered to be obvious as well.

The applicant | odged an appeal against this decision,
paid the corresponding fee and filed a statenent
setting out the grounds of appeal.

In the annex to the sumons for oral proceedi ngs, which
had been requested auxiliarily by the appellant, the
Board of Appeal drew additionally attention to the
followi ng prior art docunents cited in the European
Search Report:

D17: 1 BM Techni cal Disclosure Bulletin Vol. 22, No. 8A,
January 1980, C. Cim et al., "Etching of
al um num and al um num copper all oys", page 3196,
and

D18: EP-A-0 140 201.

During the oral proceedings of 9 Septenber 1999, the

appel lant filed a new text of the application
consi sting of the foll ow ng docunents:

Cl ai ns: Nos. 1 to 6;

Descri ption: Pages 1 to 4, 4a, 5 to 16;

Dr awi ngs: Sheets 1/2 to 2/2 (Figures 1 to 6).
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Present claiml1 is the only independent claimof the
set of 6 clains and, as conpared to claim1 having
formed the basis of the decision under appeal,
specifies that, in step (i), the hal ogen conponent is
chl orine and the residual adhered material conprises
chlorine, alum nium carbon and hydrogen, and that, in
step (ii), the second plasma contains radicals which
are chiefly hydrogen and oxygen radicals which both
react with the residual adhered materials; noreover,

t he di scl ai nrer about CHF; has been del et ed. Present
claim1l reads as foll ows:

"1l. A nethod of treating a sanple having an al um ni um
containing material with a patterned resist, conprising
t he steps of:

(i) etching said sanple by neans of a plasnma having a
chl ori ne conponent which by the etching generates
resi dual adhered materials containing chlorine,
al um ni um carbon and hydrogen; and

(ii) after step (i), perform ng a corrosion-prevention
treatment by neans of a second plasma cont ai ning
radi cal s which are chiefly hydrogen and oxygen
radi cal s, said second plasma being such that both
sai d hydrogen and oxygen radicals react with said
resi dual adhered materials so as to renmove them"

Mor eover, the application has been anended, in
particular by deleting Figures 7 to 10 and descri ption

passages, inter alia the pages 17 to 26.

VI . The appel | ant requests that the decision under appea
be set aside and that a patent be granted on the basis

2517.D N
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of said application docunents, and he submts the
follow ng argunents in support of his request:

Pl asma etching of alum niumcontaining wiring with a
pl asma post-etch process for performng a corrosion-
prevention treatnent is known from docunent D2.

Al t hough the second plasma of the known Method | and
Met hod Il contain radicals such as hydrogen (in CHF;)
and oxygen, said second plasma is in fact based on a
fluorine containing plasma and results in the form ng
of a passivation |layer on the sidewalls of the etched
alum nium and not in a step whereby the adhered
residual material is renoved by the nechani sm proposed
in the present application, where the plasnma conponents
are "chiefly" oxygen and hydrogen radi cals which react
with said residual materials. The rel evance of
docunent D2 is accidental because there is only one
exanpl e of said nethods including both oxygen and
hydrogen (in CHF;), all the exanples of m xtures being
in fact based on fluorine-containing plasm gas

m xtures. The sane remark applies to docunent D18.

Anot her nethod is known from docunent D2, i.e.

Method 111, wherein a conbination of oxygen and a
nitrogen-containing gas is used in the corrosion-
prevention plasma for the sane purpose. The utilization
of hydrogen in addition to, or as a substitute for,
nitrogen in such a mxture i s not obvious because:

- the teaching of docunent D4 is very short and does
not provide enough information about the effect of
the "form ng gas (hydrogen/nitrogen)" and of its
constituents for the mentioned corrosion
prevention; and
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- t he met hod of document D5 is for renoving the
organic resist on a silicon substrate, and not for
the treatnment of al umi niumcontaining wiring or
for corrosion prevention, so that the skilled
person had no incentive to conbi ne docunent D5
w th docunent D2.

Therefore, the subject-matter of claim11 involves an
i nventive step

Reasons for the Deci sion

1

2517.D

The appeal is adm ssible.

Adm ssibility of the anmendnents

Present claim1l1l is based on i ndependent claim 13 of the
application as filed; it is restricted to

- chlorine for the hal ogen gas in the plasnma of the
etching step (i), to

- materi als generated by the etching which are
resi dual adhered materials containing chlorine,
al um ni um carbon and hydrogen, and to

- chiefly hydrogen and oxygen radicals, whereby both
sai d hydrogen and oxygen radicals react with the
particul ar residual adhered materials resulting
fromthe etching step so as to renove them for
the second plasma for the corrosion prevention
treatment having at |east a hydrogen component and
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an oxygen conponent,

respectively.

These features are based on the application as filed
(see page 9, line 35 to page 11, line 28), whereby, for
a particular exanple of a mxture of the second plasma
such as clainmed in dependent claim 14 of the
application as filed, it is explained that the hydrogen
radi cals react with the chlorine conponent (C) in the
resi dual adhered matter (Al, A, C H etc..) to form
hydr ogen chloride (HCO) which volatilizes or forns HO
to dissolve the elute chlorine conponent contributing
presumably to renoving the residual chlorine conponent
which is a cause of corrosion to the wiring film
containing alumnium It is to be noted that it is
derivable fromthe end of the cited passage and from
the whol e content of the application as filed (see for
i nstance Figure 5) that, although the particular
exanpl e of m xture nentioned here above is for

si mul t aneously renoving of the corrosive material and
the resist, the process, however, is not restricted to
such a simul taneous procedure.

The further anmendnents concern the adaptation of the
dependent clains and of the description and drawi ngs to
the new claim 1.

Therefore, in the Board's judgenent, the present
application satisfies the requirenent of Article 123(2)
EPC t hat a European patent application nmay not be
anended in such a way that it contains subject-matter
ext endi ng beyond the content of the application as
filed.
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Clarity of the clains

The feature of present claim1l that the hydrogen and
oxygen radi cals of the second plasnma are such that both
said radicals react wth the particul ar residua

adhered materials resulting fromthe etching step so as
to renove themis a functional feature. It is to be
noted in this respect that it is further specified in
the claimthat said second plasma contains radicals

whi ch are chiefly hydrogen and oxygen radicals. As
convi ncingly argued by the appellant, this allows to

di stinguish the subject-matter of present claiml in
particular fromthe nethod using CHF; and O, taught in
docunent D2 (see page 5, lines 7 to 10; see also

page 2, lines 35 to 38) in that, in said known nethod,

- there is a substantial proportion of fluorine
radicals, and it is thus not a mxture of chiefly
hydrogen and oxygen radicals, and in that,

- it is specified that plasma-processing a substrate
in a fluorinated gas such as CHF; results in
repl acing the residual chlorine atons by the
fluorine atons produced in the etching plasma, a
stable alum niumfluoride (AIF or AlF;) being thus
formed over the alum niumsurface to prevent the
chlorine conponent fromreacting with the water
contained in the air, so that there is no renoving
of the residual chlorine.

It is also to be noted that particul ar exanples of the
pl asma gas conponents are nentioned in the present
description and in dependent claim3, and that origina
exanpl es which did not correspond to the present text
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of claim1 have been del et ed.

Therefore, the Board is satisfied that present claiml
correctly defines the matter for which protection is
sought and is clear in the sense of Article 84 EPC

Novel ty

The subject-matter of present claim1l does not form
part of the state of the art and is therefore newin
the sense of Article 54 EPC

I nventive step

Met hods (Method | and Method Il) of treating a sanple
havi ng an al um ni um containing material with a
patterned resist are known from docunent D2 (see

page 3, lines 1 to 17; page 3, line 27 to page 4,
line 14; page 5, lines 7 to 10), said nethods
conpri si ng:

(i) etching said sanple by neans of a plasnma having a
chl orine conponent which by the etching generates
resi dual adhered materials containing chlorine;
and

(ii) after step (i), perform ng a corrosion-prevention
treatment by neans of a second plasma cont ai ning
radi cal s such as hydrogen (in CHF;) and oxygen
sai d second plasma being such that both the
hydr ogen and oxygen radicals react with said
resi dual adhered materials.

However, as already set forth above with respect to the
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clarity of the clains, and contrary to the nethod of
present claim1, these particul ar nethods of docunent

D2 are not such that the radicals contained in the
second plasnma are chiefly hydrogen and oxygen radicals
and, indeed, in the known gas m xture which conprises
gases such as CHF; and O,, fluorine has an inportant
function. Mdireover, CHF;, which is nentioned as one of a
plurality of substitutes for CF, is the only fluorine
contai ning gas m xture conprising hydrogen atons, and
Is thus of accidental relevance.

Moreover, as also set forth above, the known gas

m xture of the second plasma results in replacing the
residual chlorine atons by the fluorine atons produced
in the etching plasma, a stable alum niumfluoride (A F
or AlF;) being thus forned over the alum niumsurface to
prevent the chlorine conponent fromreacting with the
wat er contained in the air, so that said plasm is not
for renoving the residual chlorine in the sense of the
application in suit.

Both the nethod of the application in suit (see page 4,
lines 16 to 20) and the nethod of docunent D2 (page 2,
lines 50 to 52) have as object to provide a nethod of
treati ng sanpl es which, by a post-etch plasna
treatnent, is capable of inparting a high corrosion
preventing performance to the al um ni um contai ni ng

Wi ring materials.

As already set forth in the decision under appeal,
starting fromthe particular nmethod of docunent D2,
wherein a second plasma with a m xture of oxygen and a
fluorinated gas such as CHF; i s used, an object of the
present invention is to be seen in finding an
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alternative to this known plasma gas m xture.

Docunent D18 (see page 3, lines 16 to 28; page 5,

lines 15 to 24), which is concerned with a cl eaning
process wherein a plasnma atnosphere with conpounds
built on the basis of fluorinated ethers conprising
hydr ogen and oxygen atons is used, is not rel evant
because, as convincingly argued by the appellant, the
menti oned fluorinated conpounds, e.g. CF,CHFO conprise
a substantial proportion of fluorine radicals and,
toget her with docunent D2, would not |lead to a plasma
havi ng "chi efl y" oxygen and hydrogen radicals.

The nmet hod of docunent D5 acknow edged in the
application in suit (see page 3, line 26 to page 4,
line 6) is for renoving the organic resist on a silicon
substrate; it uses a treatnent in a plasma of an oxygen
gas obtained by addi ng a conpound contai ning at |east
carbon or hydrogen to the oxygen, e.g., by adding

nmet hanol (CH;OH) to the oxygen, this resulting in

I mproved results.

However, as convincingly argued by the appellant with
reference to a translation of docunent D5 which he has
filed, this known nmethod is not concerned with the
treatnent of alum niumcontaining wring and, although
concerned wth stripping the resist, is silent about
corrosion prevention, so that the skilled person had no
incentive to conmbi ne docunent D5 with docunent D2. This
is also the case when considering the sinultaneous
stripping and corrosion prevention of present dependent
claim 2, because there is no indication that this

m xture of document D5 is effective against corrosion
Moreover, it is not directly derivable that nethanol of
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docunent D5 could be a substitute for CHF; of
docunent D2.

Anot her nethod is known from docunent D17, whereby
corrosion-free etching of alumniumin a reactive-ion
etch systemis effected by injecting water vapour or
et hanol (i.e. GHOH) in an inert gas plasm. However,
this nethod is indicated as being a nethod of etching,
and not a nethod of post-etch treatnment. Therefore,
starting fromdocunent D2, a conbination with docunent
D17 does not |ead in an obvious way to the method of
present claim1l.

A further nmethod (Method I1l) is known from docunent D2
(see page 4, lines 9 to 11; claim?7; see al so page 5,
lines 7 to 10) which uses a m xture of a nitrogen-
containing gas (e.g. N,, N;O NO) and oxygen gas for

pl asma corrosion prevention treatnent after netal
patterning to renove residual chlorine, and which can
al so be considered an adequate starting point for the
present invention.

Indeed, it is known fromD4 for the sanme purpose of

pl asma corrosion inhibition, for instance after netal
patterning, to renove residual chlorine by exposing the
product to a plasma with a form ng gas
(hydrogen/nitrogen). However, this "form ng gas
(hydrogen/nitrogen)" is derivable as being a m xture of
hydrogen and nitrogen, and not a gas consisting of

ei ther hydrogen or nitrogen, and, noreover, proceeding
fromthe information in this short docunment, there can
be seen no incentive for keeping the oxygen conponent
of the plasma m xture of Method Il of docunent D2
whil e substituting hydrogen for at |east sonme of the
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ni trogen.

It is to be noted in respect of docunent D2 and of the

two above-nentioned alternatives it conprises, i.e.
Methods | and Il with a mxture of a fluorinated gas
W th oxygen gas, on the one hand, and Method IIl wth a

m xture of a nitrogen-contai ning gas and oxygen gas, on
the other hand, that it has already been considered to
be known, for instance fromthe sanme docunent D2 (see
page 2, lines 25 to 28 and 39 and 40), to pl asna-
process substrates in hydrogen gas which reacts with
the residual chlorine after a plasma etching step for
preventing corrosion.

However, starting from docunent D2, there is no

i nformati on which can be derived as being an incentive
for using hydrogen as a substitute for, or in

conbi nation with, the gas conponents of other gas

m xtures nentioned therein.

Moreover, it is also to be noted that it is generally
known, for instance from docunent D2 (see page 4,

lines 50 to 56), that resists are stripped by plasnma
etching in an oxygen gas. However, even in the case of
si mul t aneous stripping and corrosion prevention of

Met hod |1 of docunment D2, a fluorine conponent is added
and, even when considering the expression "ot her
fluorinated gases, such as CHF;, GCFs SFs, NF; or CBrFs "
t he appellant could convince the Board that it is only
in one isolated exanple of a substitute for CF, that a
conmponent (CHF;) conprising hydrogen is added. The ot her
prior art docunents give no direct incentive for
providing a m xture of chiefly oxygen radicals and
hydrogen radicals for at |east the step of corrosion
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preventi on.

Therefore, although a conbination of chiefly oxygen and
hydr ogen radi cals could be prinma facie considered to be
obvi ous, the skilled person had no direct teaching in
this sense and it is only as a result of hindsight,

I.e. by knowi ng the present invention, that he would
arrive at the matter of present claiml1, and this is
not al |l owabl e when assessing inventive step.

Mor eover, the appellant could credibly show, for

i nstance with respect to Figure 4 of the application
and the correspondi ng text concerning a conparison of
results in the particular case of sinultaneous
stripping and prevention treatnent, that the nethod is
effective and i s advantageous in conparison with the
prior art.

Incidentally, it is to be noted that docunment D1 has
been cited several tines in the decision under appeal.
However, the cited information mainly related to two
docunents referred to in docunent D1, which is a review
article. The appellant has credi bly shown that the
information in the first referred docunent is not as

rel evant as the information derivable from docunent D1.
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The appel | ant has noreover provided a translation of
part of the second referred docunent and shown that the
contai ned informati on was not exactly that reported in
docunent Dl. Therefore, the appellant could convince
the Board that, thus, the information contained in
docunment D1 was not valid for use in the assessnent of

i nventive step

Therefore, the subject-matter of present claiml
i nvol ves an inventive step in the sense of Article 56
EPC.

Consequently, present claim1l is patentable in the
sense of Article 52(1) EPC and, since the dependent
clainms 2 to 6 concern particular enbodi nents of the
nmet hod of claiml1l, they are also patentable, so that a
patent can be granted on this basis (Article 97(2)
EPC) .
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For these reasons it is decided that:

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

2. The case is remtted to the first instance with the
order to grant a patent on the basis of the follow ng
docunents submtted during oral proceedi ngs of
9 Septenber 1999:

d ai ns: Nos. 1 to 6;
Descri ption: Pages 1 to 4, 4a, 5 to 16;
Dr awi ngs: Sheets 1/2 to 2/2 (Figures 1 to 6).

The Regi strar: The Chai r man:

D. Spigarelli M  Chonent owsKki

2517.D



