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Summary of Facts and Submn ssions

0475.D

Eur opean patent application No. 90 306 832.8
(Publication No. O 405 848)was refused by a decision of
the exam ning division dated 15 Septenber 1995 on the
ground that the application was anended in such a way
that it contained subject-matter extendi ng beyond the
content of the application as filed, contrary to
Article 123(2) EPC

Clainms 1 and 5 of the set of clains formng the basis
of the decision under appeal read as follows:

"1. A met hod of sem conductor device fabrication
conpri si ng:

formng a first layer upon a substrate;

form ng a second | ayer containing alum num upon said
first |ayer;

etching both said first and said second |ayer with a
gas m xture,

characterized in that

said first layer is made froma material chosen from
the group consisting of titaniumtungsten and titani um
nitride, and said gas m xture contains chlorine and
trifluoronethane and said etching step produces a
tapered profile in both said first and said second

| ayers. "

"5. The nethod of claiml1l, wherein
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the first (sic) contains titaniumtungsten with at
| east five percent titanium by weight;

said second |ayer is covered with an anti-reflective
coati ng;

said anti-reflective coating is covered with a
patterned mask, and mask having a thickness of 2 pum or
| ess;

said alum num containing |ayer is exposed to boron
trichloride; and

said gas m xture of chlorine and trifluoronethane is
present in a plasma and said chlorine has a flowrate
between 16 and 6 sccmand said trifluoronethane has a
flow rate |l ess than 60 sccm said gas m xture creating
a polyneric layer in contact with said al um num coati ng
| ayer (read "al um num containing |ayer") and said
titani umtungsten-containing | ayer and creating a
tapered sidewal |l having approximately the sanme sl ope on
both said al um num containing |ayer and said titani um
tungst en-cont ai ni ng | ayer."

In the decision under appeal, the exam ning division
reasoned essentially as foll ows:

Addi ti onal subject-matter

Caim5 contains the feature that the etching step
produces tapered sidewall having approxi mately the sane
sl ope on both said al um num contai ning |ayer and said

titani umtungsten-containing | ayer.

However, no basis could be found for this feature in
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the original docunents. The term "sl ope"” does not
appear therein and it is not evident that it is
synonynous to "angle of tapering”. In particular, the
term"angle of tapering"” inplies a |linear sidewal

only, whereas the term"slope" would al so be applicable
to a curved sidewall. Furthernore, in the origina
docunents, reference is only made in general terns to
the tapered sidewall profile in the case of two or nore
| ayers, no clear and unanbi guous i nformation being

gi ven concerni ng the angles of tapering of each of the
| ayers in the case of two or nore |ayered structures.
The passages of the original application concerning the
etching of stacked netal structures do not provide

i nformati on about the individual angles of tapering in
the individual layers of a nulti-layered structure.

Therefore, the objected anendnent results in additiona
subj ect-matter which was not directly and unanbi guously
derivable fromthe application docunents as filed, and
Is therefore not adm ssible.

Further coments

A nmet hod of semnm conductor device fabrication is known
from docunent D2: EP-A-0 099 558, conprising:

formng a | ayer containing alum num upon a substrate;
etching said |layer with a gas m xture, whereby said gas
m xture contains chlorine and trifluoronethane (CHF;),
and

said etching step producing a tapered profile.

The nethod of claim1 differs therefromin that a | ayer
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of titaniumtungsten or titaniumnitride (i.e. a
barrier layer) underlying the alum num containing |ayer
Is provided which is also etched with a tapered
profile.

Therefore, the problemunderlying the invention can be
seen as to provide a barrier layer in the sem conductor
device and to etch it with a tapered sidewall profile.

However, providing a barrier |ayer of the present type
is generally known to people skilled in the art, for

i nstance from docunent D3: "VLSI Technol ogy",

S M Sze, 2nd edition, McGawH ||, 1988, pages 400 to
413. Moreover, it is desirable that this underlying
barrier |ayer be etched with a tapered sidewall profile
for the sane reasons as those for etching the al um num
| ayer, and, since the gas m xture of docunent D2 used
for alum num apparently gives good results for etching
an al um numcontaining |layer, it would be obvious to
use it also for the barrier layer, thereby arriving in
an obvi ous way at the clained nethod. Mreover, the
feature that this etching step produces a tapered
profile in the alum numlayer and in the barrier |ayer
indicates only a desired result w thout specifying any
concrete neasure to achieve the result.

Therefore, the subject-matter of claim 1l does not
i nvol ve an inventive step, and the sane applies to the
dependent cl ai ns.

The applicant | odged an appeal against this decision on
10 Novenber 1995 paying the appeal fee on 9 Novenber
1995, and filed a statenent of the grounds of appeal on
16 January 1996.
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In response to conmuni cations fromthe Board, the
appel l ant (applicant) filed new clains and anended
pages of the description, and requests that the
deci si on under appeal be set aside and a patent be
granted on the basis of the follow ng patent
application docunents:

Descri ption: Page 1 filed on 18 April 2000;
Pages 2 and 5 filed on 11 January 2001,
Pages 3, 4, 6 and 7 as originally filed;

d ai ns: Nos. 1 to 5 filed on 18 April 2000;

Dr awi ngs: Sheets 1/3 to 3/3 as originally filed.

The appel l ant has submtted the foll ow ng argunents in
support of his request:

Addi tional subject-matter

The term "sl ope" has a clear and unanbi guous neani ng,
and this neaning is derivable fromthe whol e content of
the application as filed. It is disclosed in the
application as filed that the term"netal layer"” is
used to denote a | ayered structure having one or nore

| ayers of alum numrich conpositions together with

| ayers of titaniumnitride or titaniumtungsten or
titanium Moreover, it is shown, in Figures 1 to 3,
that the reference nuneral 13 corresponds to such netal
| ayers and that these netal |ayers are tapered and have
a sidewall with a constant slope. Thus, these

i ndi cations, together with the information derivable
fromFigure 5 and the correspondi ng text concerning
tapered angles as a function of the spacing between

adj acent netal |ayers, |eave no doubt that the
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expressi on concerning the sane slope on both said

al um num contai ning layer and said titani umtungsten-
containing |layer was well disclosed in the application
as fil ed.

I nventive step

It is known, for instance from docunent D3, to form
stacked layers with for instance a barrier |ayer of
titaniumnitride or titaniumtungsten beneath an

al um num contai ning |ayer. However, it is not known
fromthis prior art to etch these stacked | ayers
simul taneously to produce a tapered profile in the
successi ve | ayers.

It is known from docunent D2 to etch al um num using a
gas m xture containing chlorine and trifl uoronethane.
However, it is not known from docunment D2 whet her the
particul ar etching gas m xture of this docunent is also
wor ki ng for producing a tapered profile in stacked

| ayers of different nmetallic conpositions. Since there
Is noindication in the art to try a single etching
system for a succession of overlying | ayers of
different netals, it cannot be considered that it was
obvious to try.

Furthernore, the nmethod of docunent D2 is for avoiding
producti on of anything other than straight sidewalls in
the alum num | ayer and, in particular, for avoiding
undercutting, i.e. lateral etching beneath the
photoresist. It is not derivable fromthis docunent
that the nmethod is for producing a tapered profile

wher eby the al um num protrudes beyond the patterned
photoresist, as in the submtted claiml.
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Therefore, the subject-matter of claim1l involves an
I nventive step

Reasons for the Decision

0475.D

The appeal is adm ssible.

Adm ssibility of the amendnents (Article 123(2) EPC)

I n the decision under appeal the objection under
Article 123(2) EPC was raised in respect of the
amendnments in the dependent claimb5, specifying that
the gas mi xture creates a tapered sidewall having
approxi mately the sane sl ope.

In the present anended claim5 as filed during the
appeal proceedings on 18 April 2000, the term

"approxi matel y" has been deleted fromthe expression
"approximtely the sanme slope" in claim5 formng the
basi s of the decision. The present claim5 thus
contains the feature that the gas m xture creates a
tapered sidewall having the sane sl ope on both the

al um num cont ai ning |l ayer and the titani umtungsten-
containing layer. In this connection, as pointed out in
t he deci sion under appeal, the term"sl ope", especially
in the correspondi ng expression concerning the sane

sl ope, is not nentioned expressis verbis in the
application as filed. Therefore, it needs to be

consi dered whether it is unanbiguously derivable from
the description and the Figures taken together that the
tapered sidewall of a "nmetal" layer (13) has the sane
sl ope on both the alum num containing | ayer and the
titani umtungsten containing | ayer.
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From t he description of the enbodi nent of the invention
on page 2, line 12 et seq., as filed, it follows that
the expression "netal |ayer" having a reference nunera
(13) as shown in Figures 1 to 3 may denote a | ayered
structure having a |ayer containing titaniumtungsten
or titaniumnitride beneath a layer of alum numrich
conposition. In the subsequent description of Figure 2
on page 3, lines 15 to 27 and in Figure 2, the netal

| ayer (13) after etching is shown to have a tapered
sidewal | (19) subtending an angle € with substrate
surface (11), the tapered sidewall having a straight
linear profile. Thus, the application as filed

di scl oses an enbodi nent wherein a | ayered structure of
nmetal having a |ayer containing titani umtungsten
beneath a | ayer of alumnumrich conposition has a
tapered sidewall which is not curved, but is straight

t hroughout the thickness of the layered structure. Thus
the tapered sidewall has the sane sl ope on both the

al um num containing |layer and the titani umtungsten
contai ning |l ayer as specified in claimb5.

According to the contested decision, it was not evident
that the term"slope" is synonynous with "angl e of
tapering”, and is also applicable to a curved sidewal |.
In the application as filed, however, reference is only
made in general terns to the tapered sidewall profile
in the case of two or nore |ayers, and no clear and
unanbi guous information i s given concerning the angl es
of tapering of each of the |ayers.

In the Board's view, however, according to the wording
of claimb5, the tapered sidewall has the sane sl ope on
both layers. As this is realised only when there is a
single value of the slope, i.e. when the tapered
sidewal | has the sane straight profile on both the
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| ayers, a curved sidewall profile is not inplied by the
wor di ng of the claim

For the foregoing reasons, in the Board' s judgnent, the
present application satisfies the requirenent of
Article 123(2) EPC that a European patent application
may not be anended in such a way that it contains

subj ect-matter which extends beyond the content of the
application as filed.

Clarity of the clains

It is to be noted that errors in the clains and
I nconsi stenci es between the clains and the description
have been corrected by the amendnents provided by the
appel l ant. Therefore, the Board is satisfied that the
clainms are clear in the sense of Article 84 EPC

Novel ty

A net hod according to claim1 of the set having forned
the basis for the contested decision does not form part
of the state of the art, and novelty has not been
contested in the appeal ed decision either. Since
present claiml1l is in substance identical with said
claim it is newin the sense of Article 54 EPC.

I nventive step

A net hod of sem conductor device fabrication is known
fromdocunent D2 (see page 3, lines 1 to 26; page 10,
line 19 to page 12, line 10; Figure 10 and the

corresponding text). The nethod conpri ses:

formng a |l ayer containing alum num upon a substrate
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consi sting of a body (the silicon substrate) and of
three successive |ayers (field oxide, polysilicon and
phosphosi | i cate gl ass);

etching said layer with a gas m xture,
said gas m xture containing chlorine and
trifluoronethane (CHF;).

Thus, contrary to the nmethod of present claim1, in the
nmet hod known from docunent D2, there is

no step of formng a first |ayer under the |ayer
containing alum num especially whereby said first

| ayer is nade froma material chosen fromthe group
consi sting of titaniumtungsten and titaniumnitride,
and

no step whereby both said first and second | ayer are
etched with a gas m xture and the etching step produces
a tapered profile in both the first layer of titanium
tungsten or titaniumnitride and the second | ayer
cont ai ni ng al um num

Thus, in the opinion of the Board, when starting from

t he net hod of docunment D2, the objective technica
probl em addressed by the invention as clained in
claiml is to produce a tapered profile in an alum num
containing layer and in the underlying | ayer of
titaniumtungsten or titaniumnitride by using the sane
et chant gas m xture.

Thi s probl em corresponds in substance to the object of
the present application (see page 1, lines 27 to 31;
see also page 7, lines 25 to 27), and one of its
advantages is that, as also credibly stressed by the
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appellant, it allows to taper certain stacked netal
structures by etching w thout necessitating a change of
chem stry.

It has not been contested by the appellant that the use
of layers conprising e.g. titaniumtungsten or titani um
nitride under an alum numcontaining |layer is generally
known in the art, for instance from docunent D3 (see
page 409, third paragraph).

However, the cited passage of docunment D3 does not
contain any indication about a step of etching both
said al um num containing | ayer and the underlying first
| ayer of titaniumtungsten or titaniumnitride.

Mor eover, the specific step of present claim1l of
etching with a gas m xture containing chlorine and
trifluoronmethane (CHF;) to produce a tapered profile in
bot h an al um num contai ning | ayer and in an underlying
first layer of titaniumtungsten or titaniumnitride is
not to be found in the further prior art docunents

whi ch teach etching either w thout providing a tapered
profile or etching with other gas m xtures or selective
etching of specific layers such as silicon.

Thus, contrary to the contention of the exam ning

di vision in the decision under appeal, the skilled
person had no reason to expect that the gas m xture
known from docunent D2 for etching al um num containi ng
| ayers woul d produce a tapered profile in a titanium
tungsten or titaniumnitride | ayer.

Therefore, having regard to the state of the art, the
met hod of present claim1l is not obvious to a person
skilled in the art, so that it involves an inventive
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step in the sense of Article 56 EPC.
Consequently, the claimis patentable in the sense of

Article 52(1) EPC and a patent can be granted on this
basi s.

O der

For these reasons it is decided that:

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

2. The case is remtted to the Examning Division with the
order to grant a patent on the basis of the follow ng
pat ent application docunents:

Descri ption: Page 1 filed on 18 April 2000;
Pages 2 and 5 filed on 11 January 2001,
Pages 3, 4, 6 and 7 as originally filed;

d ai ns: Nos. 1 to 5 filed on 18 April 2000;

Dr awi ngs: Sheets 1/3 to 3/3 as originally filed.
The Regi strar: The Chai r man:
L. Martinuzzi R Shukl a
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