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Summary of Facts and Submn ssions
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Eur opean patent application No. 90 307 848.3 was
refused by a decision dated 11 April 1995 of the
exam ni ng division on the ground that the subject
matter of clains 1 to 12 filed with the letter dated
26 May 1994 did not involve an inventive step having
regard to the prior art docunents

D1: EP-A-0 127 946; and

D2: EP-A-0 030 116.

The reasoning in the decision for the finding of |ack
of inventive step can be sunmarized as foll ows:

Docunent D1 di scloses a nethod of formng a tapered via
hole in a dielectric conprising a first step of

i sotropic etching foll owed by a second step of

ani sotropic etching. The etching takes place in
presence of a patterned photoresist |ayer forned on a
patterned additional |ayer. The nethod of claiml
differs fromthat of docunent Dl in that the patterned
photoresist layer is left on the additional I|ayer
during the etching of the dielectric |ayer, whereas in
docunent D1, it appears that the photoresist is renoved
after patterning the additional layer. It is however
not explicitly specified in docunent D1 what happens to
t he phot oresi st.

The above differences are considered to be nerely a
matter of routine design practice for the foll ow ng
reasons: Since the additional |ayer serves as a

di mnensional |y stable mask during the etching of the
dielectric layer, the patterned photoresist nmay be
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renoved directly after the etching of the additiona

| ayer or may equally be left in place and renoved only
at a later stage. Which option the skilled person would
choose is a matter of routine design practice in
accordance with the circunstances. Since docunent D1
does not nention what happens to the photoresist and
only shows the resulting structure after the etching of
the dielectric is conpleted, the skilled person has to
deci de at which stage the photoresist should be
renoved. It is also regarded obvious to select the
material of the additional |ayer such that the adhesion
to both the dielectric layer and the photoresist is
sufficient.

The appel l ant (applicant) | odged an appeal on 6 June
1995, paying the appeal fee on 2 June 1995. A statenent
of the grounds of appeal was filed on 10 August 1995.

I n response to comuni cations of the Board and a
t el ephone consul tation dated 22 Novenber 2001, the
appel l ant filed new application docunents with the
|l etters dated 18 August 2000 and 4 Decenber 2001.

The appel |l ant requests that the decision under appea
be set aside and a patent be granted based on the
foll ow ng docunents:

d ai ns: 1 filed with the letter dated 4 Decenber
2001
2to 7 filed wwth the letter dated
18 August 2000
8 to 12 filed with the letter dated
26 May 1994

Descri ption: Page 1 filed with the letter dated
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18 August 2000
Pages 2 to 4 as originally filed

Dr awi ngs: Sheet 1/1 as originally filed.

Furthernore, oral proceedings are requested in the

event the Board intends to dism ss the appeal.

Caiml according to the appellant's request reads as

foll ows:

”1_

A nmethod for making an integrated circuit
conprising the steps of:

maki ng an opening in a dielectric (11), said
openi ng being etched in the presence of a
patterned photoresist |ayer (13), said photoresist
| ayer (13) having a first opening with a first

di mensi on; and

said etching conprising a first step of isotropic
etching and foll owed by a second step of
essentially anisotropic etching, both the first
and second etching steps being carried out in the
presence of the patterned photoresist |ayer (13),
wherein the nethod further conprises the steps of:

prior to deposition of said photoresist

| ayer (13), depositing an additional layer (12) on
said dielectric (11), the material of said
additional layer (12) being selected to enhance
adhesi on of photoresist |layer (13) to the
dielectric, said additional |ayer (12) being
etched to create a second opening with a second

di mension prior to said etching of said

dielectric (11), said first and second di nensi ons
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remai ni ng substantially equal during both said
i sotropic and said ani sotropic etching."

V. The appel |l ant presented essentially the follow ng
argunments in support of his request:

The clained nethod relates to a different nmethod from
that of docunment D1: Claim1l requires the use of two
materials, a photoresist and an additional |ayer where
the additional layer (i) nust retain dinensionally
stable during the etching, and (ii) nust pronote
adhesi on between the overlying photoresist and
underlying dielectric |layer. The use of a photoresist
together with the underlying dinensionally stable
adhesi on pronoter is not even renotely taught or
suggested i n docunent DL.

Reasons for the Decision

1. The appeal conplies with Articles 106 to 108 and Rule
64 EPC and is therefore adm ssi bl e.

2. Amendnents and clarity

Claiml contains the feature of claiml1 as originally
filed and further specifies that (i) the additiona

| ayer has an opening of substantially the sane

di mnensi on as that of the photoresist; (ii) the
patterned photoresist is present during both etching
steps; and (iii) the additional |ayer is selected to
enhance adhesi on of photoresist |ayer to the
dielectric. Features (i) to (iii) are disclosed on
page 2, line 35 to page 3, |line 3, Figure 4, and
page 2, lines 21 to 25, respectively, of the
application as filed. Clains 2 to 8 correspond,

0672.D Y A
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respectively, to clains 2 to 8 as originally filed. The
different alternatives in clains 9 and 10 as originally
filed are now separately clained in clains 9 to 12.

Therefore, in the Board' s judgnent, the requirenents of
Article 123(2) EPC are net. The Board furthernore
considers the clains to be clear, as required by
Article 84 EPC

I nventive step

The application in suit relates to a process of formng
a tapered via hole in a dielectric |layer using a
patterned photoresist |ayer as an etching nask. The
prior art nmethod described in the application in suit
conprises an isotropic etching step followed by an

ani sotropi c etching step. The problemw th the above
prior art nethod is that the photoresist |ayer used to
define the via hole has a tendency to peel off during
this process, due to the fact that a portion of the
dielectric |layer bel ow the edge of the photoresist is
renoved during the isotropic etching step, a phenonenon
known in the art as "undercutting".

As a solution to the above problem the nethod
according to claim1l specifies that an internedi ate

| ayer is fornmed between the dielectric and the

phot oresi st which serves as an adhesive between the
phot oresi st and the dielectric layer. The internedi ate
| ayer and the photoresist both remain unaffected by the
etching process insofar that the dinensions of the
openings in the internediate | ayer and the photoresist
remai n substantial equal during both etching steps.

Docunent D1, which was considered the closest prior art
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i n the exam nation procedure, discloses a nethod of
producing a tapered via hole in a dielectric 8 nmade of
pol yi m de. The nethod conprises an isotropic etching
step foll owed by an ani sotropic etching step (cf.
Figure 2; page 5, line 11 to page 6, line 15). The
etching mask is forned of a patterned |ayer 9 nade of a
non-erodabl e material, such as titanium (cf. page 5,
lines 22 to 24 and 28 to 30) which is patterned using
"conventional photolithography”, ie the opening 10 is
formed using a photoresist as a mask (cf. D1, page 5,
lines 24 to 25). It follows fromthe description on
page 5, lines 27 to 30 that after the formation of the
openi ng 10, the nmask |layer is used as an etching nmask
during the subsequent etching of the via in the
dielectric layer. Thus, it does not follow fromthe
description that the photoresist used to formthe
opening 10 is used as an etching mask during the
etching of the via in the dielectric. Also, it follows
fromFigure 2 that the photoresist is used only to
pattern the etching mask 9.

The nethod of claim1 differs fromthat of document D1
in that the patterned photoresist |ayer is present
during the etching of the dielectric |ayer.

Furthernore, the nethod of claim1l specifies that the
material of the additional |ayer is selected to enhance
adhesi on of the photoresist |ayer to the dielectric.

As nentioned under item 3.1 above, the application in
suit relates to a nethod of formng a tapered via hole
in a dielectric |ayer where a photoresist |ayer is used
as etching nmask in an isotropic etching step foll owed
by an ani sotropic etching step. The technical problem
addressed by the application is suit relates to
preventing the photoresist |ayer frompeeling off the
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dielectric layer (cf. application as filed, page 1,
lines 22 to 31).

In the nethod of docunent D1, on the other hand, the
above probl em does not occur, since it does not relate
to the use of a photoresist as an etching mask for the
dielectric layer. The dielectric layer in docunent D1
Is a polyimde layer. As nentioned in US-A-4 495 220,
which was cited in the official search report of the
application in suit, polyimde has the property that it
is etched at about the sane etching rate as
conventional photoresist materials (cf. colum 1,

lines 54 to 66). Therefore, the mask | ayer 9 nmade of
titaniumacts as etching mask in the nmethod of docunent
D1. The photoresist |ayer used for defining the opening
in the additional layer is automatically renoved in the
course of the isotropic and anisotropic etching steps
due to the simlar etching properties of polyimde and
phot or esi st .

Docunment D2 di scl oses a nethod of patterning and
etching a polycrystalline silicon layer 13 into wiring
| ayers. Using a photoresist |layer 15 as a nask, the
pol ycrystalline silicon layer 13 is subject to an

i sotropic etching step foll owed by an ani sotropic
etching step (cf. Figures 6 to 9 with acconpanying
text). The nethod produces wiring |layers with tapered
sidewal I s which facilitates the deposition of a
uniformy thick insulating |layer 14 on the wring

| ayers.

Thus, in contrast to the clained nethod, the nethod of
docunent D2 is not concerned with form ng tapered via
holes in a dielectric |ayer.
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The boards of appeal have held on nore than one
occasion that an objective definition of the technica
problemto be solved should normally start fromthe
techni cal problem actually described by the applicant,
unless it turns out that an incorrect state of the art
was used to define the technical problemor that the
techni cal problemdisclosed has in fact not been sol ved
(see T 0881/92, cited in "Case Law of the Boards of
Appeal, 3rd Edition", Section |I.D.4.1). In the present
case, the Board finds that none of the docunents D1 and
D2 forma prior art closer than that acknow edged in
the application in suit, since docunent Dl discloses a
met hod where a photoresist would not be suitable as an
et chi ng mask, and docunent D2 is not concerned with the
formation of tapered via holes in a dielectric.

Mor eover, the Board does not have any doubts that the
techni cal problem described in the application is

sol ved by the clainmed nethod.

Therefore, the objective technical problem addressed by
the application in suit is the sane as that descri bed
in the application in suit, ie preventing an etching
mask made of photoresist frompeeling off a dielectric
| ayer in a process where the dielectric layer is
subject to an isotropic etching step foll owed by an

ani sotropic etching step (cf. itenms 3.1 and 3.5 above).

In the light of the above considerations, a skilled
person concerned with the technical problem addressed
by the application in suit, would not consider docunent
D1 to be rel evant.

Consequently, in the Board's viewit was not a matter
of mere design practice, as held in the decision under
appeal, to decide whether the photoresist |ayer used
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for formng the opening in the mask layer 9 in the
nmet hod of docunment D1 is kept during the course of
etching the polyimde |ayer or not, since the
photoresi st |layer is etched at about the sanme rate as
polyi mde, and is thus automatically renoved in the
course of formng the tapered via hole.

Si nce docunment D2 is not concerned with the etching of
tapered via hole in a dielectric |layer, the teaching of
docunent D2 is not relevant for the technical problem
addressed by the application in suit.

Therefore, in the Board's judgenent, the subject nmatter

of claim1 involves an inventive step within the
nmeani ng of Article 56 EPC

Or 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 departnent of the first
instance with the order to grant a patent on the basis

of the docunents according to the appellant's request
as specified under item 1V above.

The Regi strar: The Chai r man:
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