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Summary of Facts and Subm ssi ons

1884.D

The appeal |ies against the decision of the Exam ning
Division dated 6 May 1997 refusing the European patent
application No. 91 107 384.9. The ground for the
refusal was that the subject-matter of claim1l
according to both the main and auxiliary requests did
not involve an inventive step (Article 56 EPC), having
regard to the follow ng prior art docunent:

D2: EP-A-0 010 596

The appel l ant (applicant) | odged an appeal on 14 July
1997, paying the appeal fee the sanme day. The statenent
setting out the grounds of appeal together with

claims 1 to 6 of the auxiliary request formng the
basis of the decision were filed on 16 Septenber 1997.

In response to a conmuni cation fromthe Board, the
appel lant filed on 14 June 2002 a revised page 4 of the

description and a revised claiml.

The wording of the only independent claim1 is as
foll ows:

"1l. A nethod of formng nultiple |ayers of
i nterconnections in an integrated circuit,
conprising the steps of:

formng a first conductor |ayer (28, 50);

formng a first insulator (24, 52) on said first
conductor | ayer (28, 50);

form ng a second conductor |ayer (50, 62) on said
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first insulator layer (24, 52);

form ng a second insulator |ayer (52, 64) on said
second conductor |ayer (50, 62);

formng first (56, 66) and second (54, 68)
cavities each having a first depth and having sidewalls
extendi ng through said second insulator |ayer (52, 64)
and said second conductor |ayer (50, 62), said first
cavity (56, 66) being wi der than said second cavity
(54, 68);

conformal |y depositing a third insulator |ayer
(58, 70) on said second insulator |ayer (52, 64) such
that sidewall insulators (60, 72) are deposited on said
sidewal I s of said first cavity (56, 66) and such that
said second cavity (54, 68) is substantially filled
with said insulator;

ani sotropically etching through said first cavity
(56, 66) to a second depth to expose a portion of said
first conductor |layer (28, 50) while retaining the
sidewal | insulators (60, 72); and

conformal |y depositing a third conductor |ayer
(62, 74) on said third insulator layer (58, 70) such
that said third conductor |ayer (62, 74) extends
through said first cavity (56, 66) to contact said
first conductor |ayer (28, 50)."

The appel | ant requested that the decision under appeal
be set aside and that a patent be granted on the basis

of the follow ng patent application docunents:

d ai nms: 1 filed on 14 June 2002 with the letter



1884.D

- 3 - T 1033/ 97

dated 14 June 2002
2to 6 filed on 16 Septenber 1997 with
the letter dated 16 Septenber 1997

Descri ption: pages 3 and 5 to 12 as originally filed
page 1 filed on 10 April 1995 with the
letter dated 7 April 1995
pages 2, 2a filed on 2 February 1996
with the letter dated 1 February 1996
page 4 filed on 14 June 2002 with the
letter dated 14 June 2002

Dr awi ngs: Sheets 1/3 to 3/3 filed on 28 August
1991 with the letter dated 26 August
1991

In the decision under appeal the Exam ning D vision
argued essentially as foll ows:

Docunent D2 represents the closest state of the art.
The net hod defined by claim1 of the auxiliary request
differs fromthe nmethod disclosed in this docunent in
that the layer formed on the first conductor |ayer is
an insulator one and in that the wider cavity is etched
to a second depth to expose the first conductor |ayer
(cf. D2, Figure 6 and the corresponding text). The
first difference does not, however, involve an
inventive step, since a skilled person would apply the
nmet hod known from docunent D2 to a different |ayer
stack with the sanme technical aimof contacting a
buried conductive |ayer (ie an "anal ogous use"
situation, cf. CGuidelines CG1V, 9.8, Al, v).
Furthernore, the step of etching through the w der
cavity to expose the | ower conductor is a direct
consequence of applying the nmethod of document D2 to
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this different |ayer stack in order to expose the first
conductor | ayer.

The appel | ant argued essentially as follows in support
of his request:

There exist several inportant differences between the
prior art disclosed in docunent D2 and the nethod
according to the application:

(a) Docunent D2 discloses a different |ayer order than
the one specified in claim1l of the application.

(b) In the docunent the two cavities are forned
separately fromeach other in two successive
etching steps. As a result, one cavity is deeper
than the other (cf. D2, page 15, lines 5to 6). In
contrast, the present invention requires that both
cavities be fornmed in the same step and have the
same dept h.

(c) According to the application in suit, the w der
cavity is etched to a second depth and through the
i nsul ating | ayer overlying the | owest conductor.
According to the nethod of docunent D2 the second
| ayer of the stack order (ie the second conductor
| ayer) has already been renoved fromthe w der
cavity during the step of formng the cavities.

Mor eover, the problem addressed by the application in
suit is to find a sinple nethod of interconnecting
several conductor |ayers of an integrated circuit. This
is a conpletely different problemthan the one stated
in docunent D2, ie the reduction of dinensions of
surface areas of sem conductor arrangenents, and a
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skill ed person woul d not be encouraged by the teaching
of this docunent to nodify the method di scl osed
t herei n.

Reasons for the Deci sion

1

1884.D

The appeal is adm ssible.

Arendnent s

In the decision under appeal, there were no objections
against claim1l of the auxiliary request under Article
123(2) EPC, and the Board is also satisfied that the
cl ai m as anended during the exam nation proceedi ngs
conmplied with Article 123(2) EPC.

During the appeal proceedings the penultimate paragraph
of claiml1l was anended in relation to claim1l of the
auxiliary request formng the basis of the decision as
hi ghl i ght ed bel ow

"ani sotropically etching through said first cavity
(56, 66) to a second depth to expose a portion of said
first conductor |ayer (28, 50) while retaining the
sidewal | insulators (60, 72); and"

These anmendnents clarify the type of etch process
perfornmed. They are based on the disclosure at

colum 6, lines 18 to 21, lines 29 to 33 and Figure 2d
of the published application.

The description was further anended to reflect the
anmendnents nmade to the independent claim
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The Board is, therefore, satisfied that these
amendnments fulfill the requirenent of Article 123(2)
EPC.

| nventive step

The only issue in this appeal is that of inventive
st ep.

Large scale integrated circuits require

i nterconnections of a | arge nunber of functional
devices in a single sem conductor chip. To this end, a
t hr ee- di nensi onal structure of interconnecting planes
is used. It is, however, necessary that the
successively fornmed insul ator and conductor |ayers have
a planar surface so that further interconnection |ayers
can be fornmed thereon. Furthernore, "vertical"

i nterconnections are required between conducting | ayers
formed on different planes while avoiding at the same
time electrical contact with internedi ate conductive

| ayers.

The application in suit discloses a nethod for
contacting a buried interconnection |ayer while

avoi ding contact to other internedi ate conductive

| ayers, and for sinultaneously form ng interel enent

i sol ation regions. The nethod can be enpl oyed
iteratively, as it enables to produce a planar surface
on which further processing can be carried out.

It is not disputed by the appellant that docunment D2 is
the cl osest state of the art. The technical problem
addressed by this docunent is to enabl e the achi evenent
of subm cron resol ution by using conventi onal
I'ithographic techniques (cf. page 3, lines 33 to
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page 4, line 5). The nethod conprises the confornma
deposition of an insulating |layer 18 on a substrate 10
havi ng several cavities formed in it. A reactive ion
etch anisotropically renoves the "horizontal" parts of
the insulating |layer 18, leaving an insulating |ayer on
the sidewalls in the cavities. The presence of the
insulating |layer on the sidewalls reduces the |ateral
size of the cavities by the thickness of the remaining
insulating layer, allowng to achieve subm cron
resolution at the bottom of the cavities (cf.

Figures 1A to 1C and page 6, lines 1 to page 7,

line 25). It is stated that the nethod can be applied
on different kind of substrates usually used for
manuf act uri ng sem conduct or devi ces (cf. page 4,

lines 21 to 27).

Docunment D2 further discloses a nethod for contacting a
buri ed conducting region, while avoiding contacting

ot her internedi ate conducting |ayers, and for providing
a wall-like interelenent isolation structure between
adj acent regions (cf. page 14, line 4 to page 15,

line 28; Figures 6A to 6D). According to this

enbodi nent, a multilayer structure consisting of a n*-
type layer 63, a n-type layer 64 and an insul ator |ayer
65 is fornmed in this order on a p-type substrate 60.

W de and narrow cavities extending up to the substrate,
ie the layer to be electrically contacted, are then
formed. An insulator layer 80 is then conformally
deposited on this structure so that the narrow cavities
are conpletely filled by the insulator 80 and form
wal | -1i ke interelement isolation structures whereas in
the wide cavities the insulator |ayer covers the
sidewal I s and the horizontal bottomwalls. The
"horizontal" regions of the insulator |layer 80 are then
removed by a reactive ion etching. This step | eaves an
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i nsul ator layer on the sidewalls of the wide cavities.
These cavities are filled with a conductor material 82
to provide an electric contact to the substrate.

Consequently, in this enbodinent the foll ow ng | ayer
stack is used (cf. Figure 6D):

conductor layer 82 (top |ayer)
i nsul ator |ayer 65

sem conductor | ayer 64

sem conductor | ayer 63

BN W koo

sem conductor |ayer 60 (bottom | ayer or substrate).

Moreover, the wide cavity for providing electrical
contact is etched to extend to the layer to be
cont act ed.

The nethod specified in claiml differs fromthe above
prior art method in that

(1) the first layer 24 overlying the first (botton
conductor layer 28 is an insulator |ayer instead
of a sem conductor |ayer 63 as disclosed in
docunent D2;

(i) the wi de and narrow cavities have a depth
ext endi ng through the second insulator |ayer and
t he second conductor |ayer whereby the first
insul ating |ayer 24 overlying the first
conductive | ayer onto which electrical contact
is to be nade is exposed; and in that

(iii) an etching step is carried out through the first
(W der) cavity after the confornmal deposition of
the insulator layer 58 which fills the narrow
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cavity, to expose a portion of the first
conductor |ayer 28.

The effect achieved by these neasures is that the
cavities, and in particular the narrow cavity, are
required to be initially opened to traverse only the
two upper |ayers, ie the second insulator |ayer 52 and
t he second conductor |ayer 50, and do not need to
traverse three layers as it is the case in the nethod
di scl osed in docunent D2. Since in the clainmed nmethod
the | ayer overlying the bottomlayer is an insulator

| ayer, the second conductor |ayer 50 overlying this
insulator layer is separated into isolated regions by
the insulator in the narrow cavity. The narrow cavity
can, therefore, be less deep than that in the state of
the art. This is advantageous, since the filling of
narrow cavities having a high aspect ratio is a
difficult task

The probl em addressed by the application in suit can,
therefore, be regarded as to inprove the nethod
di scl osed in docunent D2.

The Exam ning Division argued in the decision under
appeal that it would have been obvious for a skilled
person to apply the nethod disclosed in docunent D2 to
a stack having the | ayer sequence specified in the
application in suit. In particular, it referred to the
passage of document D2 stating that the disclosed

nmet hod can be applied on many different kinds of
substrates which are usually used for manufacturing
sem conductor devices (cf. page 4, lines 21 to 27).

The Board, however, cannot concur with this reasoning,
since the application of the prior art nethod to the
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specified stack of layers would require that the first
and second cavities are etched dowmn to the |ayer to be
electrically contacted, ie the first conductor |ayer
28, with the result that the narrow cavity woul d be
deeper and nore difficult to be filled by the
conformal |y deposited insulator |ayer 52. The
application of the nethod according to the enbodi nent
of Figures 6A to 6D of docunent D2 to a stack of
mul ti pl e conductor layers with internediate insulating
| ayers would not result in the provision of wide and
narrow cavities extending up to the first insulating

| ayer 24 as in the clained nethod.

Mor eover, the passage of docunent D2 cited by the
Exam ning Division refers to the first enbodinent, ie
t he achi evement of subm cron resol ution using
conventional |ithographic techniques and not to the
nmet hod descri bed under point 3.3 above which is nore
relevant to the application in suit (cf. page 3,
lines 33 to page 4, line 5).

The Board therefore conmes to the conclusion that the
met hod of formng nultiple |ayers of interconnections
in an integrated circuit using the |ayer sequence
specified in claim1 is not rendered obvious by the
di scl osure of document D2.

The two ot her documents considered during the

exam nation procedure, ie Patent Abstracts of Japan,
vol . 14, no. 421 (E-976), 11 Septenber 1990 & JP-A-2
161 755 and Patent Abstracts of Japan, vol. 13, no. 338
(E-795) 28 July 1989 & JP-A-1 099 254, do not disclose
the | ayer sequence specified in the application in
suit. Mreover, both docunents disclose to form
cavities extending up to the layer to be electrically
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cont act ed.

For these reasons, in the Board's judgenent, the
subject-matter of claim11 involves an inventive step
within the meaning of Article 56 EPC and accordingly
nmeets the requirements of Article 52(1) EPC

The dependent clainms 2 to 6 concern further particular
enbodi nents of the invention which are patentable for
t he sane reasons.

For these reasons it is decided that:

1

1884.D

The deci sion under appeal is set aside.

The case is remtted to the departnment of the first
instance with the order to grant a patent on the basis
of the follow ng docunents:

Cl ai ns: 1 filed on 14 June 2002 with the letter
dated 14 June 2002
2to 6 filed on 16 Septenber 1997 with
the letter dated 16 Septenber 1997

Descri ption: pages 3 and 5 to 12 as originally filed
page 1 filed on 10 April 1995 with the
letter dated 7 April 1995
pages 2 and 2a filed on 2 February 1996
with the letter dated 1 February 1996
page 4 filed on 14 June 2002 with the
letter dated 14 June 2002
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