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Summary of Facts and Subm ssi ons

2387.D

Eur opean patent application No. 90 310 818.1 was
refused by the decision of the exam ning division dated
23 May 1995 on the ground that the application did not
conply with the requirenents of Article 52(1) EPC,
since the subject matter of claiml filed with the

| etter dated 10 January 1995 did not involve an

i nventive step.

In the exam nation procedure, follow ng prior art
docunents were cited:

D1: Journal of Vacuum Sci ence and Technol ogy, vol. 17,
pages 775-792 (1980);

D2: | BM Techni cal Disclosure Bulletin, vol. 31, no. 7,
Decenber 1988, page 154; and

D3: EP-A-0 285 410.

The appel l ant (applicant) |odged an appeal on 19 July
1995, payed the appeal fee on 14 July 1995, and filed a
statenent of the grounds of appeal on 22 Septenber

1995.

In response to a conmuni cation fromthe Board, the
appellant filed with a letter dated 10 April 2000, a
new cl aim 6 together with page 2A of the description
The appel | ant requested that the decision under appeal
be set aside and a patent be granted on the basis of
the foll ow ng docunents:

d ai ns: Nos. 1 to 5 as filed with the letter
dated 10 January 1995
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No. 6 as filed with the letter dated
10 April 2000

Descri pti on: Pages 1 to 4 as originally filed
Page 2A as filed with the letter dated
10 April 2000

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

Claim 1 of the above request reads as follows:

"A nmethod of fabricating integrated circuits conprising
t he steps of:

depositing a layer of a conducting material on a
substrate (1) which includes field oxide regions (13)
and devi ce regions;

patterning said conducting material on said field
oxi de regions (13) to form conductive runners (17) and
a gate structure (3) on said substrate (17) surface
conprising a conductive material (7);

formng a first dielectric (15) over said
substrate (1) which covers said conductive runners (17)
and said gate structure (3);

etching back said dielectric (15) to expose the
top surfaces of said conductive runners (17) on said
field oxide regions (13) but not said gate structure
(3) on said device regions; and

i ncreasing the conductivity of said exposed
conductive runners (17)."

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

(A) Docunent D1 discloses that silicide on polysilicon
i nterconnect |ines enables the reduction of the
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resi stance and the preservation of the polysilicon
gate in MOS devices. Furthernore, docunent D1
mentions on page 781 that selective silicidation
of exposed silicon (polysilicon) areas represents
a real advantage. As the use of polysilicon as
gate el ectrodes and interconnects is fully
conventional in the art, the skilled person woul d
derive fromthe teaching of D1 that polysilicon
gates and interconnects can be provi ded
selectively with silicide to increase the
conductivity of predeterm ned areas.

Starting fromdocunent D1, the objective problem
related to fabricating an integrated circuit
havi ng a pl anar surface despite having field oxide
regi ons.

Since the features distinguishing the clained

i nvention from docunment D1 are known from docunent
D3, the skilled person faced with the task of
fabricating an integrated circuit having a planar
surface and field oxide regions would readily
recogni ze that the nmethod of document D3 woul d
enabl e the exposure of conductive runners for
selective silicidation while nmaintaining protected
structures formed in the active device regions.

In the statenment of grounds of the appeal, the

appel  ant argued essentially as foll ows:

(a)

Docunent D1 does not teach a process that would
permt one to obtain a thicker silicide |ayer on a
pol ysilicon runner than on the source/drain
region, for exanple. Mreover, the passage on page
781 of docunent D1 seens to refer to a
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conventional technique for creating a silicide
wi thin a wi ndow, presumably over a source/drain
regi on.

(b) Neither document D1 nor D3 show any appreciation
of one of the problens solved by the applicant,
i.e. that a thick silicide may be desirable over a
pol ysilicon runner, but not on the source/drain
regions (cf. application, page 1, line 28 ff).
Thus, the problem fornul ated by the exam ning
division in its decision is incorrect.

(c) Docunent D3 is primarily concerned with a nethod
for formng nmetal interconnects, in particular the
pl anari zation of metal pillars and is therefore
not related to the technical field of docunent D1
(cf. D3, colum 1, lines 27-37).

Reasons for the Decision

2387.D

The appeal conplies with Articles 106 to 108 and
Rule 64 EPC and is therefore adm ssible.

Amendnent s

Claim 6 and page 2A were anmended in the appeal
procedure for consistency with the wording of claim1l
and to conmply with Rule 27(1)(b) and (c) EPC. The
amendnments al so neet the requirenents of Article 123(2)
EPC.

| nventive step

The only issue in the present appeal is that of
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i nventive step.

Docunment D1, which is considered as the closest prior
art, is areviewarticle on the use of silicides in
VLSI circuits, in particular for reducing the
resistivity of polysilicon gates and interconnects (cf.
page 775, "l. Introduction"). The docunent describes
various nethods of formng silicides by sintering a
thin filmnetal-silicon conposite (cf. section I
"Formation of the silicides" on page 780 ff). A nethod
of formng silicide on desired areas of a wafer using a
patterned mask is described on page 781, paragraph
bridging both colums. It follows fromthis description
that according to this nethod, desired areas of a
silicon substrate are exposed by openings in a mask on
the wafer. A netal |ayer is deposited on the entire

waf er, and during the subsequent heating step, netal
silicide forms only where the netal is in contact with
silicon. The netal which has not reacted with silicon
is etched away in an etch which reacts only with the
nmetal and does not react with the masking material,

| eaving silicide on the desired | ocati ons.

It is furthernore nmentioned in docunment D1 that
silicides can be used as a gate netal either directly
on the gate oxide or on the polysilicon gate (cf. D1,
page 787, left hand colum, lines 7 to 10).

Docunment D1 is only concerned with the use of silicides
in processes of fabricating integrated circuits, such
as VLSl circuits, and does not disclose any of the
further process steps required for fabricating an
integrated circuit. In particular, the step of

sel ectively increasing the conductivity of the
conductive runners on the field oxide regions, but not
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of the gate structure, is not disclosed in docunent DL.

According to the decision under appeal, docunent D1

di scl osed sel ective silicidation of exposed silicon
(polysilicon) areas, so that there was a clear teaching
in docunent D1 that polysilicon gates and interconnects
in conventional MOS devices can be subjected to
selective silicidation to increase the conductivity of
predeterm ned areas thereof (cf. item V(A) above).

The Board however agrees with the appellant's

subm ssion that the statenent on page 781 of docunent
Dl relates to the technique of formng silicide within
wi ndows in a mask made of silicon oxide exposing
silicon regions. Selective silicidation in docunment D1
is thus not concerned with silicidation of selected
portions of a conductive pattern conprising conductive
runners and a gate structure, as in the clained

i nvention.

Docunment D2 di scl oses a process where self-aligned
silicide regions are fornmed on the gate el ectrodes and
t he source/drain regions of a CMOS integrated circuit
in two separate silicidation steps. The purpose of this
process is to allow the silicide |ayers on the source
and drain regions to be thinner than on the gate

el ectrodes. The nmet hod conprises the step of form ng
cobalt silicide on the source and drain regions while
maski ng the gate el ectrodes. After renoving the mask
titaniumis deposited which, during the sintering step,
reacts with silicon to formtitaniumsilicide only on
the gate el ectrodes, since cobalt silicide on the
source and drain regions prevents titaniumfrom
reacting with silicon.
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There is no disclosure in docunment D2 concerning
conductive runners on the field oxide regions
separating the active devi ce.

Docunment D3 is concerned wth the formation of netal

i nterconnect on MOS integrated circuits where field
oxide regions are used to isolate the active devices
fromeach other, i.e. a substrate with uneven surface.
In the disclosed enbodi nent, a gate conductive runner
formed on a field oxide region and a contact region in
t he sem conductor substrate are both interconnected to
awring layer via netal pillars 30, 32 (cf. Figure 1;
colum 3, lines 24 to 37). The method disclosed in
docunent D3 features netal pillars forned of a

| am nated netal structure having an internediate etch
stop layer. By etching down a dielectric layer with

pl anar surface to expose and etch the highest netal
pillars, a structure is obtained where all the netal
pillars have identical elevations.

Docunment D3 however neither discusses the use of
silicides nor any other nmeans to increase the
conductivity of polysilicon conponents, such as gate
conductive runners, of the integrated circuit.

The technical problem as stated in the application as
filed, relates to the observation that a thick silicide
| ayer in the gate induces high stress in the underlying
gate oxide layer or that sone silicide may penetrate
the gate oxide |layer, and thereby adversely affecting

t he device characteristics. Simlarly, a thick silicide
| ayer on source and drain regions mght destroy the
source/drain regions. On the other hand, the
resistivity of the conductive runners providing the

i nt erconnection between nei ghboring devices of an
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integrated circuit should be reduced as the cross-
sectional area of the conductive runners decreases,
thereby requiring a thick layer of silicide or netal on
t he conductive runners (cf. page 1, line 30 to page 2,
line 11).

Al so, having regard to the features distinguishing the
clainmed invention fromthe closest prior art docunent
D1, the objective technical problem addressed by the
present invention is the one as set out in the
application as filed (cf. item above), i.e. to inprove
t he overall conductivity of a conductive pattern in an
integrated circuit device wthout adversely affecting
t he device characteristics.

As di scussed above, the statenment on page 781 of
docunent D1 regarding the formation of silicides "only
in selected areas” and relied upon in the decision
under appeal, only refers to the nethod of formng
silicide within a w ndow.

Al t hough docunent D1 di scusses the presence of tensile
stress in silicide filnms, this problemis reduced by an
appropriate choice of netals, using higher sintering
tenperatures and/or using a cosputtering of silicide
(cf. D1, pages 785 to 786, Section IIl B, "Stress in
the silicide filnms"). It even appears fromreadi ng
docunent D1 that the tensile stress can be reduced to
such a degree that a gate el ectrode nade entirely of
silicide is not ruled out (cf. page 787, left hand
colum, lines 7 to 10; page 775, right hand col um,
second paragraph, |ast sentence; page 790, right hand
columm, | ast sentence).

Thus, the Board agrees with the subm ssions made by the
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appel lant that there is no appreciation in docunent D1
that the silicide (if any) on the gate el ectrode should
be thinner than that on the conductive runner. On the
contrary, a layer of silicide on the gate electrodes is
descri bed as desirable.

The skilled person therefore does not get any hint
regarding the silicidation of conductive runners only
with a viewto preventing any adverse effect on the
devi ce characteristics.

Docunent D2 teaches that the thickness of the silicide
| ayers on the source and drain regions should be kept
thin, but the method of docunent D2 produces a thicker
silicide layer on the gate el ectrodes than the silicide
formed on the source and drain regions. Consequently,

t he skilled person would not get any help here for
arriving at the clained nmethod where the conductive
runners, and not the gate structure, undergo a
conductivity increasing treatnent.

For the foregoing reasons, in the Board' s judgenent,
the subject matter of claim1l involves an inventive
step as required by Article 52(1) EPC

For these reasons it is decided that:

1

2387.D

The deci sion under appeal is set aside.

The case is remtted to the departnment of the first
instance to grant a patent on the basis of the
docunents as specified under itemlIll above.
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The Regi strar: The Chai r man:

D. Spigarelli R K Shukl a
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