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Decision of the Examining Division of the European
Patent Office dated 6 April 1992 refusing European
patent application No. 89 200 134.8 pursuant to
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Summary of Facts and Submissions

2908. D

Thi s European patent application was refused by
deci si on of the Exam ning D vision.

Claim1l1 of this application reads

"A nmet hod of manufacturing a sem conductor device
conprising a sem conductor body having a surface

adj oined by a sem conductor region and a field oxide
region surrounding said region, this surface being
provided with a netal layer, in which a conductor track
is formed, after which an isolating |layer of silicon
oxi de is deposited over the sem conductor track on the
surface, characterised in that, before the |ayer of
silicon oxide is provided over the conductor track,
this track is provided with a top |ayer of an

oxi dati on-preventing material"

To this claimare appended further clains nunbered 2 to
9.

The reason given for the refusal was that, having
regard to the state of the art disclosed in, inter
alia, docunents

Dl: EP-A-0 190 070 and

D3: Hsun-Hua Tseng el al. "a new Oxidation-Resi stant
Self-aligned Ti Si, Process”", in | EEE El ectron
Device Letters, Vol. EDL-7, No. 11 (Novenber
1986), pages 623 to 624,

the subject-matter of Claim1 | acked an inventive step
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The applicant | odged an appeal against the decision of
t he Exam ni ng Di vi si on.

In a comuni cation pursuant to Article 11(2) RPBA, the
Board cited, as well as (Dl) and (D3), the further
docunent s

D4: R AM Wlters et al. "Properties of Reactive
Sputtered TiW, in "Solid State Technol ogy",
Vol . 29, No. 2 (February 1986), pages 131 to 136,
and

D5: DE- A-3 414 781,

and expressed the provisory view that, having regard to
the state of the art disclosed in these docunents and
having regard also to decision T 109/82 (QJ EPO 1984,
473), no claimof the patent application in suit seened
to involve an inventive step. The Board further

expl ained why, in Caim1l, the designation

"sem conductor track" had probably to be repl aced by
"conductor track".

Oral proceedings were held on 28 July 1994.

During the oral proceedings, the Appellant agreed to

t he replacement of "sem conductor track" by "conductor
track” in Caiml and requested that a patent be
granted on the basis of such an anmended cl ai m

In support of its request, the Appellant argued
substantially as foll ows:

Docunent (D3) describes a SALICIDE process which is
very simlar to the subject-matter of the present
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application, and it also reveals that a superficial
portion of a nmetal |ayer can be oxidi sed when exposed
to air or oxygen. It furthernore discloses that, ow ng
to the high reactivity of Ti with N,, O and HO
titanium | osses cannot be conpletely prevented,
especially when the initial thickness of the Ti filmis
very small. As already expl ai ned, however, the oxidised
surface portion would not be such as to lead to the
probl ems which the invention has for its object to

sol ve.

A skilled person having read (Dl1) woul d understand
that, while the silicon dioxide |ayer (42) is being
formed by | ow pressure chem cal vapour deposition, the
nmetal tracks (30,B) are exposed to oxygen.
Nevert hel ess, he woul d expect that, as soon as a thin
silicon oxide | ayer has been forned, the underlying
nmetal is shielded fromoxidation, with the consequence
that the very thin |ayer of netal oxide fornmed in the
meanti me woul d not substantially affect the resistance
of the track, and even less result in an interruption
of the latter. Therefore, it is not obvious to an
average practitioner to adopt the neasures known from
(D3) while carrying out the nmethod of (D1).

The inventors, however, found that a nmetallic conductor
track formed on a sem conductor body and on which a

| ayer of silicon oxide is subsequently deposited may
have a nuch | arger electrical resistance than could be
expected. In certain cases, it has even been found that
t he conductor track is entirely interrupted. Therefore,
the subject-matter of Claim1l involves an inventive

st ep.
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During the oral proceedings of 28 July 1994, the
Appel l ant submitted that, in nornmal use, one would just
find out that a sem conductor device conprising
defective conductor tracks does not function as it
shoul d do. The shortcom ngs nmentioned in the paragraph
bridging colums 1 and 2 of the published patent
application wuld, however, not cone to |ight, so that
Decision T 109/82 is not relevant to the present case.
Besi des, the electrical resistance cannot be neasured
before conpl etion of the interconnecting structure,
i.e. before having carried out the follow ng steps:

1) deposition of a |ayer of the netal;

2) formng a first photoresist nmask;

3) form ng the conductor tracks in the netal |ayer by
et chi ng;

4) removing the first photoresist nmask;

5) deposition of a layer of silicon oxide;

6) form ng a second photoresi st mask;

7) form ng contact windows in the silicon oxide by
et chi ng;

8) removi ng the second photoresi st mask;

9) deposition of a layer of alum nium

10) formng a third photoresist nmask;

11) formng contacts to the conductor tracks by
et chi ng and

12) renoving the third photoresist nmask.

Si nce each of these steps can influence the resistance
of the conductor tracks, inventiveness was required to
identify the crucial one. Likewi se, there is no ground
to assert that a skilled person would performa

chem cal analysis to find out why a conductor track is
interrupted, nor that he would find that the failure
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originates in the oxidation of the latter. Finally,
docunent (D4) does not show that nost of the | ayer of
Ti Wpresent in the contact wi ndow of Figure 10 or at
t he edges of said w ndow woul d be oxi di sed.

At the end of the oral proceedings, the decision was
announced that the appeal is dismssed.

Reasons for the Decision

2908. D

In the preanble to the description of the patent
application, it is acknow edged that docunent (D1)

di scl oses a nethod of manufacturing a sem conduct or
devi ce such as defined by the pre-characterising part
of Claiml. The only matter at issue is that of

i nventive step.

Li ke nmost industrial products, integrated circuits are
submitted to quality controls and, for this purpose,
undergo technical tests, sonetinmes imediately after
selected critical steps of the manufacturing process
have been carried out. Such is in particular the case
when perfecting the design of these circuits previous
to starting their mass production. Therefore, even if

it is accepted that the electrical resistance of
conductor tracks provided in a sem conductor device can
only be neasured after conpletion of the

i nterconnecting structure, it is nevertherless clear

t hat the presence of conductor tracks having a nuch

hi gher electrical resistance than was expected bel ongs
to the category of deficiencies in an object which cone
to light when said object is tested prior to use.
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As stated in paragraph VI above, the Appellant has
submtted that Decision T 109/82 was not relevant to

t he present case, because it is concerned wth a case
where the posing of a new problemin connection with a
known device was not considered to contribute to an

i nventive step because the deficiency in the known
devi ce which was underlying the new probl em woul d have
cone to light when the device was in use.

According to the case | aw of the Boards of Appeal, it
is well established that in principle, the posing of a
new probl em can contribute to the inventive step
underlying a clainmed invention - see for exanple
Decisions T 2/83 (QJ EPO 1984, 265) and T 225/84 ( EPOR
1986, 263). However, it was held in Decision T 109/82
that the "posing of a new problem does not represent a
contribution to the inventive nerits of the solution if
it could have been posed by the average person skilled
in the art". The present Board agrees with this
finding. The case with which that decision was
concerned, where the problem would have conme to |ight
when the known device was in use, is but one exanple
where the problem could have been posed by the average
skill ed person.

The first question to be considered in the present case
is therefore whether or not the skilled person would
have perceived and posed the problem underlying the
present clainmed invention, nanely that the resistance
of the conductor track is too high as a result of the
deposition of a layer of silicon oxide upon it.

When assessing inventive step in the case of
sem conductor devices, it nust be borne in mnd that
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the relevant skilled person is an engineer or a
physi ci st having received a scientific education of
university |l evel. \Wen observing that the el ectrical
resi stance of a conductor track forned on a

sem conductor body is much higher than was expected, or
even that the track is entirely interrupted, said
skilled person will investigate the possible causes of
the defect. Doing this is indeed part of his routine
work while perfecting the design of new integrated
circuits. Furthernore, in order to circunscribe the
field of his search, he will try to find when the
drawback appears, i.e. to identify the particular step
in the manufacturing process during which the

el ectrical resistance of the conductor track increases.

The Appellant submtted that, after a sem conductor
body has been provided with circuit conponents such as
transistors, at least the twelve steps recited in
section VI of the present decision have to be carried
out before the electrical resistance of the conductor
tracks can be nmeasured, and that the observed rise in
electrical resistance is liable to occur during each
one of the manufacturing steps following the formation
of the tracks.

In the Board's view, however, a skilled person seeking
to identify the manufacturing step which causes the
unwant ed i ncrease in resistance would be expected to
read the relevant state of the art in his technical
field. In the present case, he would read docunent (D4)
and learn therefromthat m xtures of tungsten and
titaniumto which nitrogen is added, are suitable for
maki ng conductor tracks on sem conductor bodies; that
such m xtures are thernmodynam cally and kinetically
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capabl e of reducing silicon dioxide; and that the
reduction of silicon dioxide is inportant because it
renoves the nascent oxide existing on silicon in the
contact areas - see the paragraph headed "Cont act

Resi stance"” and from page 132, line 23 of the |eft-hand
colum, to the end of the paragraph headed "TiWas a
Barrier Material". It is, however, clear that nascent
oxide is only present in tiny quantities on the surface
of a silicon substrate used for nmaki ng a sem conduct or
device, so that the reduction of said oxide cannot |ead
to a dramatic decrease of the section of a conductor
track formed on the substrate and consisting of a

m xture of tungsten and titaniumto which nitrogen is
added. Neverthel ess, the skilled person will be aware
of the fact that certain netal |ayers used for
conductor tracks are oxidised by a neighbouring silicon
di oxi de | ayer, because they have a hi gher chem cal
affinity to oxygen than silicon. Furthernore, the Board
cannot share the Appellant's view that the skilled
person woul d expect the netal of the conductor tracks
to be shielded fromoxidation as soon as a thin silicon
oxi de layer is deposited upon it, and that only a
negligi bl e section of the conductor track would be
transfornmed into oxide. It is indeed w dely known t hat
not all netal oxides protect the underlying netal

agai nst further oxidation. Therefore, a skilled person
can reasonably be expected not to rely on the oxygen

di ffusion preventing effect of the growi ng silicon

di oxi de |l ayer and on that of the nascent netal oxide on
the surface of the conductor track, but to anal yse the
conplete track section in view of the observable
increase in resistivity. Likew se, the fact that, in
relation to the wi ndow represented in Figure 10 of
docunent (D4), the latter does not show any attack of



2908. D

-9 - T 0798/ 92

the Ti Wl ayer including nitrogen is no evidence of such
a shielding effect in view of the exclusively schematic
nature of Figure 10. No indication regarding the

t hi ckness of the | ayers represented there can indeed be
found in (D4). Besides, it is beyond doubt that, in the
case of integrated circuits incorporating subm cronic
structures - see colum 2 of the published patent
application - any superficial oxidation of the
conductor tracks woul d unacceptably affect the

el ectrical resistance of said tracks.

In the Board's judgnent, therefore, only elenentary
consi derations are needed for the skilled person to
under stand that oxidation of the conductor tracks
occurs during or imedi ately after the deposition of
the | ayer of silicon oxide.

Mor eover, especially when conductor tracks are
interrupted, any rise in the electrical resistance of
such tracks hints at a reduction of the conduction
section, hence at a possible alteration of the materi al
formng the tracks. Therefore, an incentive to perform
a chem cal analysis of the remaining material is anyway
given to the skilled person, whereby the presence of

oxi de(s) of the constituent material (s) of the tracks
will normally be detectable by conventional neans and

t hus provi de evidence that the observed increase in

el ectrical resistance originates in the oxidation of

t he conductor tracks. At this stage - being aware of
the origin and cause of the defect - no exercise of
inventive ingenuity is required to coat the conductor
tracks with a top layer of a material which protects

t hem agai nst oxi dation during subsequent steps of the
process of manufacturing sem conductor devices. For

i nstance an oxi dation preventing |ayer of anorphous
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silicon with a thickness of at least 3 um which is
applied in the preferred enbodinment claimed in Claim3
of the application, is disclosed in docunent (D3) for
the identical purpose - see page 623, |eft-hand col um,
par agr aph 2.

In the Board's judgnent, therefore, Claim1 according
to the Appellant's single request |acks an inventive
st ep.

Said claim therefore, is not allowable - Article 52(1)
EPC in conjunction with Article 56 EPC. The application
has accordingly to be refused.

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

M Beer

2908. D

G D. Paterson



