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Summary of Facts and Subm ssi ons

0912.D

The appeal lies fromthe decision of the Exam ning

Di vi sion dated 30 July 2001 refusing the European

pat ent application No. 95 104 766.1. The grounds for
the refusal were that independent clains 1 and 6 were
not clear (Article 84 EPC) and that the subject-matter
of independent claim22 was not new (Article 52(1) and
54(1) and (2) EPC) having regard to the prior art

docunent :

D1: EP-A-0 473 067

The appel |l ant (applicant) | odged an appeal against the
above deci sion on 28 Septenber 2001, paying the appeal
fee the sane day. The statenment setting out the grounds
of appeal was filed on 7 Decenber 2001 together with
amended clainms 1 to 29 form ng appellant's main request.

In response to a conmunication fromthe Board under
Rul e 11(1) RPBA acconpanying the summons to oral
proceedi ngs the appellant submitted a new nain request
conprising clainms 1 to 25 and an auxiliary request
conprising claims 1 to 21.

During the oral proceedings before the Board which took
pl ace on 8 March 2004, the appellant replaced his

previ ous requests by a new main request and an

auxi liary request, as follows:

(1) Main request:

Grant of a patent on the basis of:
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C ai ns: 1 to 24 of the main request filed during
the oral proceedings of 8 March 2004

(ii) Auxiliary request:

Grant of a patent with the foll ow ng docunents:

Cl ai ns: 1 to 22 of the auxiliary request filed
during the oral proceedings of 8 March

2004

Descri ption: pages 1 to 21, filed during the oral
proceedi ngs of 8 March 2004

Dr awi ngs: Sheet 1/5 to 5/5, as originally filed

The wordi ng of the independent clainms of these requests
is as follows:

Mai n request:

"1. A deposition apparatus for depositing a |layer of
material on the surface of a wafer conprising:

a deposition chanber (12); and

a susceptor having a susceptor plate (20);

wherein the susceptor plate (20) extends across the
deposition chanber (12) and is positioned between an

upper portion (22) of the chanber (12) and a | ower
portion (24) of the chanber (12), further conprising
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a deposition gas inlet manifold (30) having at | east
one passage (104) opening into the | ower portion (24)
of the deposition chanber (12) and at | east one passage
(108, 112) opening into the upper portion (22) of the
deposi ti on chanmber (12)".

"16. A nmethod of depositing a |ayer of material on a
surface of a wafer nmounted on the top surface of a
susceptor in a deposition chanber, conprising the steps
of :

(i) depositing a |layer of the sane material to be
deposited on the wafer on the back surface of the
susceptor by directing a flow of a deposition gas
to the lower portion of the deposition chanber;

and

(ii) after depositing a |ayer of the material on the
back surface of the susceptor in step (i),
depositing on a surface of the wafer a |ayer of
the sane material as deposited on the back surface
of the susceptor by directing a flow of a
deposition gas to the upper portion of the
deposi ti on chanber."

"22. A susceptor for an apparatus for depositing a
| ayer of a material on a wafer obtainable by the
foll ow ng process:

(a) depositing a layer of silicon of a thickness of
about 4 mcrons on the back surface of the
susceptor, wherein a dichlorosilane precursor gas
is used for the deposition, and
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(b) subsequently depositing a |layer of silicon of a
t hi ckness of about 2 microns on the silicon |ayer
deposited in step (a), wherein a silane precursor
gas is used for the deposition.™

Auxi |l iary request:

Claim 1l of the auxiliary request has been anended with
respect to claim1l1 of the main request in that it
contains the following text at the end of claim1 of

t he main request:

"further conprising an infrared tenperature sensor (36)
facing the back surface of the susceptor plate (20) and
adapted to detect radiation emtted fromthe susceptor
pl ate (20) when the susceptor plate (20) is heated.”

| ndependent claim 15 of the auxiliary request has been
amended by the addition of the follow ng text at the
end of the correspondi ng i ndependent claim 16 of the
mai n request

"(i1i) nmonitoring the tenperature of the susceptor by
means of an infrared tenperature sensor which
detects radiation emtted fromthe susceptor when
t he susceptor is heated."

| ndependent claim 22 to a susceptor of the main request
has been renunbered as claim20 in the auxiliary
request .

In the decision under appeal the Exam ning D vision
argued as fol |l ows:
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The independent claim1 directed to a susceptor plate,

t he back surface of which is coated with a | ayer of the
sanme material which is to be deposited on the wafer was
considered to lack clarity contrary to the requirenents
of Article 84 EPC, since it attenpted to define the

mat eri al coated on the susceptor's back surface in
terms of the use of the susceptor, nanely the materi al
to be deposited on the wafer when the susceptor is
used. The independent claim6 directed to a deposition
apparatus conprising a susceptor according to claim1
was considered to lack clarity for the sane reasons as

for claiml1.

Finally, the subject-matter of independent claim 22
directed to a nethod of depositing a |layer of materi al
on a surface of a wafer was considered to | ack novelty
over the deposition process disclosed in docunent DL.
The prior art apparatus discloses that the material to
be deposited on the wafer is also sinultaneously
deposited on the back surface of the susceptor due to
t he unwanted fl ow of deposition gas fromthe upper
portion to the | ower portion of the deposition chanber.
The wording of claim?22 of the application in suit,
however, did not exclude that deposition occurs

si mul taneously on the wafer and the susceptor's back

surf ace.

The argunents of the appellant can be summarized as
fol | ows:

Article 84 - Essential features

The techni cal problem addressed by the application in
suit is to overcone the inproper indication of
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tenperature resulting froma random coating on the back
surface of the susceptor during the deposition of a
material |ayer on the wafer, since this affects the
t enper ature nmeasurenent done with an infrared pyroneter
due to the change of em ssivity of the susceptor's back

surf ace.

There is, however, no need to specify the manner in

whi ch the tenperature of the susceptor is neasured in

t he deposition apparatus and nethod according to

clainms 1 and 16 of the main request, since the use of a
pyrometer for this purpose is already disclosed in
docunent D1. This feature, therefore, is not an
essential feature of the invention, since it does not
contribute to the novelty or inventive step of the

subj ect-matter cl ai ned.

Novel ty

Docunent D1 does not disclose a susceptor with a back
surface covered by a 6 mcron thick silicon layer. In

t his docunment the back surface of the susceptor is only
covered by unwanted random cont am nati on. The susceptor
according to the main or auxiliary request is therefore
new having regard to this prior art docunent.

The sane is true for the method of depositing a |ayer
on a surface of a wafer, since document D1 does not

di scl ose that a deposition gas flowis directed to the
| oner portion of the deposition chanber to deposit a

| ayer on the susceptor's back surface of the same
material as the material to be deposited on the upper
surface of the wafer.
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| ndependent claim 1 of both requests is directed to an
apparatus having a deposition gas inlet manifold which
allows to direct the gas flow either to the upper or to
the | ower portion of the deposition chanber. The
deposition apparatus disclosed in docunent D1 does not
all ow such redirection of the gas flow. For this
reason, the deposition apparatus according to claim1l

is novel over the disclosure of this docunent.

Reasons for the Decision

0912.D

The appeal is adm ssible.

Mai n request - lack of support by the description
(Article 84 EPC)

As acknow edged in the description of the background
art of the patent application in suit, in a
conventional single wafer processing apparatus one
wafer at a tine is supported on a susceptor in a
processi ng chanber. The susceptor divides the chanber
into a | ower portion below the susceptor and an upper
portion above the susceptor, and is generally nounted
on a shaft which rotates the susceptor about its centre
to achieve a uniform processing of the wafer. A flow of
a processing gas, such as a deposition gas, is provided
in the upper portion of the chanber and across the
surface of the wafer by providing a gas inlet port at
one side of the chanber and a gas outlet port at an
opposite side. The susceptor is heated to a desired
processing tenperature which has to be constantly
nmeasured and nonitored. This is often achieved by neans
of an infrared tenperature sensor which detects the
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infrared radiation emtted fromthe heated susceptor.
One problemwith this type of processing apparatus is
that sonme of the processing gas, which is often a gas
or m xture of gases for depositing a |layer of a

mat erial on the surface of the wafer, tends to fl ow
around the edge of the susceptor and deposits a | ayer
of the material on the back surface of the susceptor.
Since the deposited material is generally different
fromthe material of the susceptor, the deposited |ayer
has an em ssivity which is different fromthat of the
em ssivity of the susceptor. Thus, once the |ayer of
the material is deposited on the back surface of the
susceptor, the infrared tenperature sensor detects a
change caused by the change in the em ssivity of the
surface fromwhich the infrared radiation is emtted.
Thi s change, however, is interpreted by the tenperature
measur enent system as a change in the susceptor's
tenperature which actually does not exist (cf. colum 1,
lines 4 to 47 of the published application).

2.2 In order to provide accurate tenperature neasurenents,
in the nethod described in the application in suit,
prior to the deposition of a material on the wafer the
sane material is deposited on the back surface of the
susceptor. The tenperature neasurenent is, therefore,
not affected by further material being deposited on the
susceptor's back surface during the deposition process
on the wafer, since the em ssivity of this surface does
not change by the material which nmay be added during
t he deposition process. Therefore, only changes in the
actual tenperature of the susceptor 20 are indicated by
the infrared tenperature sensor 36 (cf. colum 10,
lines 8 to 31 and Figure 1 of the published
appl i cation).

0912.D
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The probl em of inproper neasurenent of tenperature due
to the unwanted coating of the susceptor's back surface,
however, only arises when the susceptor's tenperature
is neasured by optical neans, e.g. by a pyroneter,
since only under these circunstances the em ssivity of
t he susceptor plays a role. Wen the susceptor's
tenperature is neasured by other neans, e.g. by a

t her nocoupl e, the susceptor's em ssivity has no

rel evance. The application in suit, noreover, only

di scl oses a deposition apparatus and nmethod i n which
the tenperature is neasured by an infrared tenperature

sensor.

Furthernore, it follows fromthe application in suit,
that the only probl em addressed by the invention as
described is to provide a nethod and apparatus which
overcones the problem of inproper indication of
tenperature resulting froma coating applied to the
back surface of the susceptor

The deposition apparatus according to claim1 and the
nmet hod of depositing a material according to claiml6,
however, do not specify any nmeans for neasuring the
tenperature of the susceptor and thus do not contain
the features essential to the only problemdisclosed in
the application in suit. Thus, the clains define
inventions which are different fromthe inventions as
descri bed and are, therefore, not supported by the
description as required by Article 84 EPC (cf.

T 409/91, Q) EPO 1994, 653).

Al t hough the Board concurs with the appellant that the

use of an infrared sensor to nmeasure the susceptor's
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t enperature does not contribute to the novelty or
i nventiveness of the clained subject-matter, the
contribution to the state of the art made by the
present invention resides in the conbination of the
provi sion of a coating |layer on the susceptor's back
surface and the infrared tenperature neasurenent.

For the foregoing reasons, the appellant's main request
is not allowable.

Auxi | iary request

Amendnents and clarity

In the decision under appeal, there were no objections
rai sed agai nst the clains under Article 123(2) EPC, and
the Board is also satisfied that the clains as anended
during the exam nation proceedings conplied with
Article 123(2) EPC

The amendnents introduced in the course of the appeal
proceedi ngs to i ndependent clains 1, 15 and 20 of the
auxi liary request are based on the application

docunents as originally filed (cf. colum 3, |lines 33
to 47; colum 4. line 55 to colum 5, line 3; colum 9,
lines 13 to 44; colum 10, lines 34 to 52; colum 11,

lines 14 to 51). The description was anmended for
consi stency with the clains.

The Board is, therefore, satisfied that the requirenent
of Article 123(2) EPC is satisfied.

The deposition apparatus according to claim1 and the
met hod of depositing a |layer of material according to
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claim 15 specify that the susceptor's tenperature is
nmeasured by an infrared tenperature sensor which
detects the radiation emtted by the susceptor when
heated. The invention defined by the clains of the
auxiliary request corresponds, therefore, to the
invention as described in the application in suit and
the clains are supported by the description as required
by Article 84 EPC

The Exam ning Division refused the application inter
alia for the reason that the independent claimto a
susceptor |acked clarity (Article 84 EPC), since it
specified that 'the back surface of the susceptor plate
(20) is coated with a layer of the material to be
deposited on the wafer'. It argued that this
specification attenpted to define the nmaterial coated
on the susceptor's back surface in terns of the use of
the susceptor, nanely the material to be deposited on
t he wafer when the susceptor is used. Furthernore, the
i ndependent claimto a deposition apparatus was al so
considered as lacking clarity, since it conprised a
susceptor according to the independent claimto a

suscept or.

However, the above objection of lack of clarity no

| onger applies, since the independent claimto a
susceptor according to the auxiliary request specifies
that the susceptor's back surface is covered by a 6 um
thick silicon |ayer obtainable by the process specified
in the claim The coating material on the susceptor is
t hus specified without any reference to a materi al

whi ch m ght be deposited on a wafer.
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The deposition apparatus according to i ndependent
claiml1l of the auxiliary request conprises inter alia a
deposition gas inlet manifold having passages openi ng
into the upper and | ower portions of the deposition
chanber which allow, consequently, to direct the
deposition gas flow independently into each of these
chanmber portions. The reference to the susceptor's
feature which was objected by the Exam ning Division as
| acking clarity has been deleted fromthe claim

The requirenent of clarity according to Article 84 EPC
is, therefore, fulfilled.

Novel ty

Docunent D1 di scl oses a deposition apparatus of the
above nentioned kind in which an additional gas such as
hydrogen or nitrogen may be injected into the

deposition chanber through a gas inlet 19 provided at

t he bottom of the chanber. The gas flows fromthe
chanber's | ower portion into its upper portion, thereby
preventing that the deposition gases penetrate into the

| oner portion and deposit on the susceptor's back
surface (cf. D1, colum 4, lines 44 to 48 and Figure 1).

According to docunent D1, the wafer pedestal is nade of
an opaque material that can withstand the processing
tenperatures and absorbs the light emtted by the
heating lanps. It is further disclosed that the
pedestal may be nade of silicon carbide coated graphite
(cf. colum 4, lines 22 to 27).

However, docunment Dl does not disclose a deposition
apparatus having a deposition gas inlet manifold as



3.2.3

3.2. 4

3.3

3.3.1

3.3.2

0912.D

- 13 - T 0089/ 02

specified in claim1 of the auxiliary request nor does
it disclose a deposition nethod in which in a first
step the back surface of the susceptor is coated with
the sane material which is also to be deposited on the
waf er as specified in claim1l5.

Wth respect to claim20 directed to a susceptor
obt ai nabl e by the process specified in the claim the
Board notes that docunent D1 does not disclose a
susceptor coated with a 6 pumthick layer of silicon.

The subject-matters of independent clains 1, 15 and 20
according to the auxiliary request are, therefore, new
over the disclosure of docunent DL.

| nventive step

The probl em addressed in the application in suit,
nanmely the inproper tenperature neasurenent due to the
unwant ed deposition of material on the susceptor's back
surface, is solved in docunent Dl in a conpletely
different manner than in the present application,
namely by preventing the deposition by the injection of
an additional gas flow. For this reason, the deposition
apparatus and nethod as clainmed in clains 1 and 15 are
not obvi ous having regard to docunment D1.

There is, noreover, no apparent reason to replace the
silicon carbide coating of the susceptor disclosed in
docunent D1 by a 6 umthick silicon coating as
specified in claim20. As described in the application
in suit, the use of such a susceptor in a deposition
appar atus enabl es an accurate neasurenent of
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tenperature by an infrared sensor when a coating of
siliconis to be provided on a wafer.

3.4 The Board is, therefore, satisfied that the clains

according to the appellant's auxiliary request fulfil
the requirenments of the EPC

Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the Examning Division with the
order to grant a patent with the follow ng docunents:

Clains and description of the auxiliary request filed
during the oral proceedings of 8 March 2004

Figures as originally filed

The Regi strar: The Chai r man:

D. Meyfarth R K Shukl a
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