BESCHVWERDEKAMVERN  BOARDS OF APPEAL OF CHAMBRES DE RECOURS
DES EUROPAI SCHEN THE EUROPEAN PATENT DE L' OFFI CE EUROPEEN
PATENTAMTS OFFI CE DES BREVETS
I nternal distribution code:
(A [ ] Publicationin Q
(B) [ ] To Chairmen and Menbers
(O [X] To Chairnen
(D) [ 1 No distribution
DECI SI1 ON
of 22 May 2001
Case Nunber: T 0042/97 - 3.4.3
Appl i cation Nunber: 92103395. 7
Publ i cati on Nunber: 0501492
| PC. HO1L 21/ 306
Language of the proceedi ngs: EN
Title of invention:
Met hod for cl eaning sem conductor products
Appl i cant:
OKMETI C OY
Opponent :
Headwor d:
Rel evant | egal provisions:
EPC Art. 54, 56, 113
EPC R 67
Keywor d:

"Novelty (yes) -
not suitable for
"I nventive step (yes)"
"Procedural violation (no)"
Deci sions cited:

T 0182/90, T 0300/ 89

Cat chword

EPA Form 3030 10.93

clainmed feature disclosed in the prior art as
its function stated in the clainf



EPA Form 3030 10.93



Europdisches European Office européen

o) Patentamt Patent Office des brevets

Beschwerdekammern Boards of Appeal Chambres de recours

Case Nunber: T 0042/97 - 3.4.3

DECI SI ON
of the Technical Board of Appeal 3.4.3
of 22 May 2001

Appel | ant : OKMETI C OY
Si ni méentie 12
FI - 02630 Espoc (FI)

Representati ve: Zi pse + Habersack
Wt anstrasse 64
D- 80639 Minchen  (DE)

Deci si on under appeal : Deci si on of the Exami ning Division of the
European Patent O fice posted 9 August 1996
ref usi ng European patent application
No. 92 103 395.7 pursuant to Article 97(1) EPC

Conposi tion of the Board:

Chai r man: R K Shukl a
Menmber s: M Chonent owski
M J. Vogel



- 1- T 0042/ 97

Summary of Facts and Submn ssions

1277.D

Eur opean patent application No. 92 103 395.7
(Publication No. 0 501 492) contained only one
i ndependent cl aimreading as foll ows:

"1l. A nethod for cleaning a sem conductor product of
particles accunulated on its surface as well as of
metal lic and organic contam nation, characterized in
that the washing of the sem conductor product is
carried out wwth an acid-water solution, with a
dilution ratio between 1:10° - 1:10% advantageously
bet ween 1:10° - 1: 104"

According to dependent claim6, the acid is
hydrofluoric acid (HF).

The application was refused by a decision of the
exam ning division dated 9 August 1996 on the ground
of lack of novelty of the subject-matter of claim1l
havi ng regard to docunent

D1: Applied Physics Letters, vol. 57, no. 7,
13 August 1990, pages 676 to 677.

The exam ni ng division reasoned essentially as
fol | ows:

Docunment D1 di scloses a nethod for cleaning a silicon
substrate whereby the substrate is cleaned in a 0.05%
hydrofluoric acid-water solution, i.e. a dilution
ratio of 1:2 x 102 which falls within the clai ned
range 1:10° - 1:10°%.

The applicant's argunent that docunent D1 is not
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concerned with the cleaning of a sem conductor
substrate but describes the epitaxial growth of Si
films on a HF treated Si substrate as a function of
such a pre-treatnment, was not considered as convincing
because claim1l is directed to a nmethod suitable for
cl eaning a sem conduct or product of particles

accunul ated on its surface as well as of netallic and
organi ¢ contam nation and, since the known net hod,
which is also cleaning a sem conduct or product, uses
the sanme cleaning solution, it nmust necessarily be
suitable for renoving particles accunul ated on the
surface of the substrate as well as netallic and
organi ¢ contam nation

Mor eover, the applicant's argunment that the teaching
of document D1 would | ead the skilled person away from
sel ecting the 0.05% HF sol uti on was not consi dered as
convi nci ng because, although the docunent specifically
i ndicates the use of three different solutions, namely
a 49% 5% and a 0.05% HF sol ution, whereby the 5% HF
solution is nentioned as providing the best epitaxial

| ayer, this does not alter the fact that a cleaning
nmet hod using the 0.05% HF sol ution as such is known
from docunent DL.

In the decision, there were al so additional comrents
concluding that the subject-matter of dependent
claim6, nmentioning a hydrofluoric acid solution,

| acked novelty, and that the other acid solutions
specified in the dependent clains 2 to 5 were well
known acids, which were to be considered as
alternatives for HF. The skilled person, in his norm
experinental practice, would verify the effectiveness
of the highly diluted acid solutions for cleaning a
sem conductor product, so that the nmethods of the
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claims 2 to 5 | acked an inventive step.

The applicant | odged an appeal against this decision
on 21 Cctober 1996 paying the appeal fee on the sane
day. On 17 Decenber 1996, he filed the statenent
setting out the grounds of appeal and a new
description page 2a conprising an acknow edgenent of
docunent Dl1. The appel |l ant requested that the decision
under appeal be set aside and a patent be granted on
the basis of the application docunents on file, i.e.,

Descri pti on:

Pages 1 to 6, as filed;

Page 2a (to be inserted on page 2, between the first
and second paragraph), filed on 17 Decenber 1996;

d ai nms:
Nos. 1 to 6, as fil ed.

Mor eover, the appellant requested the reinbursenent of
t he appeal fee because of an all eged procedural
vi ol ati on.

Oral proceedings were requested auxiliarily.

Wth an official communication issued on 19 March
2001, the Board of Appeal inforned the appellant that,
in view of his argunents, it appeared that the
subject-matter of claim1 was new and al so i nvol ved an
inventive step, so that a patent could be granted on
this basis. The appellant's argunents concerning the
al | eged procedural violation were however not

consi dered as convi nci ng.

The appel |l ant was asked to clarify whether the oral



VI .

1277.D

- 4 - T 0042/ 97

proceedi ngs were requested in the event that the
request for the refund of the appeal fee was to be
rej ected.

Wth his letter dated 17 April 2001, the appell ant
w thdrew his request for oral proceedings.

The appel | ant provided the follow ng argunents in
support of his requests:

Novel ty

(bj ect of docunent D1 is to find a nethod of HF-
treatnent of a Si substrate before | owtenperature

epi taxi al deposition of Si filnms to avoid the building
of surface oxide during the wet cleaning. Indeed, in
this docunent, a 0.05% HF acid was used. However, the
use of a very broad range of HF concentrations,

bet ween 0. 05% and 49% was only for scientific
purpose, to prove the efficiency of HF solutions in
different concentrations. Yet, the docunent (see in
particul ar page 677, |ast paragraph) does not give the
person skilled in the art a technical teaching to use
a 0.05% HF solution as a cleaning liquid. It is stated
i n docunent DL:

"I'n conclusion, it was found that there were
impurities, such as carbon, oxygen, fluorine, and
chlorine" at the interface between | owtenperature
(900°C) deposited silicon filnms and 49% HF- and 0. 05%
HF-treated substrates. These inpurities could not be
detected for the 5% HF-treated sanple and in this case
Si films were grown epitaxially."

Thi s concl usion of docunent D1 says to the skilled
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person to use a 5% HF cleaning solution, and that a
0.05% solution is not a suitable cleaning solution.
Therefore, a HF cleaning solution in the range 1x10°
to 1x103% is not disclosed by docunent D1, and the
subject-matter of claim1l is thus new

| nventive step

Starting fromdocunent D1, wth successful renoval of
inpurities for the 5% HF-sol uti on and unsuccessf ul
results for in particular the 0.05% HF-sol ution, and
taking into account that it is generally known that
very highly diluted acid solutions are |less effective
for obtaining good cleaning results, it was surprising
to choose a very highly diluted acid solution for
obt ai ni ng good cleaning results, as has been done in
the invention. The results of neasurenents in the
present application show that a |low particle content
as well as a high lifetime of the mnority carriers
are obtained by the nmethod of the invention.
Therefore, having regard to the state of the art, the
cl ai mred nethod i nvol ves an inventive step.

Rei mbur senent of the appeal fee

The applicant received a first comrunication fromthe
exam ner stating that the subject-matter of claim1l

| acked novelty. In response to this comrunication, the
applicant filed a response wherein he presented his
appreci ation of the docunent Dl. The applicant al so
requested an interview in case the exam ner woul d not
follow the statenent of the applicant.

In response to this subm ssion, the application was
refused. Therefore, the applicant had no chance to
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| earn the evaluation of the applicant's argunents by
t he exam ner.

The European exam nation proceeding is a proceeding
based on good faith on both sides to effect a fair,
fast and effective procedure. The good faith denmands
that one party |earns about the reaction of the other
party to its own argunments. This was not possible in
t he present case since inmmediately after filing the
applicant's response to the first comunication the
application was refused. Therefore, the request for
rei nbursenent of the appeal fee is justified.

for the Deci sion

The appeal is adm ssible.

Novel ty

Present claim 1l concerns a nethod for cleaning a

sem conduct or product of particles accunmulated on its
surface as well as of netallic and organic

contam nation, characterized in that the washing of
the sem conductor product is carried out wiwth an acid-
wat er solution, with a dilution ratio between 1:10° -
1: 10® advant ageously between 1:10° - 1: 104

I n accordance with the usual interpretation of the
term"for", in the expression "A nethod for cleaning a
sem conduct or product”, the clainmed nethod is suitable
for cleaning a sem conductor product of particles
accunmul ated on its surface as well as of netallic and
organi c contam nation, characterized in that the
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washi ng of the sem conductor product is carried out
with an acid-water solution, with a dilution ratio
bet ween 1:10° - 1:10° advant ageously between 1:10° - 1:
104,

Accordi ng to dependent claim®6, the enployed acid is
hydrofluoric acid (HF).

Three net hods are known from docunent D1 (see the
whol e docunent; see in particular page 676, right-hand
col um, second paragraph, second to third line); each
of these methods conprises a treatnent of the

sem conduct or product, which is carried out with an
HF-wat er sol ution and which is part of a wet cleaning
procedure.

Docunment D1 (see page 676, right-hand columm, first
and second paragraph) is presented as a study in order
to exam ne the cause of polycrystal growth in nore
detail whereby residual elenents, nentioned as
interface inpurities, at the interface between grown
films and HF-treated substrates are neasured by
spectronmetry. It is thus derivable fromdocunent D1
(see the sentence bridging pages 676 and 677) that the
results of the neasurenments of the interface
inpurities and the growh of an epitaxial |ayer on the
HF-treated substrate, as opposed to polycrystalline
growm h, are an indication for an efficient treatnent.

It is to be noted in this respect that it is generally
known to people skilled in the art that particles
accunul ated on the surface of a substrate are
detrinental to the epitaxial growh of e.g. silicon on
such a substrate and can result in the gromh of inter
alia a polycrystalline | ayer.
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In a first wet cleaning procedure of docunent D1, a
silicon substrate was dipped in a 5% HF acid for

22 seconds. Silicon filnms were then grown on a 5% HF
treated substrate and were found to be epitaxial.

Al so, inpurities such as carbon, oxygen, fluorine and
chl orine could not be detected at the interface of the
deposited silicon filmand the 5% HF treated substrate
(see page 676, right-hand columm, Figure 1(b)).

Therefore, a 5% HF acid clean results in desorption of
contam nants fromthe HF-treated surface and, at | east
with respect to the epitaxial growth follow ng the HF
treatnment of substrates, as giving "good results” in
the sense of docunent Dl (see the sentence bridging
pages 676 and 677 and the | ast sentence of the
docunent and of the abstract).

However, there is no indication whatsoever in docunent
D1 concerning cleaning a sem conductor product of
netallic contam nation, i.e., it is not derivable from
t he docunent that this known nethod is suitable for

cl eaning a sem conductor product of particles

accunmul ated on its surface as well as of netallic and

or gani ¢ cont am nati on

It is to be noted in this respect that in the nethod
of the present application (see in particular page 3,
second par agraph; see al so page 4, second paragraph
and page 6, Exanple 4) (i) particle contents for
particles larger than 0.3 uym (ii) lifetime (which can
reveal netallic inmpurities such as copper) and (iii)
iron content are measured and the neasurenent results
are shown.

In any case, a 5% HF solution is outside the range of
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dilution ratios of 1:10° - 1:10° of present claim 1.

Therefore, the cleaning nethod enpl oying 5% HF acid
sol ution does not anticipate the subject-matter of
present claim1, and this has not been contended
either in the decision under appeal.

Docunment D1 (see the whol e docunent) al so discloses a
treatnment of the sem conductor product, which is
carried out wwth an HF-water solution with a 49% HF

concentrati on.

It is derivable fromdocunent D1 (see the |ast

par agr aph of the docunent; see also Figure 1(a) and
the corresponding text) that inpurities such as
carbon, oxygen, fluorine and chlorine, which were
nmeasured at the interface between | owtenperature
(900°C) deposited silicon filns and 49% HF-treat ed
substrates were detected, and in this case the Si
films which were grown were in the form of

pol ycrystalline fil ms.

Thus, at least with respect to the epitaxial growh
followng the HF treatnent of substrates, an HF
concentration of 49% can be derived as giving

i nadequate results in the sense of docunent Dl (see
the sentence bridging pages 676 and 677).

In any case, an HF concentration of 49%

(i.e. 49 x 102, as in this other known nethod, is
outside the range of dilution ratios between 1:10° -
1: 10® of present claim1, and this has not been

di sputed either.
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Docunent D1 al so di scl oses washi ng of a sem conduct or
product with an acid-water solution, with a dilution
ratio of 0.05% which indeed falls within the range of
1:10° - 1:10%specified in the claim

The appell ant has submtted that since it is specified
in the | ast paragraph of docunent D1 that it was found
that there were inpurities, such as carbon, oxygen,
fluorine, and chlorine at the interface between | ow
tenperature (900°C) deposited silicon and 49% and
0.05% acid treated surface and since it was derivable
fromthe docunent that this was detrinental to
epitaxial growth of silicon filnms, this was to be
interpreted by the person skilled in the art as
meani ng that this particular nethod of docunent Dl is
not suitable for cleaning a sem conductor product of
particles accunulated on its surface as well as of
metal lic and organi c contam nati on.

The following is to be noted in this respect:

It is derivable fromdocunent D1 that the three

di scl osed nethods differ only in the concentration of
the HF solution and that the neasured concentrations
of residual elenments (shown in Figures 1(a) to 1(c))
and the formof the deposited silicon film 1i.e.

epi taxial or polycrystalline, is dependent on the
concentration of HF solution. It is also directly and
unanbi guously derivable that the treatnent with a
0.05%or with a 49% HF sol ution does not result in the
removal of the contam nants, and that renoval of
contam nants is obtained only with the 5% HF
concentrati on.

Moreover, there is no derivable definite teaching from
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docunent D1 about renoval of inpurities or desorption
of contam nants followng a 0.05%or a 49% acid
treat nent.

It is also to be noted that there is no i nformati on
derivabl e from docunent D1 about renoval of nmetallic

cont anm nati on

Therefore, the appellant's argunent that docunent D1
does not give the person skilled in the art a
technical teaching to use a 0.05% HF sol ution as
cleaning liquid and that, consequently, the docunent
does not anticipate the presently clained nethod, is
convi nci ng.

The further prior art docunents are |ess rel evant.

Therefore, the subject-matter of present claim1l does
not formpart of the state of the art and,
consequently, it is newin the sense of Article 54
EPC.

| nventive step

As set forth here above, the relevant teaching from
docunent D1 is that inpurities such as carbon, oxygen,
fluorine and chlorine, could not be detected at the
interface between | owtenperature (900°C) deposited
silicon films and 5% HF-treated substrates, that in
this case Si filnms were grown epitaxially, and that
this is to be understood as being the result of
desorption of contam nants fromthe treated surface of
t he sem conductor substrate. Renoval of contam nants
by the treatnment with a 0.05% acid solution is not
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derivable fromthe docunment.

As convincingly argued in the statenent setting out

t he grounds of appeal (see page 4, second paragraph),
starting fromdocunent D1, with "good results" for the
5% HF-sol ution and "bad results" for the 0.05% HF-
solution, and taking into account that it is generally
known that very highly diluted acid solutions are |ess
effective for obtaining good cleaning results, it was
surprising to choose a very highly diluted acid
solution for obtaining good cleaning results, as has
been done in the invention.

The further prior art docunents are |ess rel evant.

Therefore, the subject-matter of present claiml

i nvol ves an inventive step in the sense of Article 56
EPC, so that a European patent can be granted on this
basis (Art. 52(1) and 97(2) EPQ).

Rei mbur senent of the appeal fee

It is the established case | aw of the boards of appeal
(see e.g. T 182/90 QJ 1994, 641; cf. point 4 of the
reasons) that it was not a substantial procedural
violation within the nmeaning of Rule 67 EPC if a
request to have an interview with the primry exam ner
was ignored; it was at the examner's discretion to
deci de whether to conduct such informal discussions in
accordance with the Cuidelines, bearing in mnd the
particul ar circunstances of the case (see Quideli nes,
CVl, 4.4 and 6, and T 300/89, QJ 1991, 480; cf. in
particular point 9.2 of the reasons).

In support of his contention that Article 113 EPC has
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been viol ated, the appellant has not provided any
argunent that in the present case the decision of the
exam ni ng di vi sion was based on grounds or evidence on
whi ch he had not had an opportunity to present his
coment s.

The fact that the applicant had no chance to |learn the
eval uation of the applicant's argunents by the

exam ner before the decision is not relevant in the
present case since, as set forth here above, there is
no indication that the decision of the exam ning

di vi si on was based on grounds or evidence on which he
had not had an opportunity to present his conments.

Therefore, the appellant's request for reinbursenent
of the appeal fee is rejected (Rule 67 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 exam ning division with
the order to grant a patent on the basis of the
foll ow ng patent application docunents:

Descri pti on:
Pages 1 to 6, as filed;
Page 2a (to be inserted on page 2, between the first

and second paragraph), filed on 17 Decenber 1996;

d ai nms:

1277.D
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Nos. 1 to 6, as fil ed.

3. The request for the rei nbursenent of the appeal fee is
rej ect ed.

The Regi strar: The Chai r man:

L. Martinuzzi R K. Shukl a

1277.D



