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Summary of Facts and Subm ssi ons

Eur opean patent application No. 88 300 572.0 filed on
25 January 1988 and claimng priority of 26 January
1987 fromthe prior Japanese patent application

JP 14102/ 87, was refused by a decision of the exam ning
di vision dated 5 Cctober 1994. The only ground for the
refusal was that the subject-matter of claim1 | acked

an inventive step in view of the follow ng docunents,
Dl1: EP-A-0241 204 (published on 14 Cctober 1987);

D2: EP-A-0244 081 (published on 4 Novenber 1987); and
D8: Research Report SSD86-63 of Society of Electrical

Communi cati on, pages 37 to 42 and English

transl ati on.
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According to the decision, the invention as clained in
claiml of the application in suit was not entitled to
the clained priority date of 26 January 1987 and,
consequently, documents D1 and D2 published before the
filing date of 25 January 1988 of the application in
suit were conprised in the state of the art according
to Article 54(2) EPC. The reason given for the non-
entitlement to the priority was that the text at

page 10, line 9 to page 12, line 16 in the application
in suit disclosed two different types of nuclei, nanely
"initial nuclei” having a radius snmaller than a
critical radius and "stable nuclei” having a radius

| arger than said critical radius, and that the
invention as clai med defined essential process
paraneters in ternms of a single stable nucleus. The
priority docunent, on the other hand, did not nake it
cl ear which kind of nuclei were taken for measuring
silicon nucleation density in Figure 5. Accordingly, it
was not unanbi guously derivable fromthe priority
docunent that "nucleus" was a "stable nucleus" as in

the application in suit.

The applicants | odged an appeal on 15 Decenber 1994
payi ng the appeal fee on the sane day, and filed a
statenent of the grounds of appeal on 15 February 1995
along with two sets of clainms and the correspondi ng
anended pages of the description, formng respectively
the main request and the auxiliary request. The
applicants al so requested that the appeal fee should be
refunded on the ground that a procedural violation had
been conmitted by the exam ni ng division which had

i ntroduced a new docunent, Applied Physics Letters,

vol une 54, No. 26, pages 2648 to 2650 (hereinafter D)
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during the oral proceedings. Oral proceedi ngs were
requested in the event that the Board intended to
di sm ss the appeal .

Caim1l1l of the Main Request has the foll ow ng wording:

"A nmethod for producing a plurality of silicon single
crystal islets (6) in the surface of a recessed SiQ
substrate (1), which nethod conpri ses:

establ i shing a deposition surface area (2) in each
one of a plurality of the recesses (4) of the substrate
(1), each said deposition surface area (2) having a
property of nucleating silicon at a higher nucleation
density than that of the bottom surface of each recess
(4), and each being limted in area to a size which is
suitable for formng thereon a single nucl eus of
silicon fromwhich a single crystal of siliconis to be
grown;

depositing silicon (1) and form ng thereby,

selectively on substantially each of the deposition
surface areas (2), a single nucleus of silicon from

which a single crystal of siliconis to be grown ;

growi ng single crystal silicon (5) from each
single nucleus and filling thereby each respective
recess(4); and

subjecting the substrate (1,5) to rotary worKking
whilst it is pressed against a polishing pad (9)
provided on a rotary disc (8), whilst feeding froma
polishing liquid source (10) a polishing liquid of
et hyl enedi am ne, pyrocatechol and water which reacts
with silicon to formSi (OH),* which is renoved by the

polishing pad (9) so that surplus single crystal

3020. D
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silicon (5) is renmoved until polishing is automatically
stopped by the Si QO surface which acts as a stopper.”

In the above, anmendnents to the claimin relation to
the wording of claim1 formng the basis of the
deci si on under appeal are underlined by the Board.

Al so, whereas according to line 1 of the above claim1
of the main request, "A nethod for producing a
plurality of silicon single crystal islets..."” is
clainmed, claim1 formng the basis of the decision
concerned "A nethod of deposition for producing a

plurality of silicon single crystal islets...”
(emphasi s added by the Board).

Claim2 is dependent on claim 1.

The appellant submtted essentially the follow ng
argunments in support of his requests:

(a) The present application is entitled to the
priority froma Japanese patent application
No. 14102/87 filed in Japan on 26 January 1987,
since the priority docunent and the present
application both address the problem of providing
electrically insulated islets of single crystal
sem conductor material which have flat surfaces,
and di scl ose the solutions which are the sane in
all essential aspects.

(b) Both the priority docunent and the present
application contain sufficient information for the
skilled adressee to understand the required

rel ati onshi p between the deposition surface area

3020. D
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and the growth of single crystal. According to the
priority docunment and the application, the
deposition surface area (the size of the

nucl eation surface) has to be limted in size,

whi ch may be "several mmor less", to grow a
singl e nucl eus. The skilled addressee foll ow ng

t he above teaching needs to carry out only routine
trial and error experinents to determ ne the
required size of the deposition surface area. Such
routi ne experinents are described in the article,
"Control of Grain Boundary Location by Selective
Nucl eati on over Anmorphous Substrates”, T. Yonehara
et al, Material Research Society Synposium Proc.,
Vol une 106, 1988, pages 21 to 26 (hereinafter

D10) .

(c) It is accepted that the text at page 10, line 9 to
page 12, line 16 and Figure 4 in the application
in suit are not in the priority docunent. The new
information in the application in suit is,
however, included only by way of explanation, and
was already a matter of common know edge before
the clained priority date. Figure 4 was reproduced
froma text book, "Crystal G owth" by Akiya Ckawa,
the first edition of which was published on
25 Cctober 1977 (hereinafter D11 ).

3020.D Y
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(d) From docunent D3 - Journal of Electrochem cal
Society: Solid-State Science and Technol ogy,
Vol une 127 (1980), no. 1, pages 194 to 202, it
follows that before the priority date of the
application in suit, observation of nucleation and
t he measurenment of nucl eation density was
commonpl ace in the art, and that the size of
nucl eus observabl e by transm ssion el ectron
m croscope (TEM and scanni ng el ectron m croscope
(SEM was not less than 15 nm As the critical
radii at which a nucleus is a "stable" nucl eus,
are disclosed to be 0.4 nmand 1.5 nmfor
di fferent deposition conditions in D3, it is
evident that in the docunent the observations and
measurenents were based upon "stable" nuclei and
not nuclei of less than critical radius. It is
therefore inferred fromthis that the nucl eation
densities shown in Figure 5 of the priority
docunent are those of "stable" nuclei.

(e) The conparison drawn in paragraph 11.2.2 of the
deci si on under appeal between docunent DO -
Appl i ed Physics Letters, vol. 54, No. 26, pages
2648 to 2650 and Figure 5 of the priority docunent
is not valid, since the effect of HOJ in the gas
conposition enployed in the former was to etch
nucl ei on the nucleation site leaving only single
surviving stable nucl eus, whereas in the priority
docunent the neasurenents were derived using a gas

conposition which did not include HO .
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(f) Docunent D9 was introduced by the exam ning
division for the first tine in the oral
proceedi ngs. The Representative was not in a
position to contact the applicants in Japan for
their technical comments during the adjournnent of
t he oral proceedings. This evidence to support new
reasoni ng could not have been foreseen. A refund
of the appeal fee is therefore requested.

V. In a comuni cation dated 18 Novenber 1997, the Board
informed the applicants of its provisional views that
t here was no procedural violation justifying the refund
of the appeal fee.

Reasons for the Decision

1. The appeal is adm ssible.

2. Amendments

The wording of claim1 form ng the basis of the
deci si on under appeal was considerably revised with
respect to claiml as filed. In the decision under
appeal no objections under Article 123(2) EPC were

rai sed agai nst these anendnents. The Board has

consi dered these anendnents and is satisfied that they
are all owabl e under the provision of Article 123(2)
EPC

Wth regard to the additional anmendnents in claim1l of
the main request now before the Board in relation to

3020.D Y
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claiml1 formng the basis of the decision under appeal
(which are underlined in point IIl above), it is stated
inclaiml as filed that the nucl eation surface has a
surface area which is "sufficiently small to the extent
such only a single nucleus can grow' [sic]. The claim
as filed further includes a step of "permtting a
single crystal to grow by applying crystal growh
treatnment on to said nucleus". Thus, the anmendnents
underl i ned above al so have a basis in the application
as filed.

Dependent claim 2 specifies that the deposition surface
areas are established by a filmof Si N, deposited by
reduced pressure chem cal deposition followed by plasm
etching. In the application as filed there is a basis
for the subject-matter of claim2 (see, e.g. page 6,
line 22 to page 7, line 7).

The description has been anended for consistency with
the clains and to acknow edge docunents D1 and D2.

The application as anended according to the main
request thus conplies with the requirenent of
Article 123(2) EPC

Priority

The main issue in the present appeal is whether or not
the application in suit including claim1l according to
the main request is entitled to the priority date of
26 January 1987 of the prior Japanese patent
application JP 14102/87, and consequently, whether
docunents D1 and D2, published respectively on

14 Cctober 1987 and 4 Novenber 1987, i.e between the

3020.D Y
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clainmed priority date of 26 January 1987 and the filing
date of 25 January 1988 of the application in suit, are
conprised in the state of the art according to

Article 54(2) EPC

Pursuant to Article 87(1) EPC, a European patent
application is entitled to a priority froma previous
application only if it is in respect of the sane
invention as was disclosed in the priority application.
Al so, according to the established case | aw of the
boards of appeal, the above requirement is net if al

t he essential elenents of the invention, i.e features
of the invention, are found in the priority docunent
either in the formof express disclosure, or are
unanbi guously inplied by the text of the priority
docunent (see, e.g. T 81/87 QJ EPO 1990, 250;

T 296/ 93). Also, according to the above decisions, the
priority docunent mnust disclose the invention form ng
the subject-matter of the later application in such a
way that a skilled person can carry it out.

In the present case, therefore, the question arises
whet her the priority docunent discloses all the
essential elenments of the invention as clained in
claim1l of the main request so that the invention could

be carried out by a skilled addressee.

Claiml of the main request relates to a nethod for
producing a plurality of silicon single crystal islets
in the surface of a recessed SiQ substrate. In this
met hod a deposition surface area having a property of
nucl eating silicon at a higher nucleation density than
that of the bottom surface of the recess is

3020. D
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established, the deposition surface area being |imted
in size which is suitable for formng thereon a single
nucl eus of silicon. Mreover, according to the

i nvention, subsequent to the formation of a single

nucl eus of silicon on the deposition surface area, a
single crystal, an islet, of silicon is grown from each
single nucleus to fill the recess. The portions of
silicon islets protruding above the SiOQ2 substrate are
t hen renoved by polishing.

According to the description at page 10, line 9 to

page 12, line 16 and Figure 4 of the application in
suit, of a general process for the deposition of a thin
film once a nucleus exceeds a critical sizer_, its
free energy G decreases from a maxi num val ue, and the
nucl eus becones a "stabl e nucl eus"” and grows further to
forman island. It is further stated at page 10,

line 23 to page 11, line 1 that "in the basic
description of the present invention herein bel ow,

"nucl eus” unl ess otherw se specifically noted indicates
the "stable nucleus"". Thus, it is evident that the
term "single nucleus" as used in claiml, refers to a
"stabl e single nucleus" which subsequently grows into a

single crystal.

The priority docunent is concerned with the sane
process as the application in suit, i.e a process for
producing a plurality of silicon single crystal islets
in the surface of a recessed Si O substrate (see e.g.
pages 6 to 8 and Figures 1(A) to 1(c)). Mreover, both
the priority docunent and the application in suit
contain essentially the sane description of the
process, the only difference being that the application
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in suit additionally contains the description at

page 10, line 9 to page 12, line 16 and Figure 4, which
descri bes a general process for the deposition of a
thin filmof a netal or sem conductor on an anor phous
substrate, with a view to explaining the process
according to the present invention, i.e. selective

nucl eation and epitaxial growh of a single crystal of
silicon on a SiQ substrate. In particular, the text and
Figure 4 show that the free energy of a single nucleus
is maximumat a critical radius r_and that at radii
exceeding r_, the free energy reduces, so that a "stable
single nucleus" is formed when the radius exceeds r_
Also, it follows that the further growh of a single
nucl eus having a radius |less than the critical radius

r. i.e. "initial nucleus", would not be favoured due to
the increase in the free energy associated with such a
gr ow h.

Docunent D11 cited by the applicant is an excerpt from
a standard text book on crystal growth first published
in Cctober 1977, and explains the growh of a nol ecul ar
| ayer on a flat substrate surface from vapour phase. It
is evident fromthe discussion of the gromh of a
partial round nol ecul ar | ayer, on pages 3 and 4 and
with respect to Figure 1 to 6, which is identical to
Figure 4 of the application in suit, that the extra
information in the application in suit concerning
"stabl e nucleus" and "initial nucleus" was a matter of
common know edge before the clained priority date. In
the light of this common general know edge, it is self-
evident to a skilled addressee of the priority docunent
that in the selective nucleation and epitaxial growth
process fromthe vapour phase, the deposition surface

3020. D U
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area is made sufficiently small so that a single
nucl eus, which is thernodynam cally stable, is forned
on the deposition surface area, since otherw se, a

single crystal cannot be grown fromthe single nucleus.

Thus, contrary to the finding in the decision under
appeal, in the Board's view, it is unanbi guously
derivable fromthe priority docunent that the nucleus
is thernodynamically stable in that it has a size

exceeding a critical radius, and is a single nucleus.

Figure 5 of the priority docunent and Figure 6 of the
application in suit (and their correspondi ng
descriptions) are identical, and show nucl eation
density of silicon on silicon nitride and silicon

di oxi de as a function of time. According to section ||
paragraph 2.2 of the decision under appeal, the
priority document does not disclose even inplicitly

whi ch kind of nuclei, i.e. "initial" or "stable", are
taken for the measurenent of silicon nucleation density
in Figure 5 so that the skilled person would determ ne
the size of the deposition surface area in relation to

any type of nuclei.

In connection with the above, prior art docunent D3
cited by the applicants is relevant. This docunent
concerns nucleation of silicon by chem cal vapour
deposition on Si QO and Si N, substrates and describes on
page 195 experinmental results, in particular, nucleus
density as observed using transm ssion el ectron

m croscopy (TEM or scanning el ectron m croscopy (SEM
as a function of tinme. It is evident fromthe

di sclosure in the right-hand colum, lines 9 to 10 that

3020. D
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in the case of TEM m nimum size of the nucl eus which
can be detected is 15 nm Al so, fromthe disclosure on
page 197, right-hand colum and formula [2], it follows
that the radius of the critical cluster (r_  of the

nucl eus) is of the order of 1.5 nm and does not vary
appreciably with the tenperature or pressure. It is

t hus evident that, in docunent D3, the nucleus density
observations and neasurenents are in respect of "stable
nuclei”. In view of the above, the Board finds the
submi ssion of the applicant (see point IV (d) above)

pl ausi bl e that the nucl eus density shown in Figure 5 of
the priority docunent was necessarily in respect of
"stabl e" nuclei having radii exceeding r_, since the
smal l er nuclei could not have been resol ved by the

known t echni ques.

For the foregoing reasons, all the essential elenents
of the invention as clained in the application in suit,
and in particular the features requiring that (i) the
deposition surface area has to be sufficiently small so
that a single stable nucleus of silicon can grow and
(ii1) the deposition surface area has a property of

nucl eating silicon at a higher density of stable nuclei
than that of the bottom surface of the recess, are
unanbi guously derivable fromthe priority docunent.

Moreover, in the Board's view, the priority docunent
contains sufficient information for a skilled addressee
to performthe invention. In particular, follow ng the
teaching of the priority docunent in connection with

t he enbodi nents of Figures 1A to 1C, 4A to 4B, 6A to 6D
and 7A to 7B, the skilled addressee has to reduce the

size of the deposition surface area of Si N, which is

3020.D Y A
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di scl osed to be "several microns or |less " on page 14,
lines 7 to 9, and observe whether or not a single
crystal of silicon is selectively formed on the
deposition surface area. Such routine experinents would
lead himto an appropriate size of the deposition
surface area under given conditions of deposition for
the selective growh of a single stable nucleus and the
subsequent growth of a single crystal in a recess.

For the foregoing reasons, in the Board' s judgenent,
the application in suit is in respect of the sane
invention as that disclosed in the priority docunent,
and is therefore entitled to the clainmed priority date
of 26 January 1987.

Inventive step

Pursuant to Article 89 EPC, therefore, the application
in suit has the filing date of 26 January 1987, so that
docunents D1 and D2 published after the above filing
date are not conprised in the state of the art
according to Article 54(2) EPC and cannot be taken into

account in the consideration of inventive step.

Docunment D8 cited in the decision as a subsidiary
docunent concerns sel ective polishing of silicon
protrudi ng above a substrate surface and nerely
descri bes a process having the features as set out in

the | ast paragraph of claiml1.

There is no other prior art docunent on file which
descri bes a nethod of selectively growi ng single

crystals of silicon in recesses of a SiQ substrate, as

3020.D Y A
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set out in the first four paragraphs of claiml.

In view of the above, the subject-matter of claiml
i nvol ves an inventive step within the nmeaning of
Article 56 EPC

Procedural violation

For the reasons which follow, in the Board' s judgenent,
t he contested decision was in conpliance with the

requi renent of Article 113(1), so that there was no
procedural violation justifying the refund of the

appeal fee.

(1) Frompoint 2.1 and the first and second
subpar agraphs on page 5 of point 2.2 of the
contested decision, it is apparent that in
reaching the conclusion that the clainmed priority
could not be allowed, the exam ning division only
relied on the contents of the priority docunent
and the application in suit. In the decision,
docunent D9 was relied upon as an additional
evi dence to support the contention that the
primary docunment did not unanbi guously discl ose
that the term "nucleus" is used for a "stable
nucl eus" (see, the statenent, "Furthermore,
studies of silicon ..... " on page 6, line 2 ff of
the decision). In the Board' s view, the contested
deci sion was thus based on evidence on which the
appl i cant had had an opportunity to present its
comments (T 990/91, point 3 of the "Reasons for

t he Deci sion").
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(ii) Furthernore, it is apparent fromthe subm ssions
regardi ng the procedural violation in the
statenment of the grounds of the appeal that the
above docunent was in fact discussed during the
oral proceedings, so that the representative was
given an opportunity to present his comments on
the rel evance of this docunent. In the event that
the representati ve considered that he needed to
consult the applicant and that there was not
enough time for such a consultation, he could have
requested that the proceedi ngs be continued in
witing. However, it would appear that no such
request was made by the representative, so that
t he exam ni ng division had no reason to assune
that the representative was not in a position to
comment on the relevance of the cited docunent
(see T 248/92, point 2 of the "Reasons for the

Deci si on").

3020. D U
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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 departnment of the first
instance with the order to grant a patent on the basis
of the follow ng docunents according to the main

request :
d ai ns: 1 and 2 filed on 15 February 1995
with the letter dated 15 February
1995;
Descri pti on: pages 1 to 22 filed on
15 February 1995 with the letter
dated 15 February 1995;
Dr awi ngs: sheets 1/9 to 9/9 as originally
filed.
3. The request for the refund of the appeal fee is
ref used.
The Regi strar: The Chai r man:
M Beer G Davies

3020. D



