BESCHWERDEKAMVERN
DES EUROPAI SCHEN

PATENTAMTS OFFI CE

rnal distribution code:
] Publication in QJ

] To Chairmen and Menbers
X] To Chairnen

] No distribution

BOARDS OF APPEAL OF CHAMBRES DE RECOURS
THE EUROPEAN PATENT

DE L' OFFI CE EUROPEEN
DES BREVETS

DECI SI ON
of 15 Cctober 2004

Case Nunber:

Appl i cati on Nunber:
Publ i cati on Nunber:

| PC:

Language of the proceedi ngs:

Title of invention:

T 1098/02 - 3.4.3
94303951. 1
0628992

HO1L 21/ 306

EN

Met hod of maki ng sem conductor wafers

Appl i cant:

SHI N- ETSU HANDOTAI COVPANY LI M TED

Opponent :
Headwor d:
Waf er polishing/ SH N ETSU

Rel evant | egal provisions:
EPC Art. 56

Keywor d:

"Inventive step - auxiliary request (yes)"
"Clainmed upper limt - not an arbitrary limt"

Deci si ons cited:

Cat chword

EPA Form 3030 06. 03



9

Européisches European Office européen
Patentamt Patent Office des brevets

Beschwerdekammern Boards of Appeal Chambres de recours

Case Nunber: T 1098/02 - 3.4.3

DECI SI ON

of the Technical Board of Appeal 3.4.3

Appel | ant :

Repr esent ati ve:

Deci si on under appeal :

Conposition of the Board:

Chai r man: R K. Shukl a

of 15 Cctober 2004

SHI N- ETSU HANDOTAI COVPANY LI M TED
4-2, Marunouchi 1-Chone

Chi yoda- ku

Tokyo (JIP)

Pacitti, Paolo

Mur gi t royd and Conpany
165- 169 Scotl and Street
d asgow G5 8PL (GB)

Deci si on of the Examining Division of the
Eur opean Patent O fice posted 8 March 2002
ref usi ng European application No. 94303951.1
pursuant to Article 97(1) EPC

Menmber s: G L. Eliasson

M B. Ginzel



-1 - T 1098/ 02

Summary of Facts and Subm ssi ons

2776.D

Eur opean patent No. 94 303 951.1 was refused in a

deci sion of the exam ning division dated 8 March 2002
on the ground that the subject matter of claim1l filed
with the letter dated 30 Novenber 1998 did not involve
an inventive step having regard to the prior art
docunent s

Dl1: Patent Abstracts of Japan vol. 14, no. 524 [E-
1003], 16 Novenber 1990 & JP-A-02 222144 (Dila);
and

D2: Patent Abstracts of Japan vol. 11, no. 7 [E-469],
9 January 1987 & JP-A-61 182 233.

The appel | ant (applicant) | odged an appeal on 25 Apri
2002 paying the appeal fee the same day. A statenent of
t he grounds of appeal was filed on 1 July 2002 together
with an English translation of docunent Dla.

In a comuni cati on acconpanyi ng sunmons to oral
proceedi ngs the Board expressed the provisional opinion
that the subject matter of claims 1 to 5 did not

i nvol ve an inventive step having regard to the prior
art as acknow edged in the application which is
reflected in Section 1.4, "Silicon Shaping" in the

t ext - book:

D5: S.M Sze, "VLSI Technol ogy, Second Edition"
(MG awHi I'l, New York, 1988), pages 34 to 44).
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In response to the above communi cation, the appell ant
filed amended clains 1 to 5 on 4 Septenber 2004 with
the letter dated 2 Septenber 2004.

At the oral proceedings held on 15 Cctober 2004, the
appel l ant requested that the decision under appeal be
set aside and a patent be granted on the basis of the
fol |l owi ng docunents:

Mai n Request :
Claims 1 to 5 filed on 4 Septenber 2004 with the letter
dated 1 Septenber 2004

Description and Drawings as filed

Auxi | i ary Request

C ai ns:

Nos. 1 to 4 of the auxiliary request filed during the
oral proceedings

Descri pti on:
pages 1 to 7, 7a, 8 to 15 of the auxiliary request
filed during the oral proceedings

Dr awi ngs:
Figures 1 to 7 as filed.

Claim 1 according to the main request reads as foll ows:

"1. A nethod of meking sem conductor wafers
conprising, in sequence, the steps of:
(a) slicing a nonocrystalline ingot pulled in a
nmonocrystalline ingot puller to obtain disk-
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shaped wafers each having a front surface
and a back surface;

(b) chanfering the wafer periphery thereby
preventing cracks in and chipping off of the
sliced wafer;

(c) | appi ng the chanfered wafer to flatten said
front and back surfaces;

(d) etching the | apped wafer using an al kal i ne
etching solution thereby to renove work
damage retained follow ng | apping of the
waf er ;

(e) mrror-polishing the etched wafer across
said front surface; and

(f) cl eaning the polished wafer thereby to
renove any residual polishing slurry and any
ot her foreign substances on the wafer;

characterised in that:

subsequent to step (d) and prior to step (e),
sai d back surface is partially polished
thereby to partly renove surface
irregularities fornmed on said back surface
during said al kaline etching step (d)."

Claim1 according to the auxiliary request differs from
claiml of the main request in that the characterising
part reads as follows (amendnents with respect to
claiml of the main request have been enphasi sed):

"subsequent to step (d) and prior to step (e), said
back surface is partially polished thereby to partly
renove surface irregularities formed on said back
surface during said alkaline etching step (d);

and in that
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the stock renpval on said back surface effected by

said partial polishing is restricted under 3.0 mmin
depth."

The appel | ant presented essentially the foll ow ng

argunments in support of his requests:

(a)

(b)

(c)

Docunment D1 which was considered the closest prior
art in the decision under appeal is concerned with
i mprovi ng simultaneous doubl e-si de polishing,

wher eas docunent D5 and the present invention are
both concerned w th single-side polishing.

Theref ore, docunent D1 should not be considered as
the closest prior art when assessing inventive

st ep.

The net hod of docunment D5 has the di sadvant age
that particles may chip off the back surface of
the wafer due to the |arge surface roughness of
t he back surface.

The present invention solves the above probl em by
introducing a step of partially polishing the back
surface before the front surface is mrror
pol i shed.

Si nce docunent Dl addresses essentially the sane
probl em as that of the present application and
solves this problemusing a sinultaneous doubl e-
si ded polishing technique, the skilled person
faced with the above technical problem would

al t oget her abandon the singl e-side polishing

t echni que known from docunment D5 and repl ace it
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wi th the doubl e-sided polishing nmethod as taught
i n docunent DL.

(d) Regarding the auxiliary request, docunent D5
teaches a stock renoval of 25 mmfor the front
surface which is nmuch hi gher than the clained
upper limt of 3.0 mnmm and therefore, the skilled
person woul d not consider such small stock renoval
to be appropriate.

Reasons for the Deci sion

2776.D

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

Amendnents and Clarity

Claim 1 according to the main request is the
conbination of clains 1 and 5 as filed and has been
further anmended for clarity. Clainms 2 to 5 according to
the main request correspond to clains 2 to 4 and 6 as
filed, respectively.

Wth respect to the main request, claim1 according to
the auxiliary request further contains the feature of
claim5 as filed. Clains 2 to 4 according to the
auxiliary request correspond to clains 2 to 4 as filed.

The Board is therefore satisfied that the clains
according to both the main request and the auxiliary
request neet the requirenments of Articles 84 and 123(2)
EPC.
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| nventive step - Miin Request

Docunent D1/ Dla was considered the closest prior art in
t he deci sion under appeal. It discloses a nmethod of
produci ng a wafer, where after the wafers have been
sliced, |apped, and etched in an al kali ne etching
solution, the front and back surfaces are polished
simul taneously in a nodified doubl e-side polishing

t echni que where the back surface is polished to a

| esser degree than the mrror-polished front surface,
so that the surfaces can be distinguished easily (cf.
abstract). Thus, in addition to the step of partially
pol i shing the back surface, docunent D1 discloses the
steps (a), (c), (d) and (e) of the clainmed nethod.

Docunent D5 di scl oses a nethod of maki ng sem conduct or
waf ers conprising the follow ng steps:

(a) slicing the nonocrystalline ingot to wafers (cf.
page 35, penultinmate paragraph);

(b) chanfering the edges (i.e. bevelling or contouring
the edges) of the wafers (cf. page 38, first
par agr aph; Figure 25);

(c) lapping the front and back surfaces of the wafers
(cf. page 37, |ast paragraph; Figure 24);

(d) wet etching the | apped wafer to renove damage (cf.
pages 38 to 40);

(e) mrror-polishing the upper surface (cf. Figure 27);
and
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(f) cleaning the polished wafer (cf. page 43, two | ast

sent ences).

As to the type of etchant to be used in connection with
the etching step (d), it is nmentioned in docunent D5
that only al kaline etchants are suitable for wafers
having a dianeter |arger than 75 mm (cf. chapter 1.4.2),
alimt which was significantly exceeded by wafers
typically used at the priority dated of the application
in suit (June 1993) (cf. D5, Figure 29).

The nethod according to claiml thus differs fromthe
nmet hod of docunent D5 in that

(e0) the back surface is partially polished subsequent
to step (d) and prior to step (e) to partly renove
surface irregularities formed on the back surface
during the al kaline etching step (d).

As the appell ant argued, docunent D1 is solely
concerned with inproving doubl e-sided polishing, a
techni que where the front and back surfaces are
pol i shed sinmul taneously, whereas the nmethod accordi ng
to the application in suit relates to single-side
pol i shing where only one surface at a tinme is polished
(cf. itemVIll(a) above). Therefore, the Board agrees
with the appellant that although docunent D1 has many
features in comon with the nethod according to claiml,
it should not be considered closest prior art, since
there woul d be no | ogical reason for treating docunent
Dl as the starting point when assessing inventive step
in the present case. Instead docunent D5, which
corresponds to the prior art as described in the
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application in suit (cf. application as published,
colum 1, line 10 to colum 2, line 2), should be
considered the closest prior art.

As described in the application in suit, the nmethod
such as disclosed in docunent D5 has the problemthat
particles mght chip off the back surface due to the
relatively | arge surface roughness of the back surface
(cf. colum 2, lines 3 to 8 and colum 2, line 54 to
colum 3, line 9). The |arge surface roughness is
caused by the al kaline etchant which has to be used in
wet etching step (d) in order to preserve flatness of
t he waf er surfaces.

Al t hough docunent D5 does not disclose the above

probl em the appellant conceded at the oral proceedings
that the problens caused by the increased surface
roughness of the back surface were known in the art.

The appel |l ant argued that a skilled person faced with

t he above technical problemwould abandon the single-

si de polishing techni que known from docunent D5
altogether and replace it with a doubl e-sided polishing
techni que, such as that known from docunent D1, since
doubl e-si ded polishing was known in the art as a
solution to the probl ens caused by |arge surface-
roughness of the back surface (cf. itemVIII(c) above).

The Board finds however that the skilled person faced
with the above problemw th wafers produced according
to the conventional nethod would inmedi ately realize
that this problemof chipping off of the particles can
be sol ved by polishing the back surface at sone
convenient stage in the wafer processing. It would al so
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be clear to the skilled person that the back surface
does not have to be perfectly mrror polished, since it
was well-known in the art that wafers which underwent
an acid etch treatnment did not have to be polished at
all on the back side. As nentioned above, the acid etch
was however known to be unsuitable for |large wafers for
t he reason of poor surface flatness (cf. D5, chapter
1.4.2).

Furthernore, the skilled person would also realize that
it would only nmake sense to polish the back surface
before the front surface is mrror-polished, since
otherwise the mirror-polished front surface, which
woul d be required to be held in contact with a wafer
hol der, woul d be damaged during the polishing of the
back surface.

Therefore, although the skilled person would be aware
of doubl e-sided polishing techniques of the type known
from docunent D1 where both surfaces are polished

si mul t aneously, he woul d consider the sequenti al
pol i shing of the back and front surfaces to be a
suitable alternative for solving the technical problem
of elimnating particles fromchipping off the back
surface, in particular since this alternative has the
advant age that the existing equipnment for single-sided
pol i shing can be used. The solution suggested in
docunent D1, on the other hand, requires a conpletely
different apparatus fromthat disclosed in docunent D5
for polishing the wafers.

For the above reasons, the subject matter of claim1l
according to the main request does not involve an
inventive step within the nmeaning of Article 56 EPC.
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| nventive step - Auxiliary Request

Wth respect to the main request, claim1 according to
the first auxiliary request further specifies that in
the step of partially polishing the back surface, the
stock renoval on the back surface effected by the

partial polishing is restricted under 3.0 mmin depth.

As nentioned above in connection with the main request,

t he met hod described in docunent D5 does not include a
step of polishing the back surface of a wafer. In the
step of mrror-polishing the upper surface of a wafer,

it is disclosed in docunent D5 that the typical stock
removal on the front surface is about 25 nm of depth (cf.
page 43, first paragraph).

According to the application in suit, the restriction

of the stock renoval to under 3.0 mmin depth represents
the m ni mal anmount that suppresses the generation of
particles, and therefore mnimzes the tinme taken by
the step of polishing the back surface (cf. columm 5,
lines 40 to 48).

Furthernore, in order to be able distinguish the front
and back surfaces, it is established in the application
in suit that the gl ossiness of the back surface has to
be at the nost 98% Figure 3 of the application in suit
shows the gl ossiness of the back surface as a function
of stock renoval. It follows fromFigure 3 that in
order tolimt the glossiness to under 98% the stock
removal should be restricted to be at nost 3.0 nmm (cf.
colum 5, columms 49 to 55).
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Therefore, the restriction of 3.0 mmin depth on the
stock renoval on the back surface in the clainmed nethod
is not an arbitrary limt, but it represents the extent
to which the back surface needs to be polished for
suppressing the generation of particles, and at the
sane time, for allowing the front and back surfaces to
be di stingui shable from each ot her.

Therefore, in addition to avoiding particles from

chi pping off the back surface of the wafer, the nethod
of claim1l according to the auxiliary request further
solves the problemof allow ng the front and back
surfaces of the wafer to be readily distinguishable.

It follows fromthe discussion above in respect of the
mai n request that the Board is of the opinion that the
skilled person faced with the problem of particles

chi ppi ng of the back surface of wafers produced
according to the nethod of docunment D5 woul d consi der
pol i shing the back surface before the front surface is
pol i shed. As convincingly argued by the appellant,
however, the skilled person when deciding to what
degree the back surface should be polished woul d use

t he typical stock renoval value of 25 mm for polishing
the front surface as a starting point for routine
experinments (cf. itemVIlI(d) above). Since the clained
upper limt of 3.0 nmfor the stock renpval on the back
surface is nuch smaller than what is typically renoved
fromthe front surface, the Board agrees with the

appel lant that the skilled person would not arrive at
the clained imt by routine experinents.
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Therefore, in the Board's judgenent, the subject matter
of claim1l according to the auxiliary request involves
an inventive step within the neaning of Article 56 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 first instance with the
order to grant a patent with the follow ng docunents:

C ai ns:

Nos. 1 to 4 of the auxiliary request filed during the
oral proceedings

Descri pti on:

pages 1 to 7, 7a, 8 to 15 of the auxiliary request
filed during the oral proceedings

Dr awi ngs:

Figures 1 to 7 as filed.

The Regi strar: The Chai r man:

P. Crenopna R K. Shukl a

2776.D



