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Summary of Facts and Submn ssions

3065.D

Eur opean patent application No. 91 111 028.6
(Publication No. O 466 014) was refused by a deci sion
of the exam ning division dated 26 March 1997 on the
ground that the application as anended contai ned

subj ect-matter extendi ng beyond the content of the
application as filed (Article 123(2) EPC).

Caiml of the main request formng the basis for the
deci sion of the exam ning division reads as foll ows:

"1l. A nethod of manufacturing a sem conductor device,
conpri si ng

a step of formng a gettering site (3) on a
backsi de of a sem conductor wafer (1):

a step of subjecting said sem conductor wafer to a
heat treatnment to trap contami nant inpurities in the
gettering site (3);

a step of renoving a contam nated | ayer of the
gettering site in which the contam nant inpurities are
trapped; and

a step of performng a filmformation, a heat
treatnent, a lithography, or an ion-inplantation to

forma PN junction of the sem conductor device,

all of said steps constituting one cycle, and said
one cycle being repeated.”

(Enphasi s added by the Board to indicate anendnents in
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claiml1l inrelationto claiml of the application as
filed).

In the decision, the exam ning division found that, in
the application as filed, there was a basis for a step
of performng an ion inplantation to forma PN junction
of the sem conductor device, but that there was no

di scl osure of any step of performng a filmformation,
a heat treatnment or a lithography specifically to form
a PN junction of the sem conductor device. Moreover,
according to the decision, ion inplantation is

di scl osed originally, but not together with all the

ot her features of the claim Therefore, claiml

contai ned additional subject-matter, contrary to the
requi renment of Article 123(2) EPC

Mor eover, the decision of the exam ning division
cont ai ned objections of |ack of inventive step having
regard to docunents

D1: Dat abase WPl , week 7720, AN 77-35380Y &
JP- A-52 044 163,

D2: US- A-4 144 099 and

D3: DD A-258 681.

The applicant | odged an appeal against the decision of
t he exam ning division on 28 May 1997, paying the
appeal fee on 26 May 1997. A statenent setting out the
grounds of the appeal was filed on 28 July 1997.

During the oral proceedings held on 7 Novenber 2001 the
appel l ant (applicant) filed a new set of 15 clains and
requested that the decision under appeal be set aside
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and that a patent be granted on the basis of these new
cl ai ns.

Claim1 of the appellant's request is the only
I ndependent claimand reads as foll ows:

"1l. A nethod of manufacturing a sem conductor device,
conpri si ng:

a step of formng a gettering site (3) only on a
backsi de of a sem conductor wafer (1);

a step of subjecting said sem conductor wafer to a
heat treatnent to trap contamnant inpurities in the
gettering site (3); and

a step of renoving the gettering site together
with a contam nated | ayer of the gettering site in
whi ch the contam nant inpurities are trapped;

all of said steps constituting one cycle, and said
one cycle being repeated at |east tw ce;

wherein in any repeated cycle or cycles,
respectively, the gettering sites are fornmed on the

entire backsi de of the wafer; and

wherei n between the process of renoving the
contam nated | ayer obtained by trapping inpurities in
the gettering site on the backside of the wafer in a
precedi ng cycle and the process of formng a new
gettering site on the backside of the wafer in the next
followi ng cycle a step of a normal sem conduct or

manuf acturing process is inserted, said norm
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sem conduct or manufacturing process conprising a step
of performng a heat treatnent to forma region or

| ayer (5; 8; 11) of the sem conductor device."

(Enphasi s added by the Board to those amendnents which
di stinguish in substance this claimfromclaim1l of the
application as filed).

The appel |l ant submitted the follow ng argunments in
support of his request:

Caim1l is based on a version which had been consi dered
by the exam ning division as containing no additiona
subject-matter. Claim1 further specifies that, as
derivable fromthe whol e content of the application as
filed, in each cycle of the nethod, it is only on the
backsi de of the sem conductor wafer (1) that the
gettering site (3) is forned and that, in any repeated
cycle or cycles, respectively, the gettering sites are
formed on the entire backside of the wafer. Therefore,
claim 1l does not infringe against Article 123(2) EPC

Di ffusion of trapped inpurities during a processing
step is a serious problemin view of device

m niaturization. In the method of claim1l1, in order to
renove the contam nant inpurities fromthe surface of
the wafer in which the elenents of the mniaturized
integrated circuit are to be manufactured, the
gettering process is done on the opposite side, ie, the
backsi de of the wafer. Myreover, the gettering process
Is repeated so as to avoid high tenperature and | ong
duration of the gettering process, a |long gettering
process resulting in the contam nant inpurities
reaching the front side of the wafer. It is also to be
noted that inserting heating steps of norma
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sem conduct or devi ces manufacturing processes between
gettering cycles increases the yield of the gettering
process.

This is not suggested in the prior art:

Docunent D1 is not relevant since the front surface and
t he back surface of the wafer are submtted to
gettering and renoval of gettering sites. Moreover,
docunent Dl does not disclose any heating step of

nor mal sem conductor devi ces manufacturing process

i nserted between successive gettering cycles.

The refresh gettering process of docunent D3 is not

rel evant since it concerns a process wherein gettering
sites are not fornmed on the entire back side of the
waf er and, noreover, wherein there is no step of
renoving a gettering site together with the

contam nated | ayer

In docunent D2, only a layer of the gettering site with
the contam nated | ayer is renoved and successi ve cycles
of the gettering operation are not discl osed.

Therefore, the subject-matter of claiml1 is not

suggested by the state of the art and thus invol ves an
I nventive step

Reasons for the Decision

1. The appeal is adm ssible.

2. Adm ssibility of the anmendnents

3065.D Y A
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Claim1l is based on claim1 of the application as filed
and the follow ng additional features:

The new feature that, in each cycle of the nethod, it
Is only on the backside of the sem conductor wafer (1)
that the gettering site (3) is forned is derivable from
the whol e content of the application as filed, and is
shown in particular in Figures 1A to 1l illustrating
the only conpl ete enbodi nent disclosed therein. The
sane is true of the anmendnents which require that, in
any repeated cycle or cycles, respectively, the
gettering sites are forned on the entire backsi de of
the wafer, and that, in each cycle of the nethod, the
gettering site is renoved together with a contam nat ed
| ayer of the gettering site in which the contam nant
inmpurities are trapped (see for instance dependent
claim12; page 4, lines 28 to 34; page 8,

lines 3 to 4).

The followng is to be noted concerning the | ast
feature of claim1l:

In the application as filed (see page 11, lines 25

to 30), it is stated that, in the above enbodi nent, a
nor mal sem conduct or devi ce manufacture process is

i nserted between the process of renoving the

contam nated | ayer obtained by trapping inpurities in
the danaged layer, ie in the gettering site on the
backsi de of the wafer and that of form ng a new danmaged
| ayer on the backside of the wafer. Indeed, in the
enbodi nent illustrated by Figures 1A to 1ll, between the
process of renoving the contam nated | ayer obtained by
trapping inpurities in the gettering site (3; 31) on

t he backside of the wafer in a preceding cycle and the
process of formng a new gettering site (31; 32) on the
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backsi de of the wafer in the next follow ng cycle a
step of a normal sem conductor manufacturing process is
i nserted, said normal sem conductor manufacturing
process conprising a step of perform ng a heat
treatnment to forma region, ie doped source and drain
regions (10; 13), or a layer, ie for instance the

|l ayers (6, 7) for forming the field oxide film(8) by

| ocal oxidation or the interlayer insulation film(11),
of the sem conductor devi ce.

It is derivable fromthe whole content of the
application as filed that this particular teaching is
not restricted to the particular enbodinent illustrated
by Figures 1A to 1l

The Board is satisfied that the anendnents to claim1l
therefore conply with the requirenent of Article 123(2)
EPC

Carity

It is to be noted that the description is still to be
adapted to the new cl ai ns.

In the opinion of the Board, claim1l clearly defines
the subject-matter to be protected.

Also, it is to be noted that, according to dependent
claim 14, a new gettering site is forned at the sane
time when the gettering site together with the

contam nated | ayer is renoved by mechanical grinding.
This feature, which was contained in a sonewhat
different wording in the other independent claimof the
mai n request before the exam ning division, had been
objected in the decision under appeal as not being
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supported by the description.

The Board is however of the opinion that, since the
description of the application as filed (see page 4,
lines 21 to 23) states that "The contam nated | ayer is
renoved by nmechanical grinding and, at the sane tine, a
new gettering site is forned by the nechanica
grinding.", there is sufficient support for said
feature and it is not necessary to enter into

consi derati ons about the way said technical operation
Is carried out.

Therefore, the Board is satisfied that the clains are
clear in the sense of Article 84 EPC

Novel ty

A nmet hod of manufacturing a sem conductor device is
known from docunent D1 (see the abstract and the
drawi ngs of the correspondi ng Japanese patent
application), conprising:

a step of formng a gettering site (13a, 13b) on a
sem conductor wafer (10), this being done by phosphorus
di f fusi on;

a step of subjecting said sem conductor wafer to a heat
treatnment to trap contamnant inpurities in the
gettering site, this being done by the heat treatnent
acconpanyi ng the diffusion process; and

a step of renoving the gettering site together with a
contam nated | ayer of the gettering site in which the
contam nant inpurities are trapped;
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all of said steps constituting one cycle, and said one
cycle being repeated several tines, until the lifetine
Is increased to the desired val ue;

wherein in any repeated cycle or cycles, respectively,
the gettering sites are fornmed inter alia on the entire
backsi des of the wafer.

However, contrary to the nethod of claiml1, in the
known net hod,

(i) the gettering site is not fornmed only on the
backsi de of the sem conductor wafer, but on both
mai n surfaces of the wafer;

(ii) no step of a normal sem conductor manufacturing
process is inserted, said normal sem conductor
manuf acturing process conprising a step of
performng a heat treatnent to forma region or
| ayer of the sem conductor device, is effected
bet ween the process of renoving the contam nated
| ayer obtained by trapping inpurities in the
gettering site inter alia on the backside of the
wafer in a preceding cycle and the process of
formng a new gettering site inter alia on the
backsi de of the wafer in the next follow ng cycle.

A nmet hod of manufacturing a sem conductor device is
al so known from docunent D3 (see the whol e docunent

and, in particular, the exanple), conprising:

a step of formng a gettering site only on a backside
of a sem conductor wafer;

a step of subjecting said sem conductor wafer to a heat
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treatnment to trap contam nant inpurities in the
gettering site; and

all of said steps constituting one cycle, and said one
cycl e being repeated several tines.

However, contrary to the nethod of claim 1, none of the
cycl es of the known nethod conprises a step of renoving
the gettering site together with a contam nated | ayer
of the gettering site in which the contan nant
inpurities are trapped.

In this respect, it is to be noted that, indeed, only
the renoval of covering |ayers ("Deckschichten"), such
as oxide or nitride layers, is derivable from

docunent D3.

Mor eover, contrary to the nethod of claim1l1, the
gettering sites forned in the repeated cycle or cycles
are not formed on the entire backside of the wafer.

I ndeed, it is derivable fromthe technical teaching of
the docunent that the disclosed gettering effect relies
on stress caused by the rands of |ayers such as silicon
nitride |layers covering strip-shaped regions of the
back side of the wafer, the "gettering refreshnent”
bei ng necessary and bei ng obtained by repetition of the
gettering cycle, whereby initially coated regions are
not submtted to such "refreshnent”.

It is also to be noted that, contrary to the nethod of
claim1, no step of a normal sem conductor

manuf acturi ng process conprising a step of performng a
heat treatnent to forma region or layer (5; 8; 11) of
the sem conductor device, is inserted between the
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process of renoving the contam nated | ayer obtained by
trapping inpurities in the gettering site on the
backsi de of the wafer in a preceding cycle and the
process of formng a new gettering site on the backside
of the wafer in the next follow ng cycle.

It is to be noted in this respect that, although it is
specified in the docunent (see page 1, the paragraph

" Anwendungsgebi et der Erfindung”; see also claim®6)
that the nethod disclosed therein is effected during
the process of manufacturing the sem conductor device,
the only indication about such process of manufacturing
is that it is done during the step of heating during
gettering cycles of the nethod.

A nmet hod of manufacturing a sem conductor device is
known from docunent D2 (see in particular colum 1,
lines 39 to 63), conprising:

a step of formng a gettering site only on a backsi de
of a sem conductor wafer (1);

a step of subjecting the sem conductor wafer to a heat
treatnment to trap contamnant inpurities in the
gettering site; and

a step of renoving a contam nated | ayer of the
gettering site in which the contam nant inpurities are
trapped,

wherein the gettering sites is fornmed on the entire
backsi de of the wafer.

However, contrary to the nethod of claiml, the
gettering site of the known process for preparing a
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gettered wafer, which is done by damagi ng t he back
side, is not renoved. Indeed, it is stated that a | ayer
of crystall ographi c danage adjacent to the face is
retai ned. Moreover, there is no repetition of the steps
of the gettering nethod. Accordingly, there is no step
of a normal sem conductor manufacturing process
conprising a step of performng a heat treatnent to
forma region or |ayer of the sem conductor device

i nserted between successive cycles of preparing a
gettered wafer.

Therefore, since noreover the further prior art
docunents are | ess relevant, the subject-matter of
claim1l does not formpart of the state of the art and
Is thus newin the sense of Article 54 EPC

I nventive step

An obj ect of the present invention is to provide a

met hod of manufacturing a sem conductor device using a
new gettering techni que which does not suffer fromthe
drawback of the conventional gettering technique
wherein the contam nants trapped in the gettering site
are rel eased therefrom by the subsequent heat treatnent
so that the gettering effect is reduced to half or |ost
by heat treatnent (see, in the application as filed,
page 3, lines 17 to 21; page 4, line 28 to page 5,

line 7; see also page 12, lines 22 to 29). As stated in
t hese passages and as al so convincingly argued by the
appel l ant, contam nant inpurities can be effectively
renoved wi thout requiring a high tenperature or a |ong
gettering tine, this being particularly convenient in
the case of a high degree of integration of

sem conduct or devi ces whereby m niaturization of

sem conductor elenents is required. As further credibly
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argued by the appellant, for highly mniaturized
integrated circuit, in order to avoid remini ng damage
resulting fromthe gettering steps, it is inportant to
avoid formng gettering sites in the surface of the
waf er on which the sem conductor el enents of the
integrated circuit are to be forned.

Moreover, as stated in the application as filed (see
page 4, line 28 to page 5, line 7; page 9, lines 11
to 21; page 10, lines 25 to 30; page 14, lines 20

to 27; see also page 7, lines 24 to 36 and Figures 1B
to 1D), the gettering operations, in particular those
conprising a high tenperature heating step, can be used
before and during the process of manufacturing

el enents; it is also nentioned that the gettering
operation can be efficiently performed using a heat
treatnment in the process of treating the wafer rather
than using a heat treatnent exclusively for the
gettering operation and that, since the heat treatnent
used in a manufacturing process can be applied to the
gettering operation, yield and reliability of

sem conduct or devi ces can be increased.

Therefore, it is derivable fromthe application as
filed that an object of the present invention consists
in providing an efficient nmethod of manufacturing a

m ni aturi zed sem conduct or device using a gettering

t echni que.

In the opinion of the Board, docunent D3 (see also in
particul ar page 2, the seven last |lines) represents the
cl osest prior art docunment since it also concerns a
gettering technique applied only on the back surface of
a wafer, ie on the surface opposite to that wherein the
m croel ectronic elenents are to be forned.
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As di scussed in point 4.2 above, in the nethod
according to docunent D3, after the inpurities are
trapped at the gettering site, the latter is not
renoved along with the trapped inpurities. Also, in a
subsequent gettering step, the entire back surface of
the wafer is not provided with the gettering site, but
regions different fromthe previous regions are
provided with the gettering sites. Thus, there is no
repetition of the gettering step as in the present

I nventi on.

As al so set forth here above, docunment D1 does not
concern a nethod wherein gettering is effected only on
the back side of the wafer. Mreover, there is no
indication in the abstract of docunent D1 about any

nor mal manuf acturing step conprising a heat treatnent
bet ween cycles of gettering of the wafer. Therefore,
starting fromdocunent D3, docunent Dl does not provide
to the person skilled in the art a teaching conveni ent
for increasing the efficiency of the gettering process,
in particular for mniaturized sem conductor devi ces.

Docunment D2 is insofar not relevant for solving the
object of the invention as it proposes to retain a part
of the obtained gettering site |layer, this being thus
an i npedi nent agai nst any repetition of gettering
cycl es and, accordingly, against inserting other high
tenperature treatnents conprised in nornal

sem conduct or manufacturing process steps.

Therefore, starting from docunment D3, docunments Dl or
D2 does not |lead to the nethod of claim1 in an obvious
manner, so that having regard to the state of the art,
the subject-matter of claiml1l is not obvious to a
person skilled in the art and thus involves an
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inventive step in the sense of Article 56 EPC

6. Consequently, a patent can be granted on this basis
(Articles 52(1) and 97(2) EPC).

Or der

For these reasons it is decided that:

1. The deci si on 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:

- clains 1 to 15 submtted at the oral proceedings;

- description to be adapted to the cl aims;

- Figures as originally filed.

The Regi strar: The Chai r man:

D. Spigarelli R K. Shukl a
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