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Summary of Facts and Subm ssi ons

C3832.D

Oppositions were filed agai nst European patent

No. 1 137 820 as a whole by the present appellants O
(H C Starck GrbH) and Ol (Praxair Inc.) and further
by opponent AV (Plansee AG. The oppositions were
based on Article 100 (a) EPC (lack of novelty and | ack

of inventive step).

Inits interlocutory decision dispatched on 29 Apri
2008, the opposition division held that the subject
matter of the clains according the first auxiliary
request then on file nmet the requirenents of the EPC
and that the patent could be nmaintained in amended form
on the basis of this request.

Opponents O and O | odged an appeal against this

deci sion on 30 June 2008 and on 1 July 2008,
respectively. The appeal fees were paid on the sane
dates. The statenents setting out the grounds of appeal
by opponents O and O1 were both received on

9 Sept enber 2008.

An appeal was al so | odged agai nst this decision by the
patent proprietor on 1 July 2009, and the appeal fee
was paid on the sane date. The statenent setting out

the grounds of appeal was received on 3 Septenber 2008.

For the present decision, the follow ng docunents have

pl ayed a maj or role:

D8: JP-A-01-290766 and

D8a: Translation into English of D8;
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D9: C. Pokross: "Controlling the Texture of Tantal um
Pl ate", Journal of Metals, Cctober 1989, pages 46
to 49;

Dlla: WO A-87/ 07650 (translation into English | anguage).

Oral proceedings were held before the Board on 15 June
2010.

Appellants | and Il (O and (A1) requested that the
deci si on under appeal be set aside and the patent be
revoked.

Appel lant 111 (the patent proprietor) requested that
t he deci sion under appeal be set aside and the patent
be mai ntained on the basis of the set of clains filed

as the main request at the oral proceedings.

| ndependent clains 1 and 15 of the nmain request read as

foll ows:

"1l. A sputtering target consisting of tantal um netal

obt ai nable froma tantal umingot by thernonmechani ca

processing, said tantalum netal having a purity of at

| east 99.995% and an average grain size of 75 em

(mcrons) or |less, wherein said netal has

a) a texture in which a (100) pole figure has a
center peak intensity within any 5% i ncrenent al
t hi ckness of 0 to 5 random and

b) a natural log (Ln) ratio of (111):(100) center
peak intensities within the sanme increnent of -1.5
to 7 or -3 to 5."
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"15. A process of nmaking a sputtering target from
tantalum nmetal having a purity of at |east 99.995%
conpri si ng:

a) mechani cally or chem cally cleaning the surfaces
of the tantalum netal, wherein the tantalum netal has a
sufficient starting cross-sectional area to permt
steps (b) through (g);

b) flat forging the tantalumnetal into at |east one
rolling slab, wherein the at |east one rolling slab has
sufficient deformation to achi eve substantially uniform
recrystallization after annealing in step (d);

c) mechani cally or chem cally cleaning the surfaces
of the at |east one rolling sl ab;

d) anneal ing the at least one rolling slab at a
sufficient tenperature and for a sufficient tine to
achieve at least partial recrystallization of the at

| east one rolling slab;

e) cold or warmrolling the at | east one rolling slab
in both the perpendi cular and parallel directions to
the axis of the starting tantalumnetal to form at

| east one pl ate;

f) flattening the at | east one plate; and

g) annealing the at |east one plate to have an
average grain size equal to or less than 150 em
(mcrons) and a texture substantially void of (100)

textural bands."

The argunents of the appellants O and O can be

summari zed as foll ows:

Docunent D8a related to high purity tantalumtargets of
5to 6N (i.e. 99.999 to 99.9999 % purity; see D8a,
page 3, "Prior art", 1st paragraph). However, D8a was
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silent on the mcrostructure of the sputtering target,
in particular the grain size and texture featuring in
claim1l of the patent at issue. On page 4, lines 6

to 12, D8a further pointed out that in order to form
high quality filns in a stable manner by sputtering, it
was of utnost inportance for the targets to neet the
followi ng requirenents: high purity, uniformty and
hi gh density.

Starting from D8a as the closest prior art and | ooking
for further information as to how these needs, in
particular the high uniformty requirenment could be
satisfied, the skilled person would turn to docunment D9
which i kewi se related to a tantalum plate exhibiting a
high purity of 99.994 or even better (see D9, page 47,
first full paragraph). Specifically, docunent D9

di sclosed e.g. in the paragraph "Introduction" that a
texture of the (111) type yielded the finest and nost
uni form m crostructure. The manufacturing schedul es
given in Figure 1 of D8 resulted - after cleaning and
machi ni ng the surface of the sanple to renove

di sturbing netal bands - in a grain size of 40 or 45 em
and the favourable (111) texture (see in particular
Tables | to Il and the paragraph on pages 47/ 48:
Texture Analysis). Thus a skilled person, faced with
the problem of inproving the uniformty and in
consequence thereof the sputtering efficiency of the Ta
target given in D8a, would in an obvi ous manner

consi der docunent DO to produce a favourable uniform
(111) texture and fine grain size which both net
features a) and b) of the Ta-target set out in claim1l.

Li kew se, the conbined teaching of docunents Dlla and
D9 made the clainmed sputtering target obvious. Dlla

C3832.D
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di scl osed a Ta target having a purity higher than
99.999% Ta that was prepared by cold and hot isostatic
pressing, electron beamnelting and nmachi ni ng,

i ncl udi ng deformati on processing, cutting and surface
finishing (see Dlla, pages 3/4, steps (d) to (f)).
Not hi ng was said in Dlla about the grain size and
texture. So, for the sane reasons as given above, the
skilled person would apply the process disclosed in
docunent D9 in order to produce a predom nantly (111)
texture and a fine grain size so as to inprove the
sputtering efficiency.

The process features of making a sputtering target from
tantal um according to claim15 were al so obvious for

t he sane reasons. As to put into practice the

def ormati on processing step for producing a high purity
Ta-sputtering target referred to in Dlla, page 7,

par agraph "Machining", the skilled person woul d

consi der the process which was described in detail in
docunent D9 including ingot breakdown by upset forging,
rolling, annealing at 1010°C/ 2h, cold rolling tw ce

per pendi cul ar (78% reduction) and parallel (46%
reduction) to the ingot centre |ine and annealing the
rolled product to achieve a (111) texture with an
average grain size of less than 150 m (see D9, e.qg.
Figure 1; Tables 1 and 2).

The subject matter of independent clains 1 and 15

therefore | acked an inventive step.

The argunents of appellant 111 (patent proprietor) can

be sunmari zed as foll ows:
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Docunent D8a taught the skilled person that for
sputtering targets a high purity, uniformty and high
density were inportant to formhigh quality filnms in a
stable manner. Contrary to nelting an ingot as cl ai ned
in the patent, the tantalum sputtering targets of D8a
were prepared strictly by the powder netallurgical (PM
route by cold and hot isostatic pressing. The

requi rements of high density and uniformty thus
related to the (PM derived body and not to a cast and
forged ingot which was further rolled down to bands of
the desired thickness as disclosed by the process
depicted in Figure 1 of docunent D9. G ven that DO
failed to nention any specific use at all and was not
concerned with sputtering or that the (111) texture and
grain size of the rolled tantalum material could bring
about any benefit with respect to the sputtering
efficiency, the skilled person had no reason what soever

to turn to this docunent.

The sane reasoning applied to docunent Dlla which

di scl osed nelting a Ta-ingot which was further reduced
by deformation processing, cutting and cl eaning. G ven
the mssing link to sputtering in D9 referred to above,
the skilled person aimng at inproving the sputtering
efficiency of a Ta target had no notivation to consider
this docunent. The sane |line of argunment was al so true

for the process steps featuring in claiml15.

The subject matter of independent claim1l and claim 15

therefore involved an inventive step.
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Reasons for the Deci sion

1.

C3832.D

The appeal is adm ssible.

Article 123(2) EPC and novelty (Article 54 EPC):

At the oral proceedings, appellants | and Il had no
obj ections under Article 123(2) EPC to the anended
clainms according the main request, and the novelty of
t he subject matter of independent clains 1 and 15 was
not questioned. The Board does not see any reason why
this eval uation should be put into doubt.

| nventive step:

Li ke the patent at issue, docunent Dlla is concerned
with a high purity tantalumtarget and a nmethod of its
manufacture. To this end, tantal um powder having a
purity of 99.999% or higher is formed by pressure
nmoul di ng, sintered, repeatedly nelted by el ectron beam
mel ti ng and machi ned includi ng defornati on processing
and cutting (see Dlla, pages 3/4, points (d) to (f);
page 6, last line to page 7, paragraph "VI Machining";
page 8, |ast paragraph; page 10, first paragraph).
Therefore, docunent Dlla qualifies as the closest prior
art. However, Dlla fails to give any information about
the mcrostructure including the texture and grain size

of the Ta sputtering target.

Starting fromthe disclosure of docunent Dlla, the
probl em underlying the patent at issue resides in
increasing the sputtering efficiency i.e. in providing
a greater sputtering rate and an inproved uniformty of
the thickness of the sputtered deposited film (see the
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patent at issue, paragraph [0004]). The solution to
this problemis achieved by a specific grain size and
by the features a) and b) of claim1. Specifically, the
clainmed sputtering Ta target exhibits a fine average
grain size of 75 emor less and a predom nantly uniform
(111) texture wherein the centre peak intensity of the
undesired (100) structure within any 5% ncrenental

t hi ckness is between 0 and 5 random This structure of
the Ta target which is substantially devoid of the (100)
texture leads to a very uniform sputtering erosion and
to a uniformsputtered filmas well (see the patent
speci fication, paragraph [0023]).

The argunents of appellants O and Ol that docunment D9
related to a high purity Ta material which exhibited
after rolling and annealing a substantially (111)
texture and a grain size of about 45 emas shown in
Tables 1 and 2 is not disputed. However, the problem of
how to inprove the sputtering efficiency when using a
high purity Ta target is not addressed at all in
docunent D9, and a suggestion does not even renotely
exist in this docunent that the provision of a uniform
(111) texture and a specific grain size could be

hel pful to solve it. Docunent D9 states on page 47
("Texture Analysis") that the texture can be different
at the rolled surface or near surface and, therefore,
shoul d be neasured at least 13 mmfromthe rolled face.
This | eads one to conclude that the texture was
measured only once sonewhere in the mddle of the
sanple. There is no proof whatsoever to be found
anywhere in docunent D9 that the nmeasured (111) texture
actually exists uniformy over the whol e thickness of
the sanple and fulfils the requirenments of conditions a)
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and b) within any 5% increnental thickness as set out

inclaiml of the patent.

Gven this situation there is no reason for a skilled
person facing the identified problemto pick features
from docunent DO to associate with the teaching of
docunent Dlla, and even if this were done, the subject
matter of claiml1l would not be arrived at.

A simlar situation exists with respect to the

conbi nati on of the teaching of docunments D8a and D9.
The high purity Ta target according to D8a was produced
by the (PM route followed by hot isostatic pressing

(H Ping) and machi ning to achi eve a uniform hi gh-
density product. Baring in mnd the problens associ at ed
with (PM processing, the statenent on page 4, second
par agraph that the sputtering target should exhibit
uniformty and a high density, has to be understood. It
means to the expert reader that the pressed and
sintered Ta product should be free of pores and voids
and be uniform ("isotropic") inits mcrostructure. Put
the other way, this statenment would nean that a
specific texture rendering the material inits
properties "anisotropic" is not desired or ained at.

Li ke Dlla, docunent D8a is far fromgiving any
suggestion towards the problem solved by the patent in
suit. Applying the sane reasoning as given in
connection with Dlla, the skilled person was not
pronpted to start fromthe technical teaching of
docunent D8a and to conbine it with that of docunent D9,
and even if neverthel ess effected, the conbi ned
teaching would not |lead in an obvious way to the
sputtering target defined in claim1 of the patent.
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Hence the subject matter of claim11 involves an

i nventive step.

As to the process of producing the high purity
sputtering target set out in claim15, the teaching of
docunent D8a is far fromgiving any incentive to deform
an ingot by forging and rolling as required by the

cl ai med process, since this docunent is concerned with
a (PM product which is H Ped, heat treated and
finished to a Ta sintered target through machining and
surface polishing.

Al t hough document Dlla even considers the deformation
and machining of a high purity Ta ingot, the skilled
person has no reason to take into account the process
di scl osed in docunent D9 because this document fails to
gi ve any suggestion towards the problemto be sol ved by
the clai ned process. Reference is made in this context

to the detailed reasoning given in paragraph 3.1

Gven this situation, the subject matter of claim15

al so involves an inventive step.

The dependent clains 2 to 14 and 16 to 19 relate to
preferred enbodi nents of the sputtering target
according to claim1l and the process set out in
claim 15, respectively. Therefore, these clains are

al so al | owabl e.
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O 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 maintain the patent with clains 1 to 19
according to the main request filed during the oral

proceedi ngs, a description and drawi ngs to be adapted.

The Registrar: The Chai r man:

V. Conmmar e T. Kriner

C3832.D



