BESCHWERDEKAMVERN  BOARDS OF APPEAL OF CHAMBRES DE RECOURS
DES EUROPAI SCHEN THE EUROPEAN PATENT DE L' OFFI CE EUROPEEN
PATENTAMTS CFFI CE DES BREVETS
I nternal distribution code:
(A) [ ] Publication in QJ
(B) [ ] To Chairnen and Menbers
(O [X] To Chairnen

DECI SI ON

of 15 Novenber 1999

Case Nunber: T 0791/95 - 3.4.1
Appl i cati on Nunber: 90304044. 2
Publ i cati on Nunber: 0393958
| PC: C23C14/ 35
Language of the proceedings: EN

Met hod and apparatus for sputter coating stepped

Title of invention:

wafers - case a

Appl i cant:

Tokyo El ectron Limted
Opponent :

Headwor d:

Rel evant | egal provisions:
EPC Art. 56

Keywor d:

"I nventive step (yes)"

Deci sions cited:

Cat chword

EPA Form 3030 10. 93



9

Européaisches European Office européen
Patentamt Patent Office des brevets

Beschwerdekammern Boards of Appeal Chambres de recours

Case Nunber: T

Appel | ant ;

Represent ati ve:

Deci si on under

Conposi tion of

Chai r man: G
Menber s: M
G

0791/ 95 -

3.4.1

DECI SI ON

of the Technical Board of Appeal 3.4.1

of 15 November 1999

Tokyo Electron Limted
TBS Broadcast Center
5-3-6 Akasaka

M nat o- ku

Tokyo 107  (JP)

Fi ndl ay, Alice Rosemary
LI oyd Wse, Tregear & Co.
Comonweal t h House

1-19 New Oxford Street
London WC1A 1LW (GB)

appeal : Deci sion of the Exami ning D vision of the
Eur opean Patent O fice dated 2 May 1995 refusing
Eur opean patent application No. 90 304 044.2
pursuant to Article 97(1) EPC.

t he Board:

Davi es

G L. Rognoni

Assi



S - T 0791/ 95

Summary of Facts and Subm ssi ons
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The appel |l ant (applicant) |odged an appeal, received on
10 July 1995, against the decision of the Exam ning

Di vi si on, dispatched on 2 May 1995, refusing the
application No. 90 304 044.2 (publication

No. O 393 958). The fee for the appeal was paid on

10 July 1995 and the statenent setting out the grounds
of appeal was received on 11 Septenber 1995.

In the decision under appeal, the Exami ning Division
hel d that the clai ned subject-matter did not neet the
requi renents of Articles 52(1) and 56 EPC, havi ng
regard, in particular, to the foll ow ng docunent:

Dl: US-A-4 747 926

and to the skilled person's general know edge.

The appel | ant requested that the decision under appea
be set aside and a patent be granted on the basis of
the foll owi ng docunents:

d ai ns: No. 1 to 27 as filed with a letter dated
21 Septenber 1999,

Description: pages 7, 7a, 11 and l1lla as filed with the
letter dated 21 Septenber 1999,
pages 1, 14, 17, 18, 21, 26, 29 to 31, 33,
34, 40, 43, 46, 48, 49, 52, 55 and 58 as
filed with a letter dated 10 February
1994,
pages 2 to 6, 8 to 10, 12, 13, 15, 16, 19,
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20, 22 to 25, 27, 28, 32, 35 to 39, 41
42, 44, 45, 47, 50, 51, 53, 54, 56, 57, 59
and 60 as originally filed;

Dr awi ngs: Sheets 1/7 to 7/7 as originally filed.

The wording of claim1l reads as fol |l ows:

"1. A sputtering target (21) adapted to conformas a
replacenent itemin a nagnetron sputtering apparatus
(10) conprising a single unitary piece of sputtering
materi al having a sputtering surface (22) which is
snoot hly contoured and symmetrical about a central axis
at | east over the regions thereof fromwhich the
sputtering takes place, which piece is varied in

t hi ckness al ong a cross-section perpendicular to the
sputtering surface, the target (21) having an inner
sputtering region (94) and an outer sputtering region
(95), the thickness of the sputtering materi al
underlying the outer region (95) continuously

i ncreasing outwardly fromthe inner region (94) to a

t hi ckness greater than that underlying the inner region
(94), characterised in that the sputtering surface

(22) is concave curved and of continuously varying
slope in a plane containing the axis of symetry at

| east over the regions thereof from which sputtering
takes pl ace.”

The wording of claim9 reads as foll ows:

"9. A magnetron sputtering apparatus (10) conprising a
target (21) as clained in any preceding Claim neans

(40) for generating first and second plasma supporting
magnetic fields (89, 90) adjacent, respectively, first
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and second target regions (94, 95) on the sputtering
surface (22) and neans (50, 51) for energising the
target (21) to sputter material fromthe first and
second regions (94, 95) in accordance with the
generation of the respective nmagnetic fields (89, 90)
onto a substrate (14) supported in a plane in spaced
relationship with the sputtering surface (22)."

The wording of claim?22 reads as foll ows:

"22. A nmethod of depositing a desired distribution of
material froma target onto one or nore surfaces of a
substrate spaced therefrom by neans of a sputtering
process conprising providing, within a nagnetron
sputtering apparatus, a replaceable unitary one-piece
sputtering target having a thickness which is varied

al ong a cross-section perpendicular to the sputtering
surface, providing the piece with a sputtering surface
which is snmoothly contoured and symmetrical about a
central axis at least in a first inner and a second
outer sputtering regions thereof, the thickness of the
sputtering material underlying the outer region

conti nuously increasing outwardly fromthe inner region
to a thickness greater than that underlying the inner
region, energizing the target, and providing controlled
magnetic fields in said first and second regions,
characterised in that sputtering is conducted from
regions of the sputtering surface (22) which are
concave curved and of continuously varying slope in a
pl ane containing the axis of symetry."”

The appel lant's argunents nmay be sunmari zed as foll ows:

A constant problem faced in the sputtering art was the
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achi evenent of a uniformcoating on the substrate
surface. Particular difficulties arose when the
substrate was not flat, but included steps and hol es,
the sides of which needed to be coated. Since none of
the cited prior art docunents suggested solving the
above problem by providing a sputtering target as
specified in claim1 of the present application, the
subject-matters of clains 1 and 9, and of the
correspondi ng nethod claim22, involved an inventive
step within the neaning of Article 56 EPC

Reasons for the Deci sion

2839.D

The appeal is adm ssible.

Clains 1 and 22 differ fromthe correspondi ng clains
considered in the contested decision in that it is now
specified that the sputtering surface is "symmetrica
about a central axis" and of continuously varying sl ope
“in a plane containing the axis of symetry". These
amendnments find support in the application as filed and
are, therefore, adm ssible under Article 123(2) EPC
Caim9 is unchanged.

The present application deals, inter alia, with the
probl em of achieving uniformty in the coating applied
to the surface of a substrate conprising grooves or
holes, i1.e. "steps", which need to be coated to provide
for electrical conduction between various conductive
circuit layers joined by stepped surfaces.

The invention is based essentially on the realization
that a sputtering target with a concave curved surface
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of continuously varying slope results in better
proximty and sputtering angles for the differently
facing surfaces of stepped substrates.

D1 addresses the problemof "inproving step coverage of
the outer side step in the periphery of a wafer as a
filmformng object so as to provide an even filmon an
entire wafer"” (D1, colum 1, line 67 to colum 2,

line 3). The sputtering targets shown in D1 conprise
all the features recited in the preanble of claim1l

Furthernore, it is specified in D1 that "the target has
an inclined surface conposed of at |east two parts of
coni cal side faces" (D1, colum 2, lines 5to 6). In

t he enbodi nrent shown in Figure 5 "the entire target
surface faces the wafer center and consists of two
inclined surfaces 13, 13" having different inclination
angl es, respectively. Target surfaces 13, 13" are
snmoot hly connected so that a sharp oblique junction is
not made, thereby preventing electric field
concentration at a junction 18 and so sel ective
sputtering"” (D1, colum 3, lines 29 to 35).

In other words, Dl teaches to use a sputtering target
with a surface conprising two frusto-conical sections

and a snooth junction between them

Hence, the subject-matter of claiml differs fromthe
target according to D1 in that:

"the sputtering surface is concave curved and of
conti nuously varying slope in a plane containing the
axis of symmetry over the regions thereof from which
sputtering takes place".



5.2

5.3

2839.D

.6 - T 0791/ 95

According to the Exam ning Division, it was obvious to
the skilled person, wishing to avoid any undesirable
concentration of the electric field on the sputtering
surface, to extend the teaching of D1 to the whole
surface and, thus, to arrive at a concave shape with a
conti nuously varying slope. The Exam ning D vision
further argued that any possible further technica

ef fects brought about by the clained target shape woul d
nmerely constitute a bonus effect which, as such, did
not inply an inventive step.

However, although it teaches that a snooth curved
surface at the junction between two inclined surfaces
of a sputtering target should be provided, D1 does not
inply that the "flat" portions of the sputtering target
coul d be advant ageously replaced by a concave surface
of continuously varying slope in order to avoid
electric field concentration. In fact, a person skilled
in the art had no reason to expect that a concave
curved surface according to claiml, i.e. a surface
with a finite radius of curvature, should provide an
electric field which was nore honbgeneous than the
field obtainable with a "flat" surface, i.e. a surface
with an infinite radius of curvature.

Furthernore, there is no suggestion in the avail able
prior art that a concave curved surface could inprove
coating uniformty of stepped substrates or provide any
ot her beneficial effects.

Since, in the Board' s opinion, it was not obvious in
the light of the cited prior art to arrive at a
sputtering target falling within the terns of claim1,
the subject-matter of this claiminvolves an inventive
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step within the nmeaning of Article 56 EPC.

Claim9 relates to a magnetron sputtering apparatus
conprising the clained sputtering target. daim22 is
based essentially on the sane features of clains 1 and
9 expressed in terns of nmethod steps. For the sane
reasons given above, their subject-matters equally
fulfil the requirenents of Article 56 EPC

Clains 2 to 8, 10 to 21 and 23 to 27 are dependent and,
therefore, their subject-matters al so i nvolve an
I nventive step

Hence, the Board concludes that the appellant's request
is allowable and that a patent can be granted on the
basi s thereof.

For these reasons it iIs decided that:

1

2839.D

The deci si on under appeal is set aside.

The case is remtted to the departnent of the first
instance with the order to grant a patent on the basis
of the follow ng docunents:

d ai ns: No. 1 to 27 as filed with the |letter dated
21 Septenber 1999;

Description: pages 7, 7a, 11, 1lla as filed with the
letter dated 21 Septenber 1999;
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pages 1, 14, 17, 18, 21, 26, 29 to 31, 33,
34, 40, 43, 46, 48, 49, 52, 55 and 58 as
filed with the letter dated 10 February
1994;

pages 2 to 6, 8 to 10, 12, 13, 15, 16, 19,
20, 22 to 25, 27, 28, 32, 35 to 39, 41

42, 44, 45, 47, 50, 51, 53, 54, 56, 57 59
and 60 as originally filed;

Sheets 1/7 to 7/7 as originally filed.

The Chai r nan

G Davi es



