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Summary of Facts and Subm ssi ons

1626.D

The appel |l ant (applicant) |odged an appeal against the
deci sion of the Exam ning D vision, dispatched on 8 My
1995, refusing the application No. 90 304 043.4
(publication No. 0 393 957). The notice of appeal was
received on 10 July 1995, the prescribed fee being paid
on the same day. The statenent setting out the grounds
of appeal was received on 18 Septenber 1995.

In the decision under appeal, the Exam ning Division
hel d that the subject-matter of the clained invention
did not involve an inventive step within the nmeaning of
Article 56 EPC, having regard to the follow ng
docunent :

D1: GB -A - 2 157 715

and to the skilled person’s general know edge.

In response to a conmuni cation fromthe Board, the
appellant filed a new set of clains 1 to 18 and new
pages of the description 7, 7a, 11, 12, 17, 31 with a
letter dated 21 Decenber 1999, received on 27 Decenber
1999.

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

d ai nms: No. 1 to 18 as filed with the letter
dated 21 Decenber 1999;
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Descri ption: pages 7, 7a, 11, 12, 17, 31 as filed
with the letter dated 21 Decenber 1999,
pages 1 to 6, 8 to 10, 13 to 16, 18 to
30 and 32 to 60 as originally filed;

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

Furthernore, the appellant requested that oral
proceedi ngs be held if the Board were m nded to decide
agai nst the appeal on the basis of the witten
submi ssi ons.

The wording of claim1l reads as foll ows:

"1l. A sputtering apparatus (10) for depositing a
desired controlled distribution of coating materi al
onto a substrate, said apparatus conprising a one-piece
target (21) having a sputtering surface (22) on which
there is defined a plurality of different sputtering
regions including a first region (94) and a second
region (95), control neans (50) for establishing
separate and different electrical operating paraneters
for each of said regions so as to cause the deposition
of the sumof material sputtered fromall of said
regions to be of a desired distribution across the
substrate surface (22), at least first and second

i ndividual ly activatable magnets (4la, 42a), each
positioned so as to generate, when activated, a plasma
supporting magnetic field corresponding to a respective
one of the first and second regions (94, 95) to cause
em ssion of sputtering material, and erosion of the
target (21), at the target region when the target is
energised, a timng circuit (53) for activating one of
t he magnets (41a, 42a) while the other is deactivated
and a power supply (51) operable to energise the target
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in accordance with the separate and different

el ectrical paraneters established for each region (94,
95) and in synchronismwth the activation of the
magnetic field corresponding to the respective target
regi on".

The wording of claim 12 reads as foll ows:

"12. A nmethod of depositing a desired distribution of
sputtered material across the surface of a substrate
and for controlling the deposition rates fromdifferent
regions of the sputtering surface of a target which
erode at different rates, conprising providing a one-
pi ece target ( 21) having a sputtering surface (22) on
which there is defined a plurality of different
sputtering regions including a first region and a
second region (94, 95); establishing separate and
different electrical paraneter values for each of said
regions so as to cause the deposition of the sum of
material sputtered fromall of said regions to
correspond to a prescribed desired distribution across
the substrate surface (22); activating a first plasm
supporting magnetic field adjacent said first target
region (94) so as to cause the em ssion of sputtered
material, and the erosion of said target (21), in said
first target region (94) when said target (21) is
energi sed; energising said target ( 21) in accordance
with the separate and different electrical paraneter
val ue established for said first target region (94)
while said first magnetic field is activated and ot her
magnetic fields are deactivated; activating a second
pl asma supporting magnetic field adjacent said second
target region (95) so as to cause the em ssion of
sputtered material, and the erosion of said target
(21), in said second region (95) when said target (21)
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is energised; and energising said target (21) in
accordance with the separate and different el ectrical
par aneter val ue established for said second target
region (95) while said second field is activated and
ot her magnetic fields are deactivated.™

Clains 1 to 11 and 13 to 18 are dependent on claiml
and 12, respectively.

The appel lant's argunents can be sumrari sed as foll ows:

The apparatus according to the present invention had a
one-piece target with two sputtering regions and
separately controlled plasma supporting nmagnetic fields
whi ch operated at |least partially alternately or in
sequence so that a plasma was produced above each
sputtering region alternately or in sequence.
Furthernore, the em ssion rate of each target region
was adj usted not only by controlling the plasm
supporting magnets but also by setting the target

vol tage in synchronismw th the activation of the
magnets. Em ssion rate control had been effected in the
past by controlling a target energisation | evel but
this had been done with a target having separate and
electrically isolated sections. The probl em consequent
on such arrangenents, including the requirenent for
separate power supplies and an increased conplexity of
the target assenbl age, were conpletely obviated with
the invention, because energisation |evel control was
effected on a one-piece target. The clained invention
had the advantage of providing for |ocalised control of
the sputtering amounts from specific known regions of a
one-pi ece target and thus for |ocalised control of the
target erosion and of the resulting deposition
distribution uniformty across the substrate surface.
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Docunent D1 taught two alternative solutions to
achieving control of the sputtering rate: firstly, by
controlling the plasma supporting magnets and,

secondly, by controlling the energisation |evel of the
target when this conprised separate and electrically

i sol ated sections. As the prior art provided no inpetus
to conbi ne such alternate and distinct nethods of
control, the subject-matters of clains 1 and 12 were
bot h novel and inventive.

Reasons for the Decision

1

1626.D

The appeal is adm ssible.

Claims 1 to 18 correspond essentially to the clains of
the main request considered in the contested deci sion.
Al'l anmendnents nade to the clains and to the
description find support in the application docunents
as originally filed and are, therefore, adm ssible
under Article 123(2) EPC

The present application seeks to control target erosion
and sputtering power in a sputtering apparatus
conprising a one-piece target by adjusting both the
pl asma di scharge over each of the two target regions
and the target voltage. Since the target is in one-
piece, it is not possible to energise the two
sputtering regions at different voltages. To overcone
this intrinsic limtation of the one-piece target, the
i nvention essentially proposes to operate the two
sputtering regions alternately or sequentially while

t he voltage corresponding to the active sputtering
region is applied to the target.
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Dl relates to a sputtering apparatus which nmakes
"possi bl e an i nproved step-coating wth uninpaired
honogeneity of the thickness of the layer"” (page 1
l[ines 120 to 122). A first enbodi ment disclosed in D1
(Figure 1) shows, or necessarily inplies, the follow ng
features recited in claim1 of the present application:

- a one-piece target (1) having a sputtering surface
on which a first sputtering region (5) and a
second sputtering region (14) are defined,

- control neans for establishing separate and
different electrical operating paraneters for each
region (cf. D1, page 2, lines 128 to page 3,
line 3),

- first and second individually activatabl e nmagnets
(4 and 10),

- atimng circuit for activating the nagnets
(page 3, lines 110 to 116),

- a power supply to energise the target (page 2,
lines 121 and 122).

It is further specified in DL (page 3, lines 111 to
116) that "it is advantageous to operate the individual

sputtering zones alternately and to establish the

setting of the powers of the individual sputtering
zones, averaged over the coating tinme, by the
respective tinmes for which they are sw tched on"
(enmphasi s added). This inplies the provision of a
timng circuit which switches on and off the first and
second magnets to control the respective plasna
supporting fields and, thus, the sputtering powers.
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Though it may occur that the timng circuit activates
one magnet while the other is deactivated, in the

opi nion of the Board, the cited passage of Dl refers
essentially to the sinultaneous operation of both
magnets in an alternate manner, in order to control the
em ssion rate of the correspondi ng sputtering regions
(cf. contested decision page 5, third paragraph).

In the second enbodi nent (Figure 2) disclosed in D1,
the target conprises two separate parts, each having a
separate static magnetic field. The sputtering power is
set by energising each zone at a certain voltage

(page 3, lines 88 to 92).

There is no suggestion in Dl that the two nodes of
operation of the first and second enbodi ments m ght be
conbi ned so as to control the sputtering power by
varying both the intensity of the electromagnetic field
and the voltage across the cathode and the anode in a
sputtering apparatus with a one-piece target.

Hence, the subject-matter of claiml1l differs fromthe
apparatus shown in Dl in that:

(a) the timng circuit activates one of the magnets
while the other is deactivated,;

(b) the power supply is operable to energise the
target in accordance with the electrical
paraneters established for each region and in
synchronismw th the activation of the magnetic
field corresponding to the respective target
regi on.

In the contested decision, the Exam ning D vision
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essentially argued that it would be obvious to the
skilled person, wishing to inprove the way sputtering
per formance of each zone was controlled, to consider
the power supplied to the target as a paraneter val ue
to be individually set for the operation of each of the
sputtering zones, and, accordingly, to provide the
sputtering apparatus disclosed in D1 (first enbodi nent)
with a power supply as specified in claim1l of the
present application.

It is known in the prior art to ensure uniform
sputtering in a sputtering apparatus conprising two
electrically insulated annul ar targets by controlling
the currents supplied to the el ectronmagnets and the

vol tages applied to the targets. However, none of the
prior art docunents cited in the European search report
teaches to control the sputtering power in a sputtering
apparatus conprising a one-piece target and two
magnet s, which generate correspondi ng pl asna supporting
magnetic fields and define correspondi ng target

regi ons, by energising the target in accordance with
the separate and different electrical paraneters

est abli shed for each region, and in synchronismwth

t he activation of the corresponding magnetic field.

Since there is no suggestion in the prior art that it
may be advantageous to operate a sputtering apparatus
conprising a one-piece target |like an apparatus with
two separate, electrically insulated targets, in the
opi nion of the Board, the skilled person starting from
D1 woul d have no incentive to devel op an apparat us
falling within the terns of claiml.

Hence, the subject-matter of claim1l involves an
inventive step within the nmeaning of Article 56 EPC.
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Claim 12 is based essentially on the sane features of
claiml expressed in ternms of method steps.

Clainms 2 to 11 and 13 to 18 are dependent and,
therefore, their subject-matters also involve 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 t hereof.

For these reasons it is decided that:

1

1626.D

The deci sion under appeal is set aside,

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

d ai nms: No. 1 to 18 as filed with the letter
dated 21 Decenber 1999;

Descri ption: pages 7, 7a, 11, 12, 17, 31 as filed
with the letter dated 21 Decenber 1999,
pages 1 to 6, 8 to 10, 13 to 16, 18 to
30 and 32 to 60 as originally filed;

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