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Eur opean patent application No. 91 104 125.9 was
refused in a decision of the exam ning division dated
28 Septenber 1999. The ground for the refusal was that
the application did not neet the requirenents of
novelty and inventive step having regard to the prior
art docunents

D1: Proceedings of the Sixth International Electronic
Manuf act uri ng Technol ogy Synposium | EMI, Nara
(JP), 26 to 28 April 1989, pages 128 to 131;

D4: US-A-4 917 759;

D5: EP-A-0 329 969; and

D6: EP-A-0 324 198.

It was also held in the decision that the application
did not neet the requirenment of unity of invention.

Furthernore, a request for a refund of an additional
search fee was rejected.

Claim 1l according to the main request under
consideration in the decision under appeal reads as
foll ows, where the anmendnments with respect to claiml
as filed have been highlighted by the Board:

"1l. A nethod of fabricating a nmultilayer structure,
conpri sing: -
(a) formng a first electrically conductive
| ayering (2, 3);
(b) providing a resist layer (4) with a via hole
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(c)

(d)
(e)

(f)

(9)
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(4A), said via hole being | ocated on said
first electrically conductive |ayering;
formng a via lead (5) in said via hole by
electrically plating a netal therein;
removi ng said resist layer (4);

formng an insulative |ayer (7-1) of non-
phot osensitive material over said first

el ectrically conductive layering (2, 3) and
said via lead (5);

etching a surface part of said insulative
layer (7-1) until a top part of said via

| ead (5) protrudes by a predeterm ned hei ght
fromthe etched surface of said insulative
| ayer; and

formng a second electrically conductive

| ayering (8; 8, 9) over said insulative

| ayer (7-1) and over the protruding part of
said via lead (5)."

The reasoning given in the decision under appeal,

rel evant to the present appeal, can be summari zed as

foll ows:

(a) Docunent D1 is considered to represent the closest

prior art. The nethod of claim1 differs fromthe

nmet hod of docunent D1, Figure 1 in that

(i)

(i)

t he deposited insulative |ayer is non-

phot osensitive and is thinned by etching
rat her than by a photolithographic process;
and

the via | ead protrudes fromthe surface of
the thinned insulative |ayer.
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(b)

(c)

(d)

(e)

(f)
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Feature (i) avoids cunbersone thinning of the

i nsul ating | ayer by photolithographic nmeans. Since
docunent D1 nentions that polishing is not an
advant ageous nethod for thinning the insulating

| ayer (cf. D1, "Introduction"), the skilled person
woul d consider the relatively sinple etch

techni que as disclosed in docunent D4 to be a
suitabl e alternative.

As to feature (ii), docunent D4 al so discl oses
that the conductive pillar protrudes above the
insulating layer. It is immredi ately clear and
obvious for the skilled person that the protrusion
has the advantage of establishing a reliable

el ectrical contact. Therefore, the skilled person
woul d arrive at the subject matter of claim1l in
an obvi ous manner.

Additionally, a simlar reasoning of |ack of
inventive step in respect of claim1 according to
the main request would apply having regard to
docunents D1 and D5 or docunents D1 and D6.

As the subject matter of claim 1l according to the
mai n request does not involve an inventive step,

t he application according to the main request and
first and second auxiliary requests |acks unity of
i nvention a posteriori.

The request for a refund of the additional search
fee paid under Rule 46(1) EPC is refused for the
foll ow ng reasons:

Claim1l as filed does not specify that the
insul ative layer 7-1 is nmade of a non-
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phot osensitive material, and is thus broader than
claim1l according to the main request. Therefore,
claiml1l as filed does not involve an inventive
step for the sanme reasons as given above for the
mai n request.

Furthernore, the commobn subject matters between
dependent clains 2 and 3, clainms 2 and 4, and
clainms 3 and 4 as filed, respectively, which al
directly refer to claim1, are known from docunent
D1 or are considered trivial. Since dependent
clainms 2, 3, and 4 relate to different technical
probl ens, the application as originally filed
conprised the follow ng separate inventions which
are not so linked as to forma single general

i nventive concept:

1. The subject matter of clains 1, 2 and 5
to 50, and correspondi ng description;

2. The subject matter of clains 1, 3 and 5
to 50, and correspondi ng description;

3. The subject matter of clains 1, 4 and 5
to 50, and correspondi ng description.

The search division had in its comunication under
Rul e 46(1) EPC indicated that the application as
filed conprised two groups of inventions which
correspond to the above group 1 and a conbi nation
of the above groups 2 and 3. Thus, the opinion of
t he search division that the application |acked
unity was correct (although the second group of
inventions cited by the search division actually
conprised two non-unitary groups of inventions),
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and the demand for the paynent of a further search
fee was justified.

The appel | ant (applicant) | odged an appeal on

29 Novenber 1999, paying the appeal fee on 1 Decenber
1999. A statenment of the grounds of appeal was filed on
7 February 2000 together with new cl ai ns.

In response to a conmuni cation of the Board and a
t el ephone consultation with the rapporteur of the
Board, the appellant filed anended application
docunents with the letters dated 3 March 2003 and
17 March 2003.

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

one of the follow ng requests:

Mai n request:

Cl ai ns: 1 to 12 according to the main request
filed with the letter dated 3 March
2003;

Descri pti on: pages 4 to 9 as originally filed,

pages 1, 2, 2a, 2b, 3 filed with the
letter dated 17 March 2003;

Dr awi ngs: sheets 1/3 to 3/3 as originally filed.

First auxiliary request:

Cl ai ns: 1 to 12 according to the first auxiliary
request filed with the letter dated
3 March 2003;
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Description and Drawi ngs as for the main request.

Second auxiliary request:

Cl ai ns: 1 to 9 according to the second auxiliary
request filed with the statenment of the
grounds of appeal;

Description and Drawi ngs as for the main request.

The appellant furthernore requested a refund of the
additional search fee paid by the appellant. Oral
proceedi ngs were requested as a precaution agai nst an
adverse decision of the Board.

Claim1 according to the main request is identical in
wording to claim1l according to the main request under
consideration in the decision under appeal. Cains 2
to 12 are dependent cl ai ns.

The argunents of the appellant in support of the above
requests can be sunmarized as foll ows:

(a) Docunent D1, as the application in suit, relates
to a "negative hole" nethod, i.e. a nmethod where a
via hole is first formed, followed by the step of
depositing netal to fill the via hole. In contrast
to the claimed nethod, however, docunent D1
provi des a clear teaching to use a photosensitive
resin as insulating layer in order to obtain a
flat |ayer.

(b) Docunent D4 was published after the priority date
claimed for the present invention. Contrary to the
view of the exam ning division, claimlis
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entitled to the clainmed priority date.

Not wi t hst andi ng t he above, docunent D4 relates to
wiring layers in an integrated circuit chip having
a feature size less than a mcroneter, whereas
that of docunent D1 is for a ceram c substrate
board. The consequence is an enornous difference
in feature sizes between the device disclosed in
docunent D1 and that of docunment D4 (subm croneter
in docunent D4, columm 1, lines 54, 55, colum 4,
line 30; 30 to 130 mcronmeter in docunment D1,
abstract). There is also no hint that the

t echni que of docunent D4 woul d be either economc
or practical outside the context of sub-mcroneter
structures.

Simlarly, docunments D5 and D6 also relate to
subm croneter structures.

(c) Regarding the decision to refuse a refund the
addi tional search fee, docunent D4 which was used
in the consideration of inventive step and unity
of invention by the exam ning division was not
cited in the search report. A demand for a further
search fee based on an a posteriori objection
cannot be justified on the basis of a prior art
docunent which was not cited by the search
di vi si on.

Reasons for the Decision

1. The appeal conplies with Articles 106 and 108 and
Rul e 64 EPC and is therefore adm ssible. The appeal is
al so all owabl e for the reasons given bel ow

1192.D Y A
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| nventive step - Miin Request

Docunment D1 was considered the closest prior art in the
deci si on under appeal, and it discloses a nmethod of
formng a nultilayer structure for a substrate package
where a resist layer having a via hole is forned on a
first electrically conductive layer (cf. Figure 1, "New
Process”, steps (1) and (2)). Avia lead is fornmed by
el ectroplating netal in the via hole, and the resist

| ayer is renoved (cf. Figure 1, step (3)). A

phot osensitive polyimde precursor is deposited over
the structure. The polyim de precursor is exposed using
a mask having an exposure pattern chosen in such a
manner that a flat upper surface of the insulating
pol yi m de | ayer results after devel oping and curing
(step (5)). A second conductive layer is fornmed over
the insulative |ayer and the via lead (step (6)).

According to the decision under appeal, Figures 3 and 6
of document D1 do not disclose a protruding via |ead.

It would appear that this finding was probably due to
the poor quality of reproduction of the photographs of
Figures 3 and 6 in the copy of docunent Dl available to
the exam ning division (cf. itemlll(a) above).

The Board has consulted an i nproved photocopy of
docunent D1, wherein the photographs of Figures 3 and 6
of the multilayer structure clearly show that the upper
surface of the via lead is convex at the stage where

t he photoresist has been renoved, and that the via | ead
protrudes slightly over the surface of the insulating
pol yi m de | ayer, after the insulating polyimde has
been pl anarized. This finding has not been disputed by
t he appel | ant.
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The nethod of claim1 according to the main request
differs fromthat of docunent Dl in that (i) a non-
phot osensitive material is deposited for the insulative
| ayer, whereas in docunment D1, a photosensitive
pol yi m de precursor is used; and (ii) a surface part of
the insulative layer is etched to expose the top part
of the via |ead, whereas in docunent D1, a
correspondi ng thinning of the polyimde |layer is
carried out by devel oping and curing the exposed,

phot osensi tive polyimde |ayer.

The probl em addressed by the application in suit thus
relates to finding an alternative to the

phot ol i t hographi ¢ process of docunent D1 for

pl anarizing the insulating |ayer.

Docunment D4 was published on 17 April 1990 which is
after the priority date 19 March 1990 cl ainmed for the
present application. It discloses a nethod of formng a
via structure in an integrated circuit conprising the
steps of depositing a layer of alum num 20 which is
patterned and etched to forma via lead 21 (cf.

Figures 3 and 4), followed by the steps of depositing
and etching back an interlayer oxide |layer 24 so that
the via | ead 21 protrudes over the surface of the
dielectric layer 24 (cf. Figure 5). A second conductive
| ayer 26 is formed on the interlayer oxide |ayer 24
covering the via lead 21 (cf. Figure 6).

Docunent D5 discloses a nethod of formng nultilayer
wiring structure in an integrated circuit where via

| eads are formed by the steps of depositing a netal

| ayer 28 which is etched to formvia | eads 20 (cf.
Figures 1, 3 and 4). An interlayer insulating |ayer 34
is deposited on the structure and is etched back using
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reactive ion etching until the via | eads 20 protrude
above the interlayer insulating |layer (cf. Figure 6;
colum 7, lines 27 to 38).

Thus, the nethod of claim1l1 differs fromthose of
docunents D4 and D5 in particular in that the via |l ead
is formed by electroplating a netal |layer in an opening
of a resist |layer, whereas in the nethods of docunents
D4 and D5, a blanket deposited netal |ayer is etched
back to the shape of a via |ead.

Docunent D6 di scl oses tungsten pillars forned by

bl anket CVD deposition of tungsten 4 filling via

holes 2 in an insulating layer 1 formed on an
integrated circuit (cf. Figure 2). After etch-back of
the tungsten layer (cf. Figure 3), a planarization

| ayer 7 is deposited and etched back (cf. Figure 4), so
that the tungsten via | eads 4A, 4B are at |east planar
with the insulating layer 1 (cf. Figure 5; colum 10,
lines 10 to 17).

The net hod of docunment D6 does not disclose a step of
forming the via lead is fornmed by electroplating a
nmetal layer in an opening of a resist |ayer, as
specified in the nmethod of claiml.

In the decision under appeal, it was held that since
docunent D1 di scloses that thinning the insulating

| ayer by nechani cal polishing is not advantageous, the
skilled person would therefore consider the relatively
si npl e etch-back techni que as disclosed in docunent D4
(cf. iteml1ll(b) above).

As the appellant convincingly argued, however,
docunent D1 and the application in suit both relate to
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mul tilayer structures for e.g. hybrid integrated
circuits. Such structures have feature sizes which are
on the order of several tens of mcroneters (cf.
application as published, colum 2, line 58 to

colum 3, line 4 disclosing a via hole having a

di aneter of 80 um D1, page 130, section (3), first and
second par agraphs, disclosing via holes having

di aneters between 30 and 130 pun). Docunents D4 to D6 on
the other hand, all relate to nmultilayer structures of
integrated circuits having a feature size |ess than one
m croneter (cf. D4, colum 1, lines 53 to 60;

D5, colum 2, lines 19 to 28; D6, colum 1, lines 1

to 7). Furthernore, there is no hint in these docunents
that the planarization etch-back process disclosed in

t he docunents D4 to D6 woul d be econom cal for |ayers
which are at | east ten tinmes thicker

Therefore, in the Board's opinion, the skilled person
faced with the task of inproving the process of
docunent D1 woul d not have any incentive to consult any
of the docunments D4 to D6, since they relate to
processes of formng different devices fromthat of
docunent D1.

In the decision under appeal, it was held that the
priority date of 19 march 1990 was not validly clained,
and therefore, docunent D4 belonged to the state of the
art as defined in Article 54(2) EPC. Since however
docunent D4 is not relevant for the assessnment of
novelty and inventive step for the reasons given above,
t he Board sees no reason for investigating whether the
above priority date is validly clainmed or not.

Unity of invention
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In the decision under appeal it was held that the
application |acked unity of invention (cf. itemlIlIl(d)
above). Since however the subject matter of claima1,
which is the only independent claim has been found to
be novel and involve an inventive step, the application
in suit necessarily neets the requirenent of unity of
invention as defined in Article 82 and Rule 30 EPC.

Ref und of a further search fee

The appel | ant has requested a refund of the further
search fee paid in response to a comuni cati on under
Rul e 46(1) EPC of the search division. The request for
refund was rejected by the exam ning division which
hel d that the subject matter of claiml as filed did
not involve an inventive step for the sane reasons as
claim1 which was refused having regard to the prior
art docunents D1 and DA4.

The appel | ant argued that docunent D4 which was used in
the inventive step objection underlying the non-unity
objection was not cited in the search report, but was

i ntroduced by the examning division in its the

communi cati on acconpanyi ng summons for oral

proceedi ngs. A demand for a further search fee was

t herefore based on an a posteriori objection on the
basis of a prior art docunent which was only cited | ong
after the lack of unity objection was raised by the
search division

Rul e 46(1) EPC states that if the search division
considers that the application does not comply with the
requi rement of unity of invention, it shall draw up a
partial search report on those part of the first
invention nmentioned in the clains. The partial search
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report supplenmented with a specification of the
separate inventions are issued with a conmuni cation
informng the applicant that if the search report is to
cover the other invention(s), further search fee(s)
is/are to be paid within a prescribed tine limt.

Under Rule 46(2) EPC, any further search fee which has
been paid under Rule 46(1) EPC shall be refunded if,
during the exam nation of the European patent
application by the exam ning division, the applicant
requests a refund and the exam ning division finds that
t he communi cation referred to in Rule 46(1) EPC was not
justified.

It follows fromthe above that the exam ning division
has to review the finding of the search division that
the clains as filed | acked unity of invention. In other
words, a review of the finding of |ack of unity of
invention has to be carried out having regard only to
the facts presented by the search divisioninits
communi cation under Rule 46(1) EPC. Since in nost cases
obj ections against |lack of unity of invention are

rai sed having regard to the prior art, so-called a
posteriori unity objections, this neans that the

exam ning division has to base its review solely on the
docunents cited in the partial search report and on the
specification of the different inventions drawn up by

t he search division, while taking into account
argunents which the applicant may have submtted in
support of his request for a refund.

It should al so be nentioned that in the anal ogous
procedure under the PCT, a review of the justification
for the invitation to pay additional fees resulting
froma finding of lack of unity is provided for in
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Rul e 40.2(c) and (e) and Rule 68.3(c) and (e) PCT, the
so-cal |l ed protest procedure. The Boards of Appeal have
rul ed that these reviews have to be based exclusively
on the reasons given in the invitation to pay having
regard to the facts and argunents submtted by the
applicants (cf. W4/93, Q) EPO 1994, 939, reasons 2.1
and 2.2).

In the present case, however, the exam ning division
reasoned that the clains as filed | acked unity of
invention a posteriori, as a consequence of the finding
that claim1l as filed | acked an inventive step having
regard to docunents D1 and D4, where the latter
docunent was not cited in the partial search report.

Thus, the exam ning division did not review the finding
of lack of unity of invention within the neaning of
Rul e 46(2) EPC, but carried out a fresh exam nation on
the basis of a new docunent D4. Therefore, the decision
to refuse the refund of a further search fee has to be
set aside for formal reasons al one.

For the above reasons, therefore, the appellant's
request for a refund of a further search fee under
Rul e 46(2) EPC is justified.
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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 departnment of the first
instance with the order to grant a patent on the basis
of the docunents according to the nmain request as
specified under item VIl above.

3. The refund of one further search fee is ordered.
The Regi strar: The Chai r man:
M Zawadzka R K. Shukl a
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