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The appel | ant (opponent) | odged an appeal, received on
24 Cctober 2001, against the decision of the opposition
di vi sion, dispatched on 29 August 2001 to reject the
opposi tion agai nst the European patent No. 0 480 038
(application No. 90 916 807.2). The fee for the appeal
was paid on 24 Cctober 2001. The statenent setting out
t he grounds of appeal was received on 13 Decenber 2001.

Opposition had been filed against the patent as a whole
on the basis of Article 100(a) EPC, and in particular
on the grounds that the subject-matter of the patent
was not patentable within the terns of Articles 52

to 57 EPC because it did not involve an inventive step.
To support their objections the opponents referred
inter alia to the follow ng docunents:

(D2) DE- C2- 23 19 854
(D4) EP- A-0 153 618
(D12) Handbuch der Leiterplattentechnik,
Eugen G Leuze Verl ag, second edition, 1982,

pages 168 to 173 and page 276.

During the appeal proceedings the parties also nade
reference to the foll ow ng docunents:

(D13) JP-A-60 177 634, including the correspondi ng
Pat ent Abstract of Japan and a parti al
translation filed with by the respondents with a
letter of 14 February 2003;

(D14) EP-A-0 115 158, which had been cited during the
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exam nation procedure.

On 19 February 2003 oral proceedi ngs were conducted at
the requests of both parties.

At the oral proceedings the appellants requested that
t he deci sion under appeal be set aside and that the
pat ent be revoked.

The respondents requested that the appeal be di sm ssed

and that the patent be nmaintained as granted, or on the
basis of the auxiliary request including clainms 1 to 19
filed with the letter dated 15 January 2003.

The wordi ng of independent claim1 of the main request
reads as foll ows:

"A method for producing a ceram c board, characterized
by bonding a nmetal plate onto a ceram c board through
an active netal ingredient-containing brazing material,
etching said netal plate to forma netal circuit
pattern and renovi ng an unnecessary part of the brazing
mat erial by chemi cal l|iquor treatnent.”

Claims 2 to 25 of the main request are dependent
clainms. The clains of the auxiliary request are not
rel evant to the present deci sion.

The argunents of the appellants nay be sunmarised as
fol | ows.

The subject-matter of claim1 of the main request
relates to a nmethod for producing a ceramc circuit
board in which a netal plate is bonded to a ceramc
circuit board through a brazing material containing an



0771.D

. 3. T 1225/ 01

active metal ingredient. This technol ogy was well known
at the priority date of the patent in suit and is, for
i nstance, disclosed in docunents D4 and D13. As

di scussed in D4, an inportant application of this
technol ogy relates to the bonding of netal plates onto
alumniumnitride (AIN) ceram c substrates, since for
this substrate material the direct copper bondi ng (DCB)
techni que is not recommended because of the inferior
wettability of AANw th brazing nmaterials, see page 2,
| ast paragraph of D4. Therefore the closest prior art
for the question of inventive step is the general

di scl osure of this technique on page 3, second

par agr aph of D4, where the joining of an Al N substrate
and a Cu nenber by interposing a brazing materi al
including an active netal (Ti, Zr, H) is disclosed.
Docunents D4 and D13 al so include an enbodi nment
relating to the production of a patterned netal wring
sheet on the basis of the same technology. In these
enbodi nents, see Figure 2 of D13, the patterned circuit
boards are produced by depositing an active netal

| ayer (13) onto plural Cu nmenbers (12) and bondi ng
these onto the AIN substrate (11). Because of the
plurality of Cu nenbers this is a rather conpl ex

nmet hod. The technical problemunderlying claim1l of the
patent in suit with respect to the general bonding
techni que known from D4 and the enbodi nents descri bed
in this docunment and in D13 can therefore be seen in
sinplifying the production of Cu wiring sheets on AN
ceram c boards. The standard techni que for obtaining
wiring sheets, known since as early as 1978 as
docunented by the textbook D12, is by photoetching the
desired circuit pattern into the Cu |ayer. Furthernore
docunent D2, columm 10, lines 19 to 29, discusses in

t he context of the DCB-technique that maski ng and
etching techni ques should be carried out after the
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desired bond has been established, because otherw se
the already structured wiring sheets would have to be
handl ed before the bonding, which was quite problematic
in view of the size of the individual structures.
Therefore this docunment not only nentions the problem
underlying the clainmed subject-matter but al so

i ndi cates the sol ution.

The argunent by the proprietors that according to the
claimed nethod there were two separated etching and
renovi ng steps, wherein the etching was for patterning
the Cu layer and in a second step the brazing materi al
was renoved, is not persuasive, because this does not
exclude that both materials are renoved together.
Furthernore, if the skilled person in carrying out
phot oet ching of the bonded Cu layer in order to form
the circuit pattern observed that there were stil
remmants of the brazing material between the Cu nenbers
after the etching, he would of course know that these
nmust be renoved for avoiding short circuits in the
finished ceramc circuit board. Therefore the nethod
defined in claiml1 does not involve an inventive step,
because firstly the claimlanguage allows for renoval
of the material in one step or using one conpound; and,
if the problemis to be seen in the remaining brazing
mat erial on the ceram c surface causing short-circuits,
t he cl ai mdoes not define a solution for this technical
probl em but nerely repeats the problem by stating that
this material nust be renoved w thout defining a
concrete nmethod step howthis is carried out. Finally,
shoul d the skilled person confronted with the problem
of renmoving the remmants of the brazing material have
had sonme reservation in considering applying chem ca
agents which are aggressive and environnental |y

probl ematic, the only teaching of the patent is that
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one should do this just the sane, which, of course, is
not an invention.

The argunents of the respondents may be summari sed as
foll ows.

The problemunderlying the patent in suit is the
probl em of mass production of wiring boards on ceramc
substrates and inproving its productivity. Docunents D4
and D13 cited by the appellants are docunents fromthe
sane applicant with the sanme priority date and are
overlapping in their disclosures. It is noted that
docunent D14 is al so a docunent fromthe sane conpany
and dates fromthe same tinme period. It therefore
illustrates the technical background in this field. In
particul ar docunent D14 teaches a DCB net hod of bondi ng
a ceram c substrate with an eutectic Cu | ayer and
thereafter etching the Cu layer for obtaining a wiring
circuit. For the discussion of inventive step of the
present invention the passage on page 3, line 24 to
page 4, line 2 of D14 is highly relevant, where it is
stated: "The etching process is possible because only
et chabl e copper is on the ceramic plate. There is no
non- et chabl e nol ybdenum paste or brazi ng paste di sposed
bet ween the copper and the ceramc as in prior art
arrangenments”. This shows that at the priority date of
docunent D14, and equally of the docunents D4 and D13,
the etching of Cu layers after bonding the Cu | ayer
onto a ceram c substrate was only exceptionally carried
out, namely in connection with the DCB techni que,
because the probl em of non-etchabl e brazing paste does
not exist with the DCB techni que. The probl em of excess
brazi ng paste overflow ng out of the Cu nenbers is also
mentioned in D4 on page 3, lines 30 to 31, whence this
docunent teaches to keep the brazing layer as thin as
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possi ble. Furthernore this problemin the production of
a printed wiring board is avoided in D4 by first
formng the wiring board structure, then depositing a
very thin layer of active netal (Ti) and brazing
material (Ag) and subsequently joining the plural Cu
sheets to the cerami c substrate. The present invention
resides in the finding that it is possible to elimnate
the remmants of the brazing |ayer by chem cal I|iquor
treatment in a second step w thout negative
consequences for the Cu structure etched in a first
step. This is counterintuitive, since the Cu |layer is
nore easily etchable than the active netal containing
brazing layer. The skilled person would therefore have
feared that renoving the brazing remants woul d be
detrinmental to the already etched Cu wiring structure.
Thi s unexpected effect is obtained by the nmethod steps
of claim1l according to which, after the bonding of the
netal plate to the ceramic substrate, in a first step
the metal layer is treated with an etching agent; and
in a subsequent second step the remants of the brazing
material are elimnated wwth a chem cal |iquor

conmpound. This sequence of steps is clearly disclosed
in the patent specification, see page 5, the passage
between lines 39 and 47 (first step); and the passage
on the same page, starting at line 49 (second step).
Since in the prior art there is no disclosure or not
even a suggestion that the active netal containing
brazing material can be elimnated, it is not necessary
to define in the independent claimexplicitly the

chem cal agents to be used, because the core of the
invention lays in the two-step nmethod, whereas the
agents are disclosed in the patent specification. Wth
the clainmed nmethod ceramc circuit boards can be

manuf actured in a mass production which is a further

i ndi cation of inventive step.
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Reasons for the Decision

1. The appeal is adm ssible.

Mai n request

2. | nventive step.

2.1 The patent in suit relates to a nethod for producing a
circuit board conprising a netal plate bonded onto a
ceram c substrate through a brazing material including
an active netal ingredient. In the decision under
appeal the opposition division had considered that the
closest prior art is disclosed in docunent D4. The
parti es have equally based their anal yses on this
docunent with the reservation that the appellants
mainly referred to page 3, 2nd paragraph of docunent D4
which in their submi ssion is the general disclosure of
t he techni que in question.

2.2 Docunment D4 in its broadest disclosure teaches a nethod
of bonding a ceramic alumniumnitride substrate and a
copper menber by interposing an active layer with a
t hi ckness of 0.5 to 10 pum conprising silver and an
active nmetal (see claim1 of D4). The nethod defined in
claiml of the patent in suit relates to the particul ar
type of ceramc circuit boards in which the netal
menber is a wiring or circuit pattern. Docunent D4
di scl oses several exanples of manufacturing a ceramc
circuit board conprising a ceram c substrate and a Cu
Wi ring sheet. Therefore the skilled person wishing to
manufacture a circuit board of this type would as a
matter of course consult the entire docunent D4 and in
particul ar those parts disclosing the manufacturing

0771.D Y A
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steps in detail, and not only the part of D4 teaching
t he general bonding technique of a ceram c substrate
and the netal nmenber.

In the Exanples disclosed in D4, the circuit board is
obtained by starting fromplural sheets of Cu nenber
(Exanmples 1 to 5); or by first formng a Cu wiring
sheet by photoetching a sheet into the predeterm ned
shape (Exanple 6); or by first formng a Cu wiring
sheet by bl anki ng processing a Cu sheet into the
predet erm ned shape (Exanple 7). These exanples have in
common that the shape of the Cu wiring structure is
formed before bonding the wiring sheet to the ceramc
substrate, the final step of the manufacturing process
bei ng t he bondi ng.

The subject-matter of claim1 of the main request
differs fromthe nmethod of producing a ceramc circuit
board disclosed in D4 by the features that the original
netal plate is firstly bonded to the ceram c substrate
plate and in a second step the netal plate is
structured by etching and the unnecessary part of the
brazing material is renoved.

The objective problem solved by claim1 of the patent
in suit can therefore be seen as providing an
alternative manufacturing process to the known nethod.

According to the appellants, the person skilled in the
art would, in view of the complexity involved in the
particul ar technique in D4 of handling a plurality of
prestructured Cu sheets, consider nodifying this nethod
by first joining the AIN ceram c substrate and the
original Cu nenber as disclosed on page 3, second

par agraph of D4, before applying the standard technique
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of photoetching as, for instance, disclosed in
docunent D2, colum 10, lines 19 to 29. He would then
be aware that any renmai ning brazing remants nust, of
course, be renoved fromthe etched circuit board
structure. In addition, in the appellants' subm ssion
the nethod steps defining this nmeasure in claim1l did
not contribute to an inventive step because they were
open to interpretation and did not define a clear

sol uti on.

It is conmon ground that prior to the priority date of
the patent in suit photoetching was a w dely known
technology in the art of manufacturing circuit boards,
as for instance docunented in the textbook D12.

Furt hernore docunent D2 indeed teaches to apply this
technique after joining the netal with the nonnetallic
substrate. However, the joining technique applied in
this docunent is based on form ng an eutecticum between
the metal and a reactive gas, and therefore provides a
direct bond according to the so-called DCB technol ogy.
In this technol ogy, the problem of brazing including an
active nmetal form ng disturbing remmants by reacting
with the ceram c substrate does not exist. This is
confirnmed by the passage in docunent D14 cited by the
respondents, according to which the etching process is
only possi bl e because nol ybdenum (which is an active
nmetal ) or brazing paste are not present.

In the opinion of the board it is therefore not a
priori plausible that the skilled person woul d consi der
nodi fying the process of manufacturing a ceramc
circuit board as disclosed in docunent D4 in Exanples 1
to 6, in particular because this docunent teaches three
di fferent ways of preparing the Cu wring nmenber which
all have to be carried out before bonding it to the
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ceram c substrate. In this respect the teaching of D4
IS quite unambi guous.

On the assunption that the skilled person would
neverthel ess attenpt to first join a nmetal nmenber with
a ceram c substrate and then to apply the known net hod
of photoetching using the usual etching agents to form
the wiring pattern in the netal |ayer he would be faced
with a patterned circuit board with remmants of the
brazing nmaterial between the etched parts, i.e. wth a
usel ess product. For the typical person skilled in the
art, this finding together with the teaching of D4 that
the circuit wiring preparation of the netal |ayer
shoul d be carried out before the bonding would be a
convi nci ng argunent agai nst reversing the etching and
bondi ng sequence.

In any case, the skilled person would find that first
carrying out a bonding step and subsequently a
phot oet ching step as known fromthe DCB technol ogy
woul d | ead to a poor product. Furthernore, since in the
prior art on file no teaching can be found as how to
renove such brazing remants in a technically feasible
way he would al so not have any further inpetus to
pursue the nethod of docunment D4 with reversing its
process steps.

Therefore in the assessnent of the board, although the
skilled person mght in principle contenplate reversing
the process steps in the nmethod disclosed in D4 since
the reverse steps are also carried out in the rel ated
DCB t echnol ogy, he would after trying out this
alternative process discard it because of the

di sappointing result and the remai ni ng problem for

whi ch, furthernore, no sinple solution was available in
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the literature

As noted in point 2.6 supra, in the opinion of the
appellants claim 1 does not define the solution to the
technical problemin terns of concrete technical
features. During the oral proceedings the appellants
furthernore argued that the sequence of steps and the
use of two different chem cal agents are not

unanbi guously defined in the claimso that no argunent
in favour of inventive step can be deducted therefrom

Apart fromthe fact that lack of clarity is no ground
for opposition, the board does not share this view as
far as inventive step is concerned. Claim1 of the
patent in suit defines a manufacturing nethod. The
sequence in which the nethod steps are defined in the
cl aim (bondi ng; etching; renoving) is quite clear, and
there is no serious doubt about the skilled person not
havi ng probl ens in understanding their chronol ogi cal
order. Furthernore, even should he have the slightest
doubt he would find anple support for the chronol ogi cal
sequence of steps throughout the patent specification.

The board can al so not agree with the objection that
the claimwas silent about a concrete nmethod step as to
how the brazing remants are renoved, and that the
claimdid not define therefore a solution, which
definition was required for establishing an inventive
step. The board di sagrees because the clainmed invention
is not confined to the single step of "renoving brazing
remmants froma ceram c surface"” but refers to a

nodi fication of a prior art manufacturing process and
in addition provides this particular step in the
nodi fi ed process whereby a ceramic circuit board of
good quality is obtained. Furthernmore, in the opinion
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of the board it is not correct to assune that claim1l
did not define any restrictions with respect to the
conmpounds to be used. The first conpound shoul d be an
agent for etching the netal; the second conmpound shoul d
have the property of renoving the unnecessary part of
the brazing material. Therefore, since the invention
rather resides in the finding that two agents can be
used in sequence, the first to be selected to etch the
netal and the second to be selected for renpving the
remmants, the definition of these agents in functional
ternms appears justified. In any case the enbodinents in
the patent specification offer anple information of
concrete exanpl es.

Wth respect to docunent D13, it was never contested
that it discloses a simlar process as docunent D4
albeit in less detail. Therefore the considerations
made with respect to D4 equally apply to D13.

Hence, in the opinion of the board, the subject-matter
of claim1l is not obtainable by a conbination of prior

art docunents in an obvi ous way.

Clains 2 to 25 are appended to claim1l and equally
i nvol ve an inventive step.

Auxi | iary request

Since the main request of the respondents is allowable
there is no need to address the auxiliary request.

these reasons it 1s decided that:
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The appeal is dism ssed.

The Regi strar: The Chai r man:

P. Muartorana E. Turrini
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