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Summary of Facts and Subm ssi ons

0533.D

This is an appeal from a decision of the opposition

di vi sion, dispatched on 7 Decenber 2000, to revoke

Eur opean patent No. 0339881 pursuant to Article 102(1)
EPC for lack of an inventive step having regard to the
prior art disclosed in the follow ng docunents

D1: J. Materials Science, Vol. 21, pages 522 to 528,
1986;

D2: "A Scientific Guide to Surface Mount Technol ogy"”,
C. Lea, page 321, Electrochem cal Publications Ltd,
Scot | and, 1988;

D3: BBC-Druckschrift D HL 2669 82 D, Sonderdruck aux
BBC- Nachri chten, Jahrgang 64, Heft 7/1982,
pages 196 to 200;

D4: EP-A-0 237 739;

The appellant (proprietor) filed a notice of appeal and
paid the appeal fee on 1 February 2002. The st atenent
setting out the grounds of appeal was filed on 3 Apri
2001.

The appel | ant requested that

- that the decision under appeal be set aside,

- t hat the patent be maintained on the basis of any
one of the main and first to third auxiliary

requests submtted during the opposition
proceedi ngs or on the basis of the fourth
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auxiliary request filed wth the statenent of the
grounds of appeal.

Oral proceedings were requested in the event the Board
consi dered not granting any of the appellant's requests.

The respondent (opponent) requested that the appeal be
di sm ssed.

In a comuni cation dated 28 Cctober 2003 which
acconpani ed the summons to oral proceedi ngs set for

3 February 2004, the Board inforned the appellant of
its prelimnary view that neither the main request nor
any of the first to fourth auxiliary requests conplied
with the requirenents of the EPC.

In response, the appellant filed on 5 January 2004 a
new set of clainms as fifth auxiliary request.

Fol l ow ng wi t hdrawal during the oral proceedings of the
mai n request and the first to fourth auxiliary requests,
the former fifth auxiliary request becane the sole
remai ni ng request, of which claim11 has the follow ng
wor di ng:

"1l. A nethod of meking a circuit board conprising a
ceram c conposite substrate, the nmethod conprising:

appl yi ng one face of a copper nenber having
opposite faces and a thickness of 0.25mm - 0.6mm
to one surface of a ceram c substrate having
opposite surfaces to forma pre-bonded assenbly,
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heating said assenbly to a tenperature in a range
of 1065°C to 1083°C thereby form ng a copper-
oxygen eutectic direct bond between the copper
menber and the substrate to form a heat-bonded
copper menber on the ceram c substrate, the copper
menber including oxygen in a range of 100ppmto
3000ppm and

characterized by

chem cally etching the other face of the heat-
bonded copper nenber to form a predeterm ned
circuit pattern having at |east one nounting area
and at | east one electrode area on the ceramc
substrate,

removing a surface layer of the circuit pattern by
chemcally polishing the circuit pattern, such
that the nedi an surface roughness (Ra) of the
circuit pattern is not greater than 4um and the
maxi mum surface (Rmax) thereof is not greater than
18um and

nounting at | east one electrical elenent on said
at | east one nounting area by soldering and

el ectrical connecting a bonding wire to said at

| east one electrical elenment and said at |east one
el ectrode. "

The appellant's argunent in support of his request can
be summari zed as foll ows.

The invention relates to a nmethod of making a circuit
board on conposite substrates in which a copper foil is
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directly heat-bonded to a ceram c substrate, and an
el ectroni c conponent is secured and electrically
connected to the copper surface of the conposite
substrate by sol deri ng.

The inventors found that device failures were
attributable to overheating caused by gaps having
formed between the copper sheet and the conponent. The
inventors further found that wettability of the copper
sheet by the solder played a crucial part in the
formati on of these gaps.

There is also the further problemof particles of photo
resist being left on the copper surface after the
circuit pattern has been etched.

To reduce device failures, the invention provides a

met hod of manufacturing the circuit board such that the
surface roughness of the copper sheet lies in a pre-
defined range which ensures high wettability of the
copper by the solder. The required nmedi an surface
roughness of not nore than 3 pm and the maxi num surface
roughness 18 um which ensures optinumwettability, is
achi eved by chem cal polishing, which also has the
effect of renoving remaining particles of photo resist.
It is this whole conbination of features which needs to
be considered in assessing whether the invention

i nvol ves an inventive step. Since this conbination is
not suggested by the prior art, the invention involves

an inventive step.

The argunents put forward by the respondent can be
sunmmari sed as foll ows.
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Article 123(3) EPC

Claim1l as granted required a selection of the pre-
bonded surface roughness such that the specified
surface roughness woul d be obtained after heat-bonding
(claim1, paragraph c)). This dependence between the
mat eri al characteristics before heat-bonding and those
foll owi ng heat-bonding is wholly absent fromclaim1 of
t he request. The amended claim 1l of the request
therefore contravenes the provisions of Article 123(3)
EPC.

| nventive step

The formation of a conposite substrate in which a
copper sheet of is directly heat-bonded to a ceram c
base is known from Docunent D3, which constitutes the
cl osest prior art. Heat-bonding takes place in a
furnace heated to between 1065 and 1082°C.

Usi ng sol dering to nount electronic conponents on such
substrates is a standard technique in the field.
Properly defined, the aimof the invention is therefore
to provide reliable solder connections between
substrates and conponents. The skilled person woul d
furthernore know that in order to obtain satisfactory
sol der connections, good wettability is required

bet ween copper and sol der.

The skilled person encountering problens with sol der
connections would know in general terns from docunent
D2 (page 321, |ast paragraph, and page 322, first and
second lines) that surface roughening usually causes an
increase in the contact angle and hence a decrease in
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wettability. The skilled person would then be taught by
docunent D1, in particular its table 1, that for an
increase in the nedian roughness (Ra) fromO0.62 pumto
4.94 ym the contact angle between copper and tin
increases fromb51.5° to 56.5° when heated for 1 mnute,
and from 30.5° to 43° when heated for 45 m nutes.

Since the skilled person would al so know that the
surface roughness can be controlled by polishing

i ncludi ng chem cal polishing, it would be obvious to
arrive at the invention. Specifying that both nedian
and maxi mum surface roughness conditions need to be
satisfied does not contribute anything further as these
two paraneters are intimately |inked.

Reasons for the Decision

1

0533.D

The appeal is adm ssible.

Article 123(3)

Claim1l as granted stated in paragraph c) that

"the copper nmenber has an initial, pre-bonded surface
roughness such that, if necessary when adjusted by
pol i shing after heat bonding, the nedi an surface
roughness (Ra) of the heat-bonded copper nenber is not
greater than 3um and its maxi mum surface roughness
(Rmax) is no greater than 18um".

Thus, as argued by the respondent, according to the
granted claim1 the initial, i.e. pre-bonded surface
roughness of the copper nenber nust be chosen to yield
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t he cl ai ned nmedi an and maxi num surface roughness after
bondi ng.

Claim 1 of the sole renmaining request of the appellant
does not mention the requirenent for the initial
surface roughness of the copper nenber. Claim1l as
anmended therefore extends the protection conferred by
the patent which is contrary to the provisions of
Article 123(3) EPC

However, even if the clai mwould have been further
amended to neet the provisions of Article 123(3), its
subject matter would not, in the Board's view, have
fulfilled the requirenment of involving an inventive
step as required by Article 56 EPC for the follow ng

reasons.

Docunent D3 discloses the fabrication of a conposite
substrate in which a copper sheet of 0.5 mm (page 6,

| eft-hand col um, second paragraph) is directly heat-
bonded to a ceram c base at tenperatures around 1070°C
(page 5, centre columm, penultinmate line) in a furnace
heated to between 1065 and 1082° (page 5, right-hand
colum, fourth paragraph). There can be no doubt that
soldering is routinely used to nmount el ectronic
conponents on such substrates. There is also in the
Board's view no doubt that, faced with device failures,
the skilled person would have routinely checked the

sol der connecti on between the device and the substrate
woul d have di scovered the gaps in the solder connection
referred to in the patent (page 3, lines 6 to 12), and
woul d have correctly identified these defective sol der
connections being the cause for inpaired heat

conducti on.
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G ven therefore, that the problemto be solved is thus
to provide a nore reliable solder connection, the
skill ed person woul d have been aware that good wetting
of the copper by the solder is an inportant
precondition for a good quality sol der connection.

The respondent had argued that the disclosure in
docunent D2 was inconclusive in that it did not inform
the skilled person what precisely the effect of

i ncreasing the surface roughness would be. However, it
is clear fromthe contents of point 10.3.3 on pages 320
to 322 of docunent D2, which is a textbook, that the
skill ed person woul d have known that surface roughness
has an effect on wetting, even if the effect in the
particul ar case was not specifically disclosed. In
these circunstances it can be expected of the skilled
person to performroutine experinents to evaluate the
effect of surface roughness on wetting, including, if
required varying the surface roughness by well-known

t echni ques such as poli shing.

In the Board's view, such routine experinmentation would
have led the skilled person directly to a satisfactory
sol der connection and thus to a nedian surface
roughness not exceedi ng about 3 um The second
requirenment of the claimis that the maxi num surface
roughness is not greater than 18 um The Board

consi ders persuasive the respondent's argunent that the
cl ose rel ationship between nedi an and maxi mum surface
roughness woul d inevitably have caused this second
requirenent to be fulfilled when the requirenent for a
medi an surface roughness not exceedi ng about 3 pum was
nmet .
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4.5 The preference for chem cal polishing over nechani cal
polishing to obtain a medi an surface roughness not
exceeding 3 umis also not considered by the Board to
contribute to an inventive step, because there are only
two options to choose from Moreover, in the |light of
t he common general know edge that sol der connections
nmust be clean, the skilled person will routinely
consi der using chem cal polishing since doing so also
renoves various inpurities fromthe copper surface. The
Board thus considers that the skilled person would have
arrived at the subject matter of claim1l nerely by

followi ng a | ogical sequence of routine investigations.

5. For the foregoing reasons, in the Board' s judgenent the
pat ent does not conply with the requirenents of
Articles 56 and 123(3) EPC.

Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

D. Meyfarth R K Shukl a
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