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Summary of Facts and Subm ssi ons

0498. D

Eur opean patent application No. 90 119 255.9 was
refused by the decision of the exam ning division dated
28 May 1996 on the ground that it did not neet the
requi renents of Article 123(2) EPC

Caiml formng the basis for the decision under appea
defined a ceram c substrate conprising conductive

i slands of al um num having a specific level of purity
(greater than 99.98% for the alum nummaterial form ng
the conductive islands whereas according to origina
claim1l the conductive islands are fornmed either of

al um num or an alum num alloy. According to the
decision, there was no indication in the application as
filed of the clainmed purity Iimt of 99.98% and of any
significance which mght be attributed to the clained
purity range, since it was evident from T Tables 1 to 5
of the application in suit that not only pure al um num
but any al um num all oy sol ved the probl ens of
decreasing the weight of the substrate and inproving
its resistance agai nst crack formati on when subjected
to repeated thermal cycling.

Furthernore, it was held in the decision under appea
that claim1 anmended so as to be limted to the use of
al um num for the conductive islands would not have been
open to an objection under Article 123(2) EPC. Such a
claim however, would have | acked novelty in view of
the prior art docunent

D4: EP-A-0 097 944.

The appel |l ant (applicant) | odged an appeal on 27 July
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1996 paying the appeal fee the sane day, and filed a
statenent of the grounds of appeal on 30 Septenber 1996
along with clains 1 to 11. Wth the letter dated

11 Novenber 1996, the appellant filed results of
experinments carried out on sanples of ceramc
substrates according to the invention, in the follow ng
referred to as "suppl enentary experinents”.

In its comuni cation annexed to the sunmons to the ora
proceedi ngs requested by the appellant as an auxiliary
request, the Board infornmed the appellant of its

provi sional views that whereas the clains formng the
appellant's main and auxiliary requests conplied with
the requirenents of Article 123(2) EPC, they did no
appear to neet the requirenments of novelty and

i nventive step, respectively. In response, the
appellant filed with the letter dated 8 Novenber 1999
three sets of clains formng a main request, and first
and second auxiliary requests, respectively.

At the end of the oral proceedings held on 7 Decenber
1999, the appellant filed anended description pages and
requested that the decision under appeal be set aside
and a patent be granted on the basis of the follow ng

docunent s:

d ai ns: No. 1 to 6 of set | (main request) filed
with letter dated 8 Novenber 1999;

Descri ption: Pages 1 to 30 as filed in the ora

pr oceedi ngs;

Dr awi ngs: Sheets 1/5 to 5/5 as originally filed.
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V. Claim 1 under consideration reads as foll ows:

"1. A ceram c substrate used for an electric or
el ectronic circuit conprising

(a) a ceramc plate (11) forned of a substance mainly
conposed of alum numnitride,

(b) conductive island neans (12/13) bonded to one
surface of said ceramc plate and providing a
conductive path for at |east one circuit conponent
(16/17) connected thereto,

characterized in that

(c) anmetallic heat sink (14;24) is connected to the
ot her surface of said ceramc plate, and said
conductive island neans (12/13) and said netallic
heat sink (14; 24) consist of al um num having
purity equal to or greater than 99.98 percent."”

VI . The appel |l ant presented essentially the follow ng
argunments in support of his request:

(a) Although docunent D4 discloses the conbination of
havi ng conductive islands made of alum numon a
substrate made of AIN, the degree of purity of
al um num as specified in claim1l is not disclosed
in this docunment. Moreover, alum numis nmentioned
in docunent D4 as nerely one of many possible
net al s.

(b) There is no suggestion in docunent D4 or any ot her
of the cited prior art docunents that conductive

0498. D Y A
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i sl ands nmade of alum numw th high purity on AN
substrates woul d be particularly resistant against
the repetition of thermal stress, as in the case
of the ceram c substrate according to the clai ned
i nvention.

(c) The results of the supplenentary experinments where
the sanples referred to in the application as
filed were subjected to a higher nunber of therna
cycles than reported in the application as filed
show t he advantages of the clainmed purity range of
alum num In particular, the supplenentary
experiments showed that only the sanples falling
wthin the scope of claiml1, i.e. where both the
conductive islands and the heat sink had an
al um num purity of 99.98% or above, w thstood 700
heat cycles or nore w thout cracks.

Reasons for the Deci sion

2.1

0498. D

The appeal conplies with Articles 106 to 108 and
Rul e 64 EPC and is therefore adm ssible.

Anmendnent s

Caim1l contains the features of clainms 1 and 2 as
originally filed wwth the added restriction that the
purity of the alum numin the conductive islands and
the heat sink is equal to or greater than 99.98
percent. Original clains 1 and 2 nerely specify that

t he conductive islands and the heat sink, respectively,
are made of al um num or an al um num al | oy.
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Referring to Tables 1 and 4 of the application as
filed, specinens 9, 25, 36, and 38 have an purity of
99.98% of the aluminumin the conductive island and the
heat sink; specinens 10, 27, 32, and 37 have a purity
of 99.995% and specinens 1, 6, 7, 24, 26, 29, 33, and
39 conprise "pure alum nunt.

Thus, the end-points (99.98% and 100%, as well an

i nternmedi ate point (99.995% are disclosed in the
application as filed. Mreover, figure 5 of the
application as filed shows continuous graphs between
the al um num content of a substrate and the nunber of
heat cycles applied to the substrate. It is evident
fromthese graphs that the crack resistance of the
substrate i nproves as the al um num content is increased
conti nuously from about 97.0%to just bel ow 100%

I n the decision under appeal, the exam ning division
argued that in the application as filed, no
significance of the clainmed range of purity was
derivable, since it was evident from Tables 1 to 5 of
the application in suit that there were severa

al um num al | oys which fell outside the clained range
but nonet hel ess sol ved the probl ens of decreasing the
wei ght of the substrate and of inproving its crack
resistance in repeated thermal cycling, at least with
respect to sanpl es having conductive islands and heat
si nk made of copper.

In the Board's view, however, in the consideration of
the requirement of Article 123(2) EPC, it is irrelevant
whet her or not there is any significance in selecting a
narrow range or inprovenent over the selected range in
relation to the disclosed broad range; what is rel evant
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is whether or not the narrow range is clearly derivable
fromthe application as fil ed.

Moreover, it is apparent from Tables 1, 2, 4, and 5
that the specinens 1, 6, 7, 9, 10, 24 to 27, 29, 32,

33, 36 to 39 having the narrow range of al um num
according to the invention provide an inproved crack
resistance in repeated thermal cycling and reduced
weight ratio in relation to specinens having conductive
i sl ands and heat sink both nmade of copper, and thus

sol ve the problens addressed in the application as
filed.

Thus the limtation of claiml nerely represents a
reduction to a range al ready envi saged within the
application as filed (cf. also T 571/89, unpublished,
reasons 2.1; T 53/82, unpublished, reasons 2; T 2/81,
Q) EPO 1982, 394, reasons 3).

In the Board's view, therefore the requirenents of
Article 123(2) EPC are nmet by the application as
amended.

Novel ty

Docunent D4, which the Board considers as the cl osest
prior art, discloses a "netal nenber"” bonded to a
substrate of a non-oxide ceram c such as AN (cf.

page 3, lines 10 to 16 and 23 to 25). According to the
docunent, the "netal nenber"” may consist of "a sinple
body of copper, iron, chrom um nickel, nolybdenum
silver, cobalt, or alumnum or, alloys or m xtures
thereof" (cf. page 5, lines 22 to 25). From page 9,
lines 23 to 26, it is evident that the "netal nenber”
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corresponds to the conductive islands of the
application in suit. Thus, docunent D4 discl oses the
alternative of having conductive islands nmade of

al um num bonded to a surface of an Al N substrate.

The device of claim1l differs fromthat of docunent D4
inthat (i) a heat sink is provided on the opposite
surface of the conductive islands; and (ii) both heat
sink and the conductive islands are nade of al um num
having a purity equal to or greater than 99. 98 percent.
Docunment D4, on the other hand, neither nentions a heat
sink nor specify any degree of purity for the netal
used for the conductive islands.

Thus, the subject matter of claiml is new with respect
to docunent D4 within the neaning of Article 54(1) and
(2) EPC.

I nventive step

In the application as filed, the technical problens to
be solved are two-fold: firstly to reduce the wei ght of
the substrate; and secondly to enhance the crack

resi stance of the substrate against repeated therm
stress (cf. application as filed, page 2, last line to
page 3, second paragraph).

In the application in suit, the above two problens are
solved by providing the AIN substrate with the two
features (i) and (ii) referred to in item 3.2 above.
From t he suppl enentary experinents provided by the
appellant, it is evident that the technical effect of
obtai ning a high resistance agai nst cracks due to
repeated thermal stress is only obtained when both the
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conductive islands and the heat sink are nade of

al um num having a purity of 99.98% or higher: Tables 2
and 5 of the supplenmentary experinments show the results
of treating sane specinens as described in the
application as filed to between 400 and 700 heat

cycles. The results showed that only specinens 1, 6, 7,
9, 10, 24 to 27, 29, 32, 33, 36 to 39, i.e., those
falling wwthin the scope of claim1, wthstood 700 heat
cycles without cracks. Furthernore, specinens having
only one of the conductive islands or the heat sink was
made of al um num having a purity of 99.98% or higher
showed cracks after 400 heat cycles, although the sane
sanples were shown in Tables 2 and 5 of the application
as filed to wthstand 200 heat cycles w thout cracks.

Docunent D4 on the other hand is concerned with the
probl em of adhesi on of netal nenbers bonded to the
surface of a ceram c substrate and does not address any
of the above problens. Heat sinks are al so not
nmentioned in docunent D4. Neverthel ess, as the problem
of wei ght reduction is routinely encountered in the
technical field of substrates for electronic circuits,
the skilled person would consider this problem although
this is not explicitly enphasized in the prior art
docunent .

The skilled person faced with the task of decreasing
the wei ght of a device according to docunent D4 and at
the sane tine ensuring an adequate heat dissipation
woul d in the Board's view consider the substrate nade
of AIN together with the "nmetal nenbers” nmade of

al um num since it is commonly known that Al N has
superi or heat dissipation properties and al um num has
| ow density.
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It could be argued that while considering further

I nprovenent in heat dissipation, the skilled person
woul d consi der using a heat sink on a surface of the
substrate opposite to that provided with the conductive
I sl ands, since the use of heat sinks is generally known
in the art. Nevertheless, in the consideration of

wei ght reduction of the substrate and the heat sink,
the Board in agreenent with the subm ssion of the

appel lant, is of the viewthat the | evel of purity of

al um numwoul d play an insignificant role, so that
there was no reason for the skilled person to sel ect
the clained range of purity of alum numfor both the

conducti ve islands and t he heat si nk.

As di scussed in section 4.2 above, the supplenentary
experinents clearly denonstrate that a conbi nation of
t he heat sink and the conductive islands both nmade of
al um num having a purity equal to or greater than

99. 98% remar kabl 'y i nproves the crack resistance of the
substrate in relation to a conbination falling outside
the clained range of purity. The Board finds no
indications in the available prior art which woul d
pronpt the skilled person to investigate whether the
crack resistance of the substrate agai nst repeated
thermal stress is influenced by the degree of purity of
alum numin both the conductive islands and the heat

si nk.

For the foregoing reasons, in the board' s judgnent, the
subject matter of claim11 is not obvious having regard
to the cited prior art, and accordingly involves an

i nventive step as required by Article 52(1) EPC

Clains 2 to 6 are dependent on claim1, and therefore
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i nvol ve an inventive step.

O der

For these reasons it is decided that:

1. The deci si on under appeal is set aside.

2. The case is remtted to the departnent of the first
instance with the order to grant the patent on the
basis of the foll ow ng:

d ai ns: 1to 6 of set | filed with |letter dated
8 Novenber 1999;

Descri ption: pages 1 to 30 as filed in the oral

pr oceedi ngs;

Fi gures: sheets 1/5 to 5/5 as originally filed.
The Regi strar: The Chai r man:
D. Spigarelli R K. Shukl a
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