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Summary of Facts and Subm ssi ons

3097.D

Eur opean patent application No. 94 115 966. 7 was
refused in a decision of the exam ning division dated
21 June 2000. The ground for the refusal was that the
application did not nmeet the requirenent of inventive
step having regard to the prior art docunments

D1 US- A-3 829 598;
D2: GB-A-2 084 796; and
D5 JP-A-2 064 070.

The appel |l ant (applicant) | odged an appeal on 17 August
2000, paying the appeal fee the sane day. A statenent
of the grounds of appeal was filed on 6 October 2000
together with an anmended set of clains.

In a comuni cati on of the Board acconpanyi ng summons to
oral proceedings, the Board infornmed the appellant that
it was of the provisional opinion that the requirenents
of Articles 83 and 56 EPC were not net.

In response to the above conmunication of the Board,

t he appellant submtted with the letter dated

16 Cctober 2003 the follow ng prior art docunents in
order to overcone the objection raised under Article 83
EPC:

D7: JP-A-5 213 677;
D8: JP-A-5 041 274; and
D9:  JP-A-4 167 971
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In a tel ephone consultation between the rapporteur and

the representative on 3 Novenber 2003, the appellant's

attention was drawn to translations in English provided
by the Japanese Patent O fice of documents D7 and D8.

At the oral proceedings held on 18 Novenber 2003, the
appel  ant requested that the decision under appeal be
set aside and a patent be granted on the basis of the
fol |l owi ng docunents:

C ai ns:
1to 14 filed on 6 October 2000 together with the
statement of the grounds of appeal;

Descri pti on:
pages 1 to 3 and 6 to 12 as originally filed,
pages 4, 4a, 5 and 13 filed on 11 February 2000,
page 4b filed on 6 Cctober 2000 together with the
statenment of the grounds of appeal;

Dr awi ngs:
Figures 1A to 5B as originally filed.

| ndependent clains 1 and 9 of the above request have
t he foll ow ng wording:

"1l. Sem conductor device conpri sing:

a substrate (31) made of an electrically

i nsul ative materi al ;

a netallic pattern nmenber (32) provided on one
maj or surface of said substrate;
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a sem conductor elenent (36) nmounted on said
nmetallic pattern nenber;

a netallic layer (34) provided on another major
surface of said substrate;

a heat dissipation plate (40) fixed onto said
nmetallic | ayer;

a nold body (39) coating both said substrate
nounted with said sem conductor el enent (36) and
sai d head di ssipation plate (40);

said netallic pattern nmenber (32) has an externa
term nal portion extending from said substrate (31)
substantially parallel with said one major surface
of said substrate (31); and

the nold body (39) exposes the external term nal
portion (32b);

characterized in that

said substrate (31) is nade of alum niumnitride;
said substrate (31) is fixed onto the netallic
pattern nmenber (32) by using a brazing filler
containing an elenment of the side group IV of the

periodic table; and

said netallic pattern nmenber (32) is nmade of
copper."

3097.D
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Met hod for manufacturing a sem conductor device
conprising the steps of:

nmounting a sem conductor elenent (36) on a
metallic pattern nenber (32) provided on one major
surface of a substrate (31), said substrate having
a netallic layer (34) on another major surface of
sai d substrate;

fixing a heat dissipation plate (40) onto said
nmetallic |ayer;

coating both said substrate (31) mounted with said
sem conductor elenment (36) and said heat
di ssipation plate (40) with an insulative material;

the pattern nmenber (32) is configured to have an
external termnal portion (32b) extending from
said substrate (31) substantially parallel with
said one major surface of said substrate (31); and

the step of coating is performed so as to expose
the external term nal portion (32b);

characterized in that

said substrate (31) is nade of alum niumnitride;
said substrate (31) is fixed onto the netallic
pattern nmenber (32) by using a brazing filler

containing an elenment of the side group IV of the
periodic table; and
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said netallic pattern nmenber (32) is nmade of
copper."

I n support of his request, the appellant presented

essentially the follow ng argunents:

(a)

(b)

(c)

(d)

The application in suit is concerned with

provi ding a sem conductor device nounting a power
transi stor, power integrated circuit or the like
whi ch is cheap but has a high thermal conducti on.

The cl ai ned device requires | ess production steps
than prior art devices, and therefore production
cost is reduced. In particular, the use of a
brazing filler containing an el enent of the side
group IV of the periodic table does not require a
prior step of netal plating the substrate.
Furthernore, the use of AN and copper for the
substrate and netallic |ayers, respectively,

i nproves the thermal conductance of the device.

Docunent D2 neither contains any hints to sel ect
AN for the substrate nor to bond netal |ayers on
both sides of the substrate with a brazing filler
containing an elenment of the side group IV of the
periodi c table.

Al t hough docunent D8 di scl oses copper |ayer brazed
to an AIN substrate, there is no hint therein to
use this structure for the device of docunent D2.
In particular, a skilled person seeking to reduce
the cost with respect to the device of docunent D2
woul d not consi der docunment D8 at all.
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Reasons for the Decision

2.2
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The appeal conplies with Articles 106 to 108 and
Rule 64 EPC and is therefore adm ssible.

| nventive step

It is not in dispute that docunent D2 represents the
closest prior art. It discloses a sem conductor device
for mounting a power sem conductor elenent conprising a
substrate 28A nade of e.g. alumna (cf. Figure 23;

page 6, lines 13 to 43; the sentence bridgi ng pages 3
and 4). A netallic pattern nenber 31 and a netal |ayer
32 are provided on opposite major surfaces of the
substrate. The sem conductor elenent 6 is nmounted on
the metallic pattern nmenber 31 and a heat dissipation
plate (heat sink) 3 is fixed to the netal |ayer 32. A
nol d body 10 made of an insulating material is provided
coating the substrate and the heat dissipation plate in
such a manner that an external term nal portion 19 of

the metallic pattern nmenber renai ns exposed.

The device according to claim1l differs fromthat of
docunent D2 in that (i) the substrate is made of AN
(ii) the netallic pattern is fixed onto the substrate
using a brazing filler containing an el enment of the

side group IV of the periodic table, i.e. one of Ti, Zr,
and Hf; and (iii) the netallic pattern nenber is nmade

of copper, whereas in docunment D2, the material of the
netallic pattern menber 31 and the netal |ayer 32 is

not specified.
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The technical effect of the distinguishing features (i)
and (iii) is that heat produced in the sem conductor

el ement can be dissipated nore efficiently than in the
devi ce known from docunent D2, since Al N has higher

t hermal conductivity than alum na, and copper is well-
known to be an excellent thermal and el ectrical
conductor. The remraining distinguishing feature (ii) is
a consequence of using AIN for the substrate, since

ot her conventional means for nmounting the netallization
onto the substrate do not work for substrates nade of
AN (cf. application in suit, colum 9, lines 11 to 14).

According to the appellant, the technical problem
addressed by the application in suit relates to
provi di ng a sem conduct or devi ce which has inproved
heat dissipation than the prior art devices and which
is cheaper to produce (cf. itemVIill(a) above;
application as published, colum 2, lines 36 to 41,
colum 3, lines 8 to 13 and 32 to 35).

The Board notes however that the probl em of reducing
the cost is fornulated in view of the prior art cited
in the application in suit (cf. Figures 1 and 2;
colum 2). According to the application in suit, the
cost reduction is attained by having a structure which
has | ess structural conponents and therefore requires
| ess manufacturing steps than the prior art devices
depicted in Figures 1 and 2 (cf. colum 8, line 33 to
colum 9, line 7). This statenment, however, is in
connection with exanples in the application in suit
where a substrate of alum na having the copper pattern
menber and copper |ayer directly bonded to the al um na
substrate, i.e. a structure corresponding to that of
docunent D2.
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For the enbodi nent of the clainmed invention having a
substrate made of AIN, the application in suit

di scloses that this alternative is nore expensive than
that enploying an al um na substrate, since AINis a
nore expensive material than alum na, and a direct
bondi ng techni que cannot be used for fixing the copper
pattern nmenber and copper |ayer to the substrate (cf.
colum 9, lines 8 to 23).

| nci dental |l y, document D2 which refers to simlar prior
art as that of the application in suit, discloses that
the device depicted in Figure 23 requires |ess
assenbling steps than the ol der devices, thereby
reduci ng costs (cf. D2, page 6, lines 28 to 34).

Therefore, when the closest prior art docunent D2 is
taken into account, the objective technical problem
addressed by the application in suit cannot be regarded
as reduction of costs but inproving the heat

di ssi pation of the known seni conductor devi ce.

Docunent D8 di scl oses a substrate 2 nmade of Al N having
a pattern nenber 1 and a netallic layer 1 on the
respective major surfaces of the substrate (cf.

Figure 1; abstract). Both the pattern nmenber and the
nmetallic |ayer are made of copper and are brazed to the
substrate using a brazing filler 3 made of a Ti:Ag: Cu
alloy. The substrate is intended to be used for
nounting integrated circuits chips, power diodes, etc.
(cf. translation, paragraph [0001]). Since AN has high
thermal conductivity, substrates made of AN are

consi dered suitable for sem conductor el enents which
produce | arge anmounts of heat (cf. paragraph [0002]).
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A skilled person seeking to inprove the heat

di ssi pation of the device of docunent D2 woul d thus
consi der the teaching of docunent D8, since contrary to
the appellant's argunents (cf. itemVIII(d) above), it
relates to the sane type of ceram c substrate as in the
devi ce of document D2 having a netallic pattern nenber
and a netallic layer on the respective major surfaces
of the substrate, and it addresses the issue of

i mproving the thermal conduction through the substrate
(cf. D8, paragraph [0002]).

Si nce docunent D8 discloses all the distinguishing
features (i) to (iii) of claim1 (cf. item2.2 above),
a straight-forward application of the teaching of
docunent D8 to the device of docunent D2 would lead to
t he device according to claim1l.

The Board is unable to follow the appellant's argunent
that a skilled person seeking to reduce the cost of the
devi ce of document D2 woul d not consider docunent D8 at
all (cf. itemVIII(d) above), since, as stated under
item 2. 3.3 above, the technical problemto be sol ved
having regard to docunent D2 relates to inproving the
heat dissipation rather than reducing the cost. Since
docunent D8 teaches to inprove the thermal conductance
of the insulating substrate in a sem conductor device
by replacing alumna with AIN, the skilled person would
consi der docunent D8 to be highly relevant for

i mproving the thermal dissipation of the device of
docunent D2.
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2.7 For the above reasons, in the Board' s judgenent, the
subject matter of claim 1 does not involve an inventive
step within the neaning of Article 56 EPC. The
application therefore does not neet the requirenents of
Article 52(1) 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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