BESCEWERDEKAMMERN BOARDS OF APPEAL OF CEAMBRES DE RECOURS

DES BUROPAISCHEN THE EUROPEAN PATENT DE L°'OFFICE EUROFEEN
PATENTAMTS OFPICE DES BREVETS

F

File Number: T 0712/91 - 3.4.1

Application No.: 83 304 301.1

Publication No.: 0 100 232
Title of invention: Substrate for semiconductor apparatus
Classification: HO1lL 23/14

DECISION
of 24 Pedbruary 1993

Proprietor of the patent: . Sumitomo Electric Industries Limited
Opponent : Metallwerk Plansee GmbH
- Headword:
EPC Art. 56
Keyword: *Inventive step (main and first six auxiliary requests: no;

seventh auxiliary request: yes)"®



Europliisches European Office suropéen
Patentamt Pstent Office des brevets

Beschwerdekammem Boards of Appeal Chambres de recours

Case Number : T 0712/91 - 3.4.1

DECISION

of the Technical Board of Appeal 3.4.1

Appellant
(Opponent)

Representative 3

Respondent :
(Proprietor of the patent)

Represantative :

Decisiocn under appeal :

Ccmposition of the Board :

Chairman ¢ G.D. Paterson
Members : Y. van Henden
U.G.0O.M. Himml

of 24 Pebruary 19953

Metallwerk Plansee GmbH
A - 6600 Reutte (AT)

Lohnert, Wolfgang, dr.
Metallwerk Plansee GmbH
A - 6600 Reutte (AT)

Sumitomo Electric Industries Limited
No. 15, Kitahama S-chome

Higashi-ku

Osaka-shi

‘JP - Osaka 541 (JP)

Stephen C. D. Bankes
Baron & Warren

18 South End

Kensington .
GB - London W8 5BU (GB)

Decision of the Opposition Division of the
European Patent Office dated 16 July 1991
rejecting the opposition filed against European
patent No. 0 100 232 pursuant to Article 102(2)
EPC.

er



-1 - T 0712/%1

Summary of Pacts and Submissions

I.

European patent No. 0 100 232 having eight claims was
granted to the Respondent.

Independent Claims 1 and 7 read as follows:

1.

~3

A substrate for use as a carrier for a
semiconductor chip, in which pore portions of a
sintered body obtained by pressing and sintering
using tungsten or molybdenum powders or a mixture
thereof are filled by molten copper so as to form
an alloy of tungsten and/or molybdenum with copper
either

by a method with which inner pores of the sintered
body are filled with molten copper by means of
infiltration of 5-30 wt.% of copper to sintered
body obtained by pressing and sintering tungsten or
molybdenum powders or mixed powders of tungsten and
molybdenum or

ty a method with which inner pores ¢Z the sintersd
body are filled with molten copper obtzined at the
same time when 5-30 wt.% of copper powders nave
been mixed in advance into tungsten cr molybden-m
powders or mixed powders of tungsten ang mcliyvidenum

andé pressed and sintered.

An integrated circuit package conrrising a
sutstrazts ané semiconducter chip comrinzticn
accoriing te Claim & ¢cr Clzim € mounzes inm 2o
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enclosurs base material heving = thermel exgansico
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Claims 2 to 6 are appended to Claim 1, whereas Claim 8
is appended to Claim 7.

The Appellant filed an opposition against the European
patent. Relying upon the state of the art disclosed,
inter alia, in documents

-

- Dl: DE-B-1 141 725 -

D2: DE-B-1 143 588
D3: F. Benesovsky, "Pulvermetallurgie und
| Sinterwerkstoffe”, Metallwerk Plansee AG & Co. KG,
Reutte (Austria), 19?3, pages 146-156,

he requested that said patent be revoked.

In a2 communication dispatched on 5 December 1990 as an
annex to a summons to attend oral proceedings, the

Opposition Division took into consideration the document
D4: DE-A-2 853 951

which had been cited in the European search repor:, and
expressed the provisional view that, with regars tc the
teachings of this document and those cited by the
Opponent (Appellant), Claim 1 of the patent as granted

does not involve an inventive step.

Oral proceedings were nheld on 21 June 1991, at the end
of which the decision was annocunced that the cpocsitico
was rejectec and the zuropean patent maintained as

grantec.
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fact, reading the initial paragraph of (D3) would be
enough to deter the skilled person from further
inquiring about its content.

The Opponent lodged an appeal against the decision of
the Opposition Division. With his Statement of grounds

‘'of appeal, he submitted inter alia the further documents

Bl: H. Schreiner "Pulvermetallurgie elektrischer
Kontakte", Springer-verlag, Berlin/Géttingen/
Heidelberg, 1964, pages III to ViII of "Vorwort*
and pages 12, 13, 146 to 155, 228 and 229;

B2: Brochure headed "ELMET Kontaktwerkstoffe",
Metallwerk Plansee AG & Co. KG, Reutte (Austria),
1977.

The Appellant requested that the impugned decision be
set aside and that the European patent be revoked. In
support of this request, the Appellant submitted that
the Opposition Division had infringed Article 113(1l) EFC

to his prejudice.

The Respondent commented on the grounds ¢ appeal in a
letter dated 28 July 1992. Besides & main request having

- oo -

for its object the dismissal cf tze arc

1)
m

maintenance of the patent as granted, ne suImittsd thrss
subsidiary requests based con amencments < the grzntsl
Claim 2.
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The Respondent's first schksidiary
Clzaim . amencel SO &8s =C speciify 2 maxXimiuom cctroer

corizent cf 20% by weignhct.

zmended tc specify che combiraticn of a2 substrate with a
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semiconductor chip, wherein the coefficient of expansion
of the substrate is similar to that of the chip.

The third subsidiary request is based on Claim 1
including the amendments of both the first and the

second subsidiary requests.

In a communication pursuant to Article 11(2) RPBA, the

Board expressed the provisional opinion that, having

regard to the teachings of documents (D1, D3, D4, B2),
none of the Respondent's requests seemed to be
allowable.

With telefax dated 12 February 1993, the Respondent
submitted four further subsidiary requests.

The Respondent's fourth subsidiary request limits
Claim 1 as granted to the first of the two methods
described there.

The fifth subsidiary request has for its object

"an integrated circuit package ccmprising a

T
®
t
o)
®

semiconductor chip mounted cn. a carrier subscra:

(

carrier substrate being mcunted in an enclosurs bace
material having a thermal expansicn coefficiznt similzr
to those of the substrate and the semiconduczcr chiz,

wherein the substrate is one in which (same cont:inuzscicon

as in the granted Clazim 1)*“.

With respect to the fifth subsidiarv request, the sixth

p . - - - - . = - - - - - - - -
SUDSiClETYy TIECUEesST 1S IrestIlCTlies TC & Cltrer cconitent cof
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cc 20% v weignht.
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cf tne sixth cne ry specifying that the enclosure kass

material ccmprises alumina.
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Oral proceedings were held on 24 February 1993. During
the hearing, the Respondent filed amended pages of
description, a complete draft of Claim 1 according to
his seventh subsidiary reguest and new Claims 2 and 3 to
be appended to the latter one.

‘The Appellant maintained his request for cancellation of

the decision under appeal and for revocation of the
patent in suit. In support thereof, he substantially
argued as follows:

The problem to be solved by the invention, i.e.
achieving a good adaptation of the thermal expansion of
a semiconductor .element to that of its carrier, is the
same as in documents (Dl1l) and (D2). Document (D1l)
mentions such carriers comprising a sintered skeleton of
tungsten or molybdenum filled with a metal having a good
conductivity.

Starting from the teachings in (Dl), the skilled person
will be informed about technical literature dealing with
the workability of sintered tungsten and/or molybkdenum
containing an infiltration of gocd conducting materizl.
This leads him to read document (D3), from which he
learns the advantages ¢f sintered tungsten or molybdsnum
containing copper and, furthermore, the methods refasrred
to in Claim 1. Therefore, comtining the teachings c¢Z
documents (Dl) and (D3) leads to the patented subjscz-
matter without the skilled perscn having tec &isplaw

inventive talent therefor.

Now, the argument that tne skillec person wculs ncs Tzks
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entioned as the inventor in (Dl1l) and (D2), had
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professional contact to the author of (D3) .
Furthermore, the conclusion of (B1l) points dut the
advisability of using sintered chip carriers including
tungsten or molybdenum. An additional reason for taking
the teachings of (D3) into consideration is that thermal
expansion plays a part in the field of electrical switch

‘contact as well as in that of chip carriers. This can

also be inferred from (B2), which reveals that the
percentages of tungsten and copper can be varied
continuously from 0% to 100%, whereby the thermal
expansion coefficient too varies continuously. Finally,
as regards the use of nickel in (Dl1), it should be noted
that the carrier disclosed there must be compatible with
the thermal expansion of a housing made of copper or
silver, i.e. meet a requirement which is not set in the

Present case.

As regards the use of an enclosure base of alumina, the
Appellant put forward that attempting to match thermal
expansion is common practice in the art, and that the

selection of alumina was a question of rocutine.

The Respondent reguested that the appeal be dismissed
and that the patent be maintained as granted.
Alternatively, he requested that the paten: be

maintained on the basis of one ¢f the severn auxilizr-

requests filed on 29 July 1992 and 12 Fekrusry 18:33.

The Respondent's argumentaticn may ke summarisss zs
follcws:

- - =21l o - - - - - - - - - < - - -
Decumernz (Z.. rslates TC si_-CcZm rectilfiers and, o ths
introfucIcry Derticn ConCerming zackground arsc, menticos
tne uss ¢ CcInTact riztes maCs I sintsrsd Tungsten o

Nevertheless, the nature 0f the iatter metal is not

otherwise specified. Furthermore, to improve tre
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contact, document (Dl) proposes to make . the plates of
sintered molybdenum in which the pores are filled with
nickel, as well as to solder said plates to the
rectifier by means of gold or a gold alloy. Likewise,
document (D2) discloses contact members for
semiconductor devices, which members comprise a sintered
'body of tungsten and/or molybdenum with nickel as
filling material. Adjusting the coefficient of thermal
expansion and improving the heat dissipation of a
substrate is, however, not envisaged in (D2), and the
inclusion of nickel will rather decreése than increase
the thermal conductivity. .

The sintered bodies described in (D3) are for use as
electrodes or electrical contacts. The technical
problems underlying their design are quite different
from those arising in connection with the development of
carriers for semiconductor chips. In particular, there
is no mention of thermal expansion figures in the
opening paragraph of (D3), where properties regquired for
the sintered bodies are listed. As a matter of fact, an
electrical contact needs a coefficient of expansicn
matching that of the substrate on which it is mcunted,
and wnhich is obviously not that of a semiconductcer
material such as silicon or gallium arsenide, nor thz:
of a ceramic material. In this respec:t, the lack ciZ
evidence that the Opponent ever thought of using nis cw:
"Elmet"* sintered bodies for carrying semiccriducccer chics
is noteworthy. The reason therefor is tha:t corper-
impregnated tungsten or molybdenum sinters evailiatls
befcre the priority date of the paten:t in suit we

pcrous Zcor them tc be used as semiccnducticr sucgrcr:ts.
Turtnermcre, the takle crn pagce LI cf (T30 sheows thaz
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considerabie gain in thermal conduction is provided with
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réspect to pure molybdenum. Finally, that there would
have been professional contact between the éuthors of
(D3) and (D1) is no evidence of such a close
relationship between the respective fields dealt with in
these documents that, while attempting to solve a
technical problem specific to one of these fields, an

‘expert would be led to study documents belonging to the

other one. .
Do;ument (B2) does not teach more than (D3) and,
moreover, shows that thermal conductiQity increases much
more slowly than thermal expansion when the content of
copper of a sinter is augmented. Besides that, there is
a doubt as regards its publication date. Document (D4)
sets out the problem to which the present invention is
addressed. Nevertheless, rather than going back to the
materials of (D3), it proposes a porous support of
copper or silver with a pore-free outer layer of metal.
Furthermore, as pointed out during the hearing, this
support is intended to carry semiconductor power
rectifiers, and there is a huge difference of magnitude
between the thermal dissipations in such devices and in
chips. Therefcre, an expert in the field of power
rectifiers would be more interested in matching thermel
expansions than in enhancing thermzal conductivity,

whereby he would be led away £rocm the use of copper.

cr
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During the oral proceedings, the Respondern
referred to decisions T 165/85, T 3¢2/86 and 7 2
relaticn to with inventiveness ©f thne clzime

s
matter and, with respect to the admissikility o©
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Tetent on the pesis of the seventh auxili

Acceoriincly, the Respondent filed a set ¢
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and an amended description, in further implgmentation of
the seventh auxiliary request. At the end of the oral
proceedings, the Chairman of the Board announced that
the decision under appeal is set aside and that the
patent is maintained in accordance with the Respondent's
seventh auxiliary request.

In a letter received on 20 March 1993, the Respondent
drew attention to an error in the draft of Claim 1 of
the seventh auxiliary request as filed during the oral
proceedings of 24 February 1993, nameiy the omission of
the words "of copper powders*® in the clause related to
the alternative method of making the carrier substrate.
Requesting that this error be corrected, the Respondent
submitted a retyped set of Claims 1 to 3 according to
the seventh auxiliary regquest of 12 February 1993.
Claim 1 of this retyped set reads:

*"An integrated circuit package comprising a
semiconductor chip mounted on a carrier substrate, the
carrier substrate being mounted in an enclcsure base of
alumina Al,0,, the substrate having & thermzi expansion
coefficient similar to those of the chip and cf the
s one io

alumina, characterised in that the substrzate
which pore portions of a sintered body oktteinec bv
pressing and sintering using tungsten or melvbdenum
powders or a mixture thereof are filled v mClLt&n CCoTer
so as to form an allcocy of tungsten and/cr mclybdenum

with copper either

bv 2 method in which inner pcres ¢ <he sintered
becéy are £iile€ with moliten copper by mezns ¢l
infileracizn oI 3-2C wt.%, kesed o the iz

T e -~ -~
SSTSCslTICn - -

mixed powders c¢Z tungsten and molybdenum cr
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by a method in which inner pores of the sintered
body are filled with molten copper obtained at the same
time when 5-20 wt.%, based on the total composition, of
copper powders, have been mixed in advance with tungsten
or molybdenum powders or mixed powders of tungsten and
molybdenum and pressed and sintered.*®

Claims 2 and 3 were not amended.

In a communication to both parties dated 30 May 1993,
the Board stated that, subject to any'observations from
the Appellant to the contrary, it considered that the
omission of the words 'of copper powders" from Claim 1
as filed during the oral proceedings was in error, and
that the oral decision which referred to that claim
should be corrected under Rule 89 EPC. The Appellant was
invited to file any observations upon the Respondent's
letter dated 15 March 1993 or in reply to the Board's
communication within one month. No comments were

received from the Appellant in due time or at all.

Reasons for the Decision

The only matter at issue in the appeal is tha:z ci

inventive step.

The patent in suit is concerned with an ar-r-zngement oo
mounting a semiccnductsr chiip on & carrisr sukstrazcs

which is mounctsd Co an enc.osurs beass.
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expansion properties as similar as possible.to those of
the chip material. A further technical problem to be
solved is to provide a carrier substrate which has
thermal expansion properties as similar as possible to
both the chip material and the enclosure base material -
see page 2, lines 4 to 7 and 42 to 46.

Main requests

Claim 1 defines a chip carrier. During the oral
proceedings of 24 February 1993, the Respondent drew the

-attention to a huge difference in magnitude between the

thermal dissipation in semi-conductor power rectifiers
and that in semiconductor chips. In his submission,
therefore, a skilled person attempting to improve chip
carriers would not take into consideration documents
concerned with carriers for such power rectifiers.

The Board nevertheless observes that documents dealing
with carriers for semiconductor devices with high
thermal dissipation, or dealing with contacts to be
bonded to the faces of a semiconductor slice in a pcower
rectifier, relate to a field of technology in which thns
problems to be solved by the present invention alsc
arise, i.e. a neighbouring field in which the skilled
person involved in the design ©of chip carriers is
expected to look for suitable parallels - cf. Decisicrh
T 176/84 (OJ EPO 1986, 50), paragraph 5.3.1 of the
Reasons for the Decision. The Board furthermore cpssrves
that the higher the thermal dissipaticn in &
semiconducteor device is, the mcre crucial are the
rroblems of evacuating the heat produced in the
semicenduczor meterizl ené oI m=Iching tThse resgectivvs

imcrolved in the design of chir carriers and pesc

T CC

0 o

the necessity of further improvements with respe
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heat evacuation and to the matching of expansion
coefficients would be even more interested in technical
literature pertaining to carriers for semiconductor
power rectifiers than in that pertaining to chip

carriers.

‘-Document (D1) reveals.that it is known to bond silicon

rectifiers to contacting plates formed of a sintered
skeleton of tungsten or molybdenum having its pores
filled with a metal exhibiting good conductivity - see
column 1, lines 16 to 19. Thereby, a éood adaptation of
thermal expansions is achieved between the semiconductor
and the carrier - see column 1, lines 19 to 22.

It is true that, in relation to the use of contacting
plates made of sintered tungsten or molybdenum with a
filling of good conducting metal, document (D1)
acknowledges a less satisfactory adaptation between the
respective thermal expansions of the contacting plates
and of the casing walls or support members - see

column 1, lines 22 to 24. Nevertheless, this less
satisfactory adaptation is mentioned in relation tc =he
use of support members or casing walls made cf copper cr

silver, exclusively.

It is widely known that silver and coprer are amcnI tns
materials exhibiting the highest electrical and <hermal
conductivities at normal working temperaturss ci
electronic devices. Copper is the metal mest scmmenlw
used for concducting elecIrical currents or neez, =23 o=

cheaper than silver. Therefore, whenever & metzl with

goccé conductivity is needez, the skililled gersan will
first investigate wnhether cCrper mests the reguirsmsencs
whichn ar2 sez. I the Zcearld's grinicn, This snzoulli i
TerTiZulsr Ze Tne zzss It The s3killed gerszcn inssloosd

rriers and envisaging, fcr

use sintered tungsten or



- 13 - T 0712/91

molybdenum containing an impregnation of a metal with
good electrical and/or thermal conductivity.

To support the view that a skilled person faced with the
problem underlying the invention would be deterred from
filling with copper the pores of a sintered matrix of

‘"tungsten and/or molybdenum, the Respondent drew a

comparison between values of thermal conductivities
figuring on page 151 of document (D3). The Board
nevertheless observes that the Respondent compared the
thermal conductivities of sintered tuﬁgsten matrices

- containing a copper impregnation with the thermal

conductivity of pure sintered molybdenum. The Board
furthermore observes that, according to the Table on
page 151 of (D3), the latter conductivity is nearly 13%
higher than that of sintered bodies of pure tungsten.
The gains in thermal conductivity provided by the
impregnation are thus 13% higher than the Respondent
suggested. The Board does not therefore accept the
Respondent's submission that a skilled person would not
envisage the use of sintered bodies of tungsten and/cr

"molybdenum with a copper impregnation for making chip

carriers.

For similar compositions, the thermal conductivities

(R4

reported in Table 1 of the patent in suit are at le=as
57% higher than those indicated in (D3). The reascn f:cr
this difference may be, as the Respondent submitted,
that the values cf (D3) relate to sintered bodies hzwving
2 higher porosity. Nevertheless, Claim I of the Zuroreax
patent does not include any teaching, for instance as

regards the graruviometry ¢ the powders to be sintered

heat evacuation through a chip carrier does nct cnly
depend con thermal conductivity, but also on the shape
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and dimensions of said carrier and of the casing in
which it is mounted, there is consequently ﬂo evidence
that considerations based on the porosity of sintered
matrices of tungsten and/or molybdenum would have
dissuaded the skilled person from impregnating such
matrices with copper for making chip carriers.

As a matter of fachukhe advisability of choosing copper
‘as filler material is here the more obvious as the
continuous variation of the thermal expansion
coéfficient of a W/Cu sinter as a function of the
percentage of copper by weight is known to the
specialist of such sinter materials. This property,
which is not dependent on a particular use of the
materials and thus should be known to the specialist of
chip carriers, is brought into evidence by Figure 3 of

document (B2).

In the Board's judgment, therefore, the lack of an
explicit indication of the metals to be used for filling
the pores of a sintered skeleton of tungsten or
molybdenum does not represent a crucial gap in the
assessment of the prior art referred to in the
introductory part of (Dl). In particular, no éispiav cf
inventive talent was required frcm the skilled perscn as
the priority date of the patent in suit tc envisacs,
while designing a chip carrier, the use ¢cf z materizl =%

the kind mentioned there and ccpper as filler macarizl.

With regarZ now ToO the metheds menticned 1o Tlizim oo, i
shail be noted that the melting pcint of copper :is

1084°C, whereas that cf moclividenum is z-cu= 220407 ===

- - = - - e S~ - - <%l e -
tnat oI tungsten 1s abcve ZC008°C. An possiziliiss cf
£iilling with melten tungsten Cr mcivkdsnum the gores ofF
Z ZrXs-sioTEIrel ICTTer sxkslstTcon 13, thersicre, excluded

1]
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v
[
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eadily understands that, for making
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a sintered body on the basis of tungsten or molybdenum
with copper as filler material, only two possibilities
are left: the first one is to press and sinter tungsten
powder or molybdenum powder and afterwards to fill the
pores of the sintered body through infiltration of
molten copper, the second one is to press and sinter a
mixture of tungsten and copper powders or a mixture of
molybdenum and copper powders. As a matter of fact, the
validity of this conclusion is confirmed by document
(D3), which is cited here for the sole purpose of
evidencing that, before the priority date of the patent
in suit, the specialist of powder metallurgy already
knew that the methods mentioned in Claim 1 were the main
methods available for making a sintered member of
tungsten and.copper - see, on pages 146 to 148, the
first two paragraphs of the section headed
*Herstellung"; note also the implicit teaching given
there as regards the reciprocal insolubility of tungsten
and copper, which entails that, in Claim 1, the mention
of an "alloy of tungsten and/or molybdenum with copper*®
does not affect the scope of granted protection.

These considerations remaining relevant when tungsten cr
molybdenum powder is replaced by a mixture oI tungsten
and molybdenum powders, no inventive step can be
perceived in the reference to the methods cif cbtaining

the claimed chip carriers.

Finally, finding the propcrtions of copper which are ths
most suitable for the use of a W/Cu, Mo/Cu ¢cr W/Mc/Cc
sinter as constituent material of a chip carrier is &

matter cZ rouzine experimentaticn. Thereicrs, o
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In the Board's judgment, therefore, Claim 1 of the
patent in suit lacks an inventive step. Hence, the said
claim is not allowable - Article 52(1) EPC in
conjunction with Article 56 EPC.

First auxiliary request

The effect of a given content of copper in the claimed

‘carrier material being derivable from routine

experiments, no inventive step is required to reduce the
maximum of this content to 20% by weiéht if higher
values do not give good enough results.

Therefore, Claim 1 according to the Respondent's first
auxiliary request is not allowable - Article 52(1) EPC
in conjunction with Article 56 EPC.

Second and third auxiliary requests

According to the Respondent's second subsidiary request,
the protection is restricted to a semiconductor chip
mountec on & substrate such as defined by Claim 1 cf the
European patent, there being the additional statement
that the coefiicient of expansion of the substrate is
similar to that of the chip. No inventive step, however,
can be perceived in mounting a chip con & substrace
especially designed te carry semicenductcr chips. The
similarity of the thermal expansion coefficisncs is =h=s
purpose to e achieved by the claimed compina-icn. Tor

. . . .. . .
- = = em= = S, - 2lac<dmm mm e
€ IEeZESCNE g&ilIfszCY =SXpiglnel Lo rslizZtizn 7o ==

= Svear—~a e mmmmeemms s e e mammen A mceeed S Y memr meam = -
&I T TaICEemEenT ZCCCICLNE TT Tne seccni axili=zrs S I2TLEesST
im A memiimtn e A ememAav @eimm oz P
IS LCT SIougl T Ienlerl sUllL 2L errznigsmsen - LTVenTlrs
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Therefore, none of the Respondent's second and third
auxiliary request is allowable either - Article 52(1)
EPC in conjunction with Article 56 EPC.

Fourth auxiliary request

'As already explained in section 2.8 of the present

decision, both alternative methods mentioned in Claim 1
of the patent in suit lack an inventive step. The
subject-matter for which protection was granted can thu
not be rendered inventive by omitting.one of said

- methods.

Therefore, the Respondent's fourth auxiliary request is
not allowable either - Article 52(1) EPC in relation to
Article 56 EPC.

Fifth, sixth and seventh auxiliary regquests

In contrast to the previous requests, in which the
claims define the composition of the substrate either
*for use as a carrier for a semiconductor chip* (mairn
request and first auxiliary request), or in ccmoinaticn
with a semiconductor chip (second to fourth auxiliary
requests), the claims of the fifth, sixth and seventh
auxiliary requests each define an "“integrated circuic

package® comprising a combination of three ccmponent

’

s
he

(44

namely the substrate (with specified compositicrn),

Ih
.l.
th
4

semiconductor chip, and the enclosure. Neither the
nor the sixth auxiliary requests specify the materizal
the enclosure base, however, beyond saying that such

material must have "a thermal expansicn cceiiizienc

acknowledges tc be kncwn at the prioritzy date.

S

)
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Y

Claim 1 of the seventh auxiliary request requires that
the material of the enclosure base is alumiﬂa, Al,0,. The
introduction to the patent in suit acknowledges that
alumina has often been used as the enclosure material
(page 2, line 19). However, in the Board's view, it was
not foreseeable at the priority date of the patent,
‘having regard to the prior art documents relied upon,
that the defined sup§£rate composition when incorporated

“into an integrated circuit package would have a thermal
expansion coefficient which is similar not only to the
chip material but also to alumina, the required
enclosure base material. This similarity is clearly
demonstrated in the embodiments of the invention
described in the examples of the patent. Before the A
invention as claimed in the seventh auxiliary reguest
was made, in the Board's view it could not have been
expected by a skilled person that such a similarity of
thermal expansion coefficient could be obtained by using
a substrate composition as defined in the claim.

circuit package as defined in each of Claims 1,2 andé :
of the seventh auxiliary request involves an inwvencivs
step within the meaningc of Article 56 EPC.

The filing of new Claim 1 during the oral proceedinzs ==
24 February 1993 was to meet the lack ¢f a cornrl
drait of Claim 1 according tc the Respondent's seven-h

auxiliary reques:t. The Kesronden:'s submissizcn fz=-=22

- < - - - -~ - - - S - a e - -
the carrier substrzte shzall e the same &s im CTlzim . zfF
- - - -y - - - -— - -
the patent &s ¢rantsd, &XCEPT that tThs maximum cconoans
- - - -~ r~ . o ~r . . - - - e
cZ ccpper shall e IC wi%. Ths omissizon 22 she woriz "ol

-

cobviously in errcr. Thereicre, in the Board's sSudcmernc,

the oral decision cf 24 February 1993 shall be correcred
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under Rule 89 EPC and the patent shall be maintained
with the new version of Claims 1 to 3 of the seventh
auxiliary request, which was filed on 20 March 1993.

Alleged violation of Article 113(1) EPC

Article 113(1) EPC states that *the decisions of the EPO
may only be based oh-grounds or evidence on which the
parties concerined have had an opportunity to present
their comments®. Now, in section 10 of a note filed on
25 July 1990, the Respondent submitted that the sintered

-bodies described in document (D3) are for use as
‘electrodes or electrical contacts, that there is no

disclosure in (D3) concerning their use in conjunction
with semiconductor chips, and that, while developing
said sintered bodies, the author of (D3) had in mind
problems quite different -from those related to the use
as chip carriers. There is indeed no mention of thermal
expansion in (D3), whereas six required properties for
the sintered bodies are set out in the opening
paragraph.

In the Board's view, the only logical conclusion which
can be drawn from such assertions is that the skilled
person involved in the design of chip carriers would not
be incited to search among the documentation relating to
switch contacts, nor to read the whole content of (D3)
if, per chance, he nonetheless had found this document.

The Appellant had thus nearly one year tc comment on
said conclusion. In the Board's judgment, therefcre,

e
requirements of Article 113(1l) EPC were nct Iniringec tc

\ Coa
nc's preZuclc

]
(1]

- A emom = TS
e ﬂyye-— .
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Order

For these reasons, it is decided that:

1. The decision of the Opposition Division dated 16 July
1991 is set aside.

2. __ .. The Appellant's main and first to sixth auxiliary

requests are rejected.

3. The case is remitted to the Opposition Division with the
order to maintain the patent in amended form on the
basis of the new pages of description 2 to 4 which were
filed during oral proceedings on 24 February 1993 and of
the new Claims 1 to 3 forming the seventh auxiliary
request filed on 20 March 1993.

The Registrar: The Chairman:

M. Beer G. D. Paterson



