BESCHWERDEKAMMVERN  BOARDS OF APPEAL OF CHAMBRES DE RECOURS
DES EUROPAI SCHEN THE EUROCPEAN PATENT DE L' OFFI CE EUROPEEN
PATENTAMTS OFFI CE DES BREVETS

I nternal distribution code:

(A) [ ] Publication in QJ
(B) [x] To Chairnen and Menbers
(© [ ] To Chairnen
DECI SI ON

of 8 Decenber 1999
Case Nunber: T 0962/94 - 3.4.3
Appl i cation Nunber: 89119422. 7
Publ i cati on Nunber: 0365007
| PC. HO1L 23/051

Language of the proceedings: EN

Title of invention:
Crimp-type sem conductor device having non-alloy structure

Appl i cant:
Kabushi ki Kai sha Toshi ba

Opponent :

Headwor d:
Pr essur e-cont act seni conduct or devi ce/ KABUSH Kl KAI SHA TCSH BA

Rel evant | egal provisions:
EPC Art. 52(1), 56
EPC R 86(3)

Keywor d:

"I nventive step (denied) - no comon problem which the

di stingui shing features cooperate to solve"

"Late filed anmendnents (not admtted) - not clearly allowable"

Deci sions cited:
T 0092/93, T 0644/89

Cat chword

EPA Form 3030 10. 93



EPA Form 3030 10. 93



)

Européaisches European Office européen
Patentamt Patent Office des brevets

Beschwerdekammern Boards of Appeal Chambres de recours

Case Nunber: T 0962/94 -

3.4.3

DECI SI ON

of the Technical Board of Appeal 3.4.3

Appel | ant ;

Represent ati ve:

Deci si on under appeal

Conposi tion of the Board:

Chai r man: R K. Shukl a
Menber s: E WIff

of 8 Decenber 1999

Kabushi ki Kai sha Toshi ba

72, Horikawa-cho

Sai wai - ku

Kawasaki - shi

Kanagawa- ken 210-8572  (JP)

Lehn, Werner, D pl.-Ing.
Hof fmann Eitle

Pat ent - und Rechtsanwdl t e
Postfach 81 04 20

81904 Minchen (DE)

Deci si on of the Exam ning Division of the

Eur opean Patent Ofice posted 1 August 1994
ref usi ng European patent application

No. 89 119 422.7 pursuant to Article 97(1) EPC

A. C. G Lindgvist



- 1- T 0962/ 94

Summary of Facts and Subm ssi ons

2959.D

The appeal |ies against the decision of the exam ning
di vision, dated 1 August 1994, refusing the European
pat ent application No. 89 119 422.7 for |ack of

I nventive step

The followi ng prior art docunents were considered in
t he deci si on appeal ed agai nst:

D1: EP-A-0 285 074

D2: DE-A-3 308 661

D3: EP-A-0 098 175

The appeal was filed on 30 Septenber 1994 and the
appeal fee was paid on the sane day. The statenent of
grounds was filed on 2 Decenber 1994.

At the oral proceedings before the Board, the applicant
submtted a revised set of clainms, of which claim1l
reads as foll ows:

"1. A crinp-type sem conductor device conprising

a sem conductor pellet (60) having first
and second maj or surfaces and having first and
second nmain el ectrodes (70, 82) fornmed on said
first and second nmj or surfaces respectively,
and a control electrode (72) forned on said
first major surface, said first nain el ectrode
(70) and said control electrode (72) being
arranged on one of said major surfaces so as to
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be alternately staggered with each other;

first and second el ectrode nenbers (78, 84)
each having first and second opposi ng surfaces,
said first opposing surfaces being arranged to
oppose said first and second maj or surfaces,
respectively; and

first and second el ectrode posts (80, 86) arranged
to oppose respective second opposing surfaces of said
first and second el ectrode nenbers (78, 84) for
crinping said main electrode (70, 82) forned on said
first and second najor surfaces via said respective
first and second el ectrode nenbers (78, 84);

characterized in that

said first and second el ectrode nenbers (78, 84) are
arranged such that said first opposing surfaces thereof
are not bonded to but crinped in contact with said
first and second nmajor surfaces, respectively, and said
second opposi ng surfaces thereof are not bonded to but
crinmped in contact wwth said first and second el ectrode
posts (80, 86), respectively,

said first opposing surfaces being forned to cover
the entire surfaces of said main el ectrodes (70, 82),
respectively, and said second opposing surfaces being
fornmed to cover the entire surfaces of said first and
second el ectrode posts (80, 86) wherein

an outer dianeter of said first and second
el ectrode nenbers (78, 84) is larger than that of said
correspondi ng main el ectrode (70, 82), respectively;
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an outer dianmeter of said first and second main
el ectrodes (70, 82) is larger than an outer dianeter of
said corresponding first and second el ectrode posts
(80, 86), respectively; and

the outer dianmeters each of said first and second
mai n el ectrodes (70, 82), each of said first and second
el ectrode nenbers (78, 84), and each of said first and
second el ectrode posts (80, 86) are forned equal to
each other, respectively;

positioning guide neans (96, 88) are arranged
close to at | east one of said first and second
el ectrode nenbers (78, 84) and at | east one of said
first and second el ectrode posts (80, 86), for
positioning at | east one of said first and second
el ectrode nenbers (78, 84) with respect to at |east one
of said first and second el ectrode posts (80, 86) to be
crinped agai nst said el ectrode nenbers (78, 84); and;

emtter regions (68, 62) are forned in said first
and second maj or surfaces close to said nmain el ectrodes
(70, 82) such that said emtter regions through which a
mai n current substantially flows in said sem conduct or
pell et (60) are covered with said el ectrode nenbers
(78, 84), respectively.”

The applicant further requested during the ora
proceedi ngs that as an auxiliary request a new set of
clains be admtted into the proceedings. Caim1l of
this auxiliary request differed fromthe existing
claiml1l in that it required in addition that:

(A) said first electrode (70) and said first el ectrode
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menber (78) each have a central recess
accommodating a gate lead (92) connected to said
control electrode (72) which is arranged coaxially
to said central recess,

and that:

at said central recess, an inner dianeter of said
first electrode nmenber (78) is smaller than an

i nner dianmeter of said corresponding first main
el ectrode (70).

In support of the inventive step of the invention the

applicant argued essentially as follows:

(a)

(b)

The invention ains to provide a crinp-type

sem conduct or device with enhanced perfornmance and
stability as conpared to devices in which the

cl ai med di nensional relationships are not

obser ved.

To achieve this aim the invention as cl ai ned
requires

(1) that the dianmeters of the main el ectrodes,
the el ectrode nmenbers and the el ectrode
posts are dinensioned such that the
el ectrode nenber interposed between the
respective main electrode and its associ at ed
el ectrode post has a larger dianeter than
ei ther that post or that el ectrode, and that
the main el ectrode has a | arger dianeter
than its associ ated el ectrode post;
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and

(iit) that there is pairwise symmetry with respect
to the dianeters of the main el ectrodes, the
el ectrode nenbers and the el ectrode posts.

There is also a synergistic effect in that the
pai rwi se symmetry of the conponents leads to
sinmplifications in manufacture.

Docunent D1 neither teaches the pairw se symetry
of the invention as clainmed, nor discloses all of
the clained rel ati onshi ps between the outer

di aneters of the main el ectrodes, the el ectrode
menbers and the el ectrode posts.

A layer of fusible netal on the anode side of the
device in D1 is not an el ectrode and that
therefore, contrary to the specific requirenent in
claim1, the heat buffer plate corresponding to
one of the el ectrode nmenbers of claim21 concerned
is not in contact with an el ectrode of the device.

Docunment D2, while showing a symetrical contact
arrangenment, relates to a different kind of

sem conductor device and hence is not relevant to
t he probl em addressed by the present invention as
cl ai med.

Wth regard to the adm ssibility of the auxiliary

request, it was submtted by the appellant that the

anmendnents (A) and (B) to claiml1 of the auxiliary

request were disclosed respectively in the clains as

filed and in the original description. Mreover, the
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features as in anmendnent (B) were not disclosed in any
of the prior art docunents, so that the claimso
amended i nvol ved an inventive step.

Reasons for the Deci sion

1. The appeal is adm ssible.
2. I nventive step
2.1 Docunent D1 can be regarded as the closest prior art.

It relates to a pressure contact sem conductor device,
that is, a sem conductor device in which electrica
connection to the device is provided by a pair of
opposi ng external electrodes (8, 9) pressing agai nst
respective main electrodes (6.1, ...; 12) on opposite
sides of a sem conductor elenent (2). On each side of
the sem conductor el enent, a conducting plate (10, 13)
is placed between the el enent and the externa

el ectrode. Each of the conducting plates is larger in
di ameter than both the end of the conducting post and
the main el ectrode, respectively, which are in contact
with that conducting plate. Base electrodes (7-1, ...),
corresponding to the control electrode of the device
according to claim1, are arranged on a najor surface
of the sem conductor elenent so as to interdigitate
with one of the main electrodes (6.1, ...).

Regarding the | ayer of fusible netal (12) on the anode
side of the device in D1, the Board cannot accept the
applicant's argunent that the netal |ayer cannot be
regarded as an el ectrode. The | ayer concerned covers

t he sem conductor material of the device, and

2959.D Y A
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el ectrical connection between the el ectrode post and
the sem conductor material is nade, via the heat buffer
plate, through that netal [ayer. Although the netal

| ayer is disclosed to be of a fusible netal such as
solder, so that its primary function is apparently for
bondi ng the heat buffer plate (13) to the sem conductor
el ement, the Board is of the view that, whether

desi gnated as such or not, the netal |ayer also
perfornms the sanme function as an el ectrode, and
therefore can be considered to be an el ectrode.

Consequently, and contrary to the argunent put forward
by the applicant, there was an el ectrode nmenber (13)
which is in contact with both an el ectrode of the
device and its associ ated el ectrode post and whi ch has
a larger dianeter than either.

The subject matter of claim1l is thus distinguished
fromthe closest prior art in that:

(1) t he second el ectrode nenber (84) is in pressure
contact with its associated nain el ectrode (82)
and is not bonded thereto;

(ii) the outer dianeters of each of the pairs of the
first and second main electrodes, the first and
second el ectrode nenbers and the first and second
el ectrode posts, are equal;

(iii1) the outer dianmeter of the nmain el ectrode(s) is
greater than the outer dianeter of the associ ated

el ectrode post(s);

(iv) the positioning guide neans (96, 98) are provided
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adj acent to at |east one of the el ectrode nenbers
and at | east one of the el ectrode posts for
positioning the el ectrode nmenber with respect to
the el ectrode post, and

(v) emtter regions (68, 62) are forned in first and
second maj or surfaces of the sem conductor
el ement such that the emtter regions are covered
by the el ectrode nenbers.

The object of the invention as stated in the
application as filed is to provide a pressure type

sem conduct or device in which excessive local crinp
pressure and stress on the sem conductor pellet is

avoi ded, in which satisfactory heat transfer fromthe
devi ce can be obtained and in which there is even
current flow across the device to inprove its ability
to withstand excess currents and vol tages (cf. page 7,
lines 14 to 23). As explained in detail with the aid of
Figures 7 and 8, it is the use of an el ectrode nenber
that has a larger dianeter than the adjoining el ectrode
and el ectrode post, which results in a uniformy
stressed device as well as providing for a nore even
heat transfer and current flow across the device.

It is, on the other hand, not derivable fromthe
description of the invention that the conplete synmmetry
of the electrodes, electrode nenbers and el ectrode
posts as in feature (ii) or the relative dinensions of
the el ectrodes and el ectrode posts as in feature (iii)
either alone or in conmbination wth the other features,
contri butes anything towards achi eving the uniform
stress distribution ained at by the present invention
(see, in particular, page 5, line 2 to page 6, line 22;
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page 13, line 30 to page 15, |line 17 and Figures 2, 3,
4A, 4B, 7A, 7B and 8).

In the Board's view, therefore, the problemas stated
in the application itself nust be taken to have been
sol ved by the sem conductor device of docunent D1,
since that device has conducting plates, i.e.,

el ectrode nenbers which are interposed between the main
el ectrodes and their respective el ectrode posts and

whi ch have

(a) a larger dianeter than the associ ated el ectrode,
and

(b) a larger dianeter than that portion of the
el ectrode post through which the contact pressure
is applied.

The objective technical problem addressed by the
claimed invention nust therefore be redefined having
regard to the features (i) to (v) by which the clained
i nvention is distinguished fromthe nearest prior art.
In this context it is apparent fromthe description of
the invention that there is no further common probl em
whi ch features (i) to (v) cooperate to solve; instead,
each feature addresses a separate aspect of a pressure-
contact type sem conductor device such as disclosed in
D1, as explained in the foll ow ng:

The pairwi se symmetry of the el ectrode arrangenent as
in feature (ii), it was submtted by the applicant,
sinplifies the production of the device. Feature (iv),
in the Board's view, has a simlar function in that the
provi sion of guide neans facilitates the assenbly of
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t he devi ce.

Docunent D2 relates to a pressure contact sem conduct or
device in which the pressure contact structure,

i ncl udi ng conducting plates (9, 31) interposed between
the posts (32, 35), is largely symetrical about the
maj or pl ane of the device. Al though the pairw se
symmetry for the main electrodes is not disclosed in
docunment D2, the skilled person would regard this as a
normal design possibility given that the el ectrode
posts and the el ectrode nenbers are symretrical. The
pressure-contact sem conduct or device of docunent D2 is
al so provided with positioning guides which hold the
conponents in alignnent during the assenbly of the

devi ce.

It is the considered opinion of the Board that in view
of the teachings of docunent D2 it would be obvious for
a person skilled in the art, who is concerned with the
probl em of sinplifying the device manufacture and
assenbly of the device, to incorporate features (ii)
and (iv) in the device of docunent DI1.

Feature (iii) concerns the relative dinension (the
outer dianeter) of the main electrode. No technica
effect is, in the Board' s opinion, derivable for this
feature fromthe application as filed (see in
particular Figures 7A and 8 of the application in
suit), so that this feature has to be regarded as an
alternative to the known rel ative di nension of the main
el ectrode in docunent Dl1. In the Board' s view,
therefore, this was one of the normal design
possibilities which would have been obvious to the

skill ed person.
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Simlarly, the requirenent that the second el ectrode
menber is in pressure contact wwth the associated main
el ectrode (feature (i)), does not appear to have any
techni cal significance in achieving uniformstress

di stribution or current distribution, and nerely
provides an alternative way of form ng contact between
t he el ectrode nenber and the main el ectrode. The
pressure-contact, in the Board's view, would be
regarded as one of the known alternatives, since, as
acknow edged in the application as filed, both types of
contacts are known in the art.

The provision of emtter regions as in feature (v)
nerely inplies a specific type of device (i.e., a
doubl e gate GTO thyristor), which is per se known in
the art. Feature (v) also requires that the emtter

regi ons be covered by the el ectrode nenbers, so that

all of the device current flowing through the emtter
regions flows through the el ectrode nenbers. It is
known from docunent D1 to cover the electrodes fully by
their respective el ectrode nmenbers, which results in
substantially all of the device current flow ng through
the el ectrode nmenbers. The use of pressure contacts for
a known device, as in feature (v), therefore, was

obvi ous.

For the foregoing reasons, in the Board's judgenent,
the subject matter of claim1l does not involve an
i nventive step wthin the neaning of Article 56 EPC.

Auxiliary request - Admissibility

According to the established case | aw of the boards of
appeal, the admssibility of new requests containing
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amendnments filed before or during the oral proceedi ngs
depends upon whet her or not the anended clains formng
the new request are clearly allowable in the sense that
they clearly do not give rise to new objections under
the EPC and clearly neet the outstandi ng objections
under the EPC including the objection under

Article 52(1) EPC (see, e.g., T 92/93, T 644/89).

In the present case, claim1l of the auxiliary request
which was filed during the oral proceedings after the
di scussion of the patentability of claim1 of the main
request, contai ned anended features (A and (B)
mentioned in itemlll above. From document D2 there is
known a centrally | ocated contact arrangenent for
connection to the gate electrode as well as neans to
position at | east one of the el ectrode nenbers with
respect to its associ ated el ectrode post as stated in
feature (A). The sane features are known also fromthe
prior art device described and di scussed with the aid
of drawi ngs in the patent application itself.

Regarding feature (B), it is apparent that in the
enbodi nent of the invention as shown in Figure 6, the

i nner dianeter of the first el ectrode nenber is not
smal l er than that of the corresponding first main

el ectrode. Thus, the enbodi nent as shown in Figure 6 is
i nconsistent with the amendnents as in feature (B)

It follows fromthe foregoing that claim1l of the
(proposed) auxiliary request is not clearly allowable
since it is not clear that the enbodi mrent as shown in
Figure 6 is consistent with the anended cl ai m and t hat
the requirenment of inventive step is net. In the
exercise of the Board's discretion under Rule 86(3)
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EPC, the auxiliary request is therefore not adnitted

into the proceedi ngs.

O der

For these reasons it 1Is decided

The appeal is dism ssed.

The Regi strar:

D. Spigarelli

2959.D

t hat :

The Chai r nan

R K. Shukl a



