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Summary of Facts and Subm ssi ons

T 0692/ 97

Eur opean patent application No. 90 100 919.1, filed on

17 January 1990, claimng priority fromthree earlier

applications in Japan (JP 7684/ 89
JP 7685/89 of 18 January 1989 and
19 January 1989) and published on

of 18 January 1989,
JP 8692/ 89 of
25 July 1990 under

No. 0 379 172, was refused by a decision of the
Exam ning Division of the European Patent O fice dated

7 January 1997. That deci sion was
nine clains filed on 27 Novenber

"An epoxy resin conposition which
i ndi spensabl e conponents:

based on a set of

1996, G aim 1l reading:

conprises, as

(A) an non hal ogenated epoxy resin

(B) a phenol - novol ak resin,

(C© a curing pronoter selected fromthe group

consi sting of

(a) urea derivatives represented by the

foll ow ng fornul a:

—
NH —C —N

0
Xy

X5

R

SR

wherein X; and X,, which nmay be the sanme or

different, represent a hydrogen atom a

hal ogen atom a |ower al kyl group, a |ower
al koxy group or a nitro group, and R s
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whi ch may be the sane or different,
represent a | ower al kyl group,

(b) urea derivatives represented by the
foll ow ng fornul a:

wherein Y and Z, which nmay be the sanme or
different, represent a hydrogen atom a
hal ogen atom or a | ower al kyl group, and
R's, which may be the same or different,
represent a | ower al kyl group,

(c) urea derivatives represented by the
foll ow ng fornul a:

R R
\N—C-NH CH3  NH-C-N
R
0] CIJ 0
H
CH

wherein R s, which may be the sane or
different, represent a | ower al kyl group,

1595.D Y A



1595.D

- 3 - T 0692/ 97

(d) urea derivatives represented by the
fol |l owi ng
formula: 0 k
¥ /R
NH-C-N
R__ » \? » /R
N-C-NH ] NH-C-N__
R i R
0] CHZ— CH2 0]
\ JPp

wherein p is an integer of fromO to 5, and
R's, which may be the same or different,
represent a |ower alkyl group, and

(e) urea derivatives represented by the
foll ow ng fornul a:

. R CH

wherein R s, which may be the sane or
different, represent a | ower al kyl group,
and

(D) pulverized silica having a maxi mum particle size
of up to 130 um and an average particle size of up
to 30 um and/ or spherical silica having a maxi mm
particle size of up to 200 um and an average
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particle size of up to 50 um;

wherein the phenol -novol ak resin (B) is incorporated in
an amount of 20 to 120 parts by weight per 100 parts by
wei ght of the epoxy resin (A), the curing pronmoter (C
is incorporated in an amount of 0.1 to 15 parts per 100
parts by weight of the epoxy resin (A), and the

pul veri zed silica and/ or spherical silica (D) is
incorporated in an anount of 200 to 620 parts by wei ght
per 100 parts by wei ght of the sum of the conponents
(A and (B)."

Dependent Clains 2 to 9 referred to preferred
enbodi nents of the noul ding conposition according to
Claima1l.

The Exam ning Division held that the clained subject-
matter did not satisfy the requirenments of Article 56
EPC. It was found that DI (FR-A-2 061 055) was the

cl osest prior art docunent. It described simlar filled
conpositions in which the urea pronoter conprised nost
of the urea derivatives of present component (C) and
differed only in the amount of silica filler used.
Those conpositions were suitable for a variety of uses,
e.g. noul ding or encapsul ation. The technical problem
to be solved was to provide epoxy resin conpositions
with inmproved spiral flow, noulding shrinkage,

di mensi onal stability and surface roughness. From D4
(US-A-4 376 174) it was known that high amounts of
filler endowed the conpositions with desirable
properties, such as shrinkage, and also inpaired the
flow, thus rendering transfer and injection noul ding
nore difficult. FromD2 (US-A-4 701 479) it could be
seen that the surface roughness and the flowability
coul d be inproved by using a specific m xture of
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spherical and pulverized silica filler. Likew se, D3
(Patent Abstracts of Japan, abstract of

JP- A-61 283 615) described the use of a silica filler
falling within the present specifications, which
resulted in excellent crack and noi sture resistance.
The effects of using silica fillers in encapsul ating
conpositions were also knowmn from D5 (Encycl opedi a of
Pol ymer Sci ence and Technol ogy, 1986, vol. 5, pages 800
to 802). Therefore, since the positive influence of
silica fillers on epoxy conpositions was known from D2
and D3 as well as D5, the subject-matter of Claim1l was
not inventive.

On 3 March 1997 a Notice of Appeal was | odged agai nst

t hat deci sion, together with paynent of the prescribed
fee. Wth the Statenment of G ounds of Appeal filed on
6 May 1997, the Appellant (Applicant) submtted a set
of twelve clains as the sole request, in which the
curing pronoter had been selected from anong the above-
menti oned urea derivatives (b).

At the oral proceedings before the Board, held on

23 May 2000, in which several objections under
Articles 123(2) and 84 EPC were raised, those clains
were replaced by a new set of nine clains as the sole
request. Claim 1l of that request reads as foll ows:

"An epoxy resin conposition which conprises, as
i ndi spensabl e conponent s:

(A) a novol ak-type epoxy resin,

(B) a phenol - novol ak resin,
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(C© a curing pronoter selected fromurea derivatives
represented by the follow ng fornmnula:

wherein Y and Z, which nmay be the sanme or
different, represent a hydrogen atom a hal ogen
atomor a nethyl, ethyl, propyl or butyl group,
and R's, which may be the sanme or different,
represent a nethyl, ethyl, propyl or butyl group,
and

(D) spherical silica having a maxi num particle size of
up to 200 pum and an average particle size of up to
50 um or pul verized silica having a maxi mm
particle size of up to 60 um and an aver age
particle size of up to 8 um

wherein the phenol -novol ak resin (B) is incorporated in
an amount of 20 to 120 parts by wei ght per 100 parts by
wei ght of the novol ak-type epoxy resin (A), the curing
pronoter (C) is incorporated in an anount of 0.1 to 15
parts per 100 parts by wei ght of the novol ak-type epoxy
resin (A), and the spherical silica or pulverized
silica (D) is incorporated in an anount of 200 to 620
parts by weight per 100 parts by wei ght of the sum of

t he conponents (A) and (B)."
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Dependent Clainms 2 to 8 refer to preferred enbodi nents
of the noul di ng conposition according to Caiml.
Caim9 is an independent claimdirected to injection-
noul ded articles for an electrical or electronic part
obt ai ned by injection noulding the epoxy conpositions
according to Clainmns 1 to 8.

The Appellant's argunents regardi ng i nventive step,
submtted in witing and during oral proceedings, can
be summari sed as foll ows:

The Exam ning Division considered D1 to be the cl osest
state of the art. However, D1 neither disclosed the
present anounts of filler, nor did it indicate the
flowability of the conpositions and how it was

i nfluenced by the various conponents of the epoxy
conposition. Good flowability was essential since the
present application was aimed at conpositions suitable
for injection moulding. Also, in order to be useful in
the field of sem conductor applications, the products
made from such a conposition should fulfil the

requi renents of good stability, crack resistance,
nmoul di ng shrinkage, noisture resistance and flame
retardancy. Such conpositions were known frome.g. D2,
whi ch described injection noul dabl e conpositions
contai ni ng a novol ak-type epoxy resin, a phenol - novol ak
resin and a m xture of two kinds of specific quartz
powder particles. Although this conposition had good
flowability, it could still be inproved, in particular
at the high filler |oads necessary to provide the
conposition with the desired stability properties. In
particular, the gel tinmes at 180°C and 100°C
respectively could be aneliorated. The present
conpositions nmade it possible to use higher anounts of
filler wthout inpairing the injection noul ding
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capability and also, as illustrated by the exanples,
due to the choice of a specific urea derivative as a
pronoter, the gel tinme had been inproved so that the
conposition was even nore suitable for injection
noul di ng than that of D2. Since none of the cited
docunents disclosed that particular urea derivative or
its use as a pronoter, the clained subject-matter was
i nventive.

The Appel |l ant requested that the decision under appeal
be set aside and that a patent be granted on the basis
of Claims 1 to 9 as filed during the oral proceedings.

Reasons for the Decision

1

The appeal is adm ssible.

The wording of the clains

2.1.2

2.1.3

1595.D

The anmendnments to the clains are in conformty with the
requirenments of Article 123(2) EPC.

Claiml differs fromthe one as originally filed in

the deletion of "suitable for sealing a sem conductor”
inthe first line. Since this feature is of a
descriptive rather than a limtative nature, it does
not change the scope of the claim

conponent (A): the support for a novol ak-type epoxy
resin can be found on original page 7, line 35 and in

all the exanpl es.

conponent (C) is based upon original Caim210, conpound
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(b). In the formula of that claimthe |list of specific
al kyl radicals to replace the term™"l|ower al kyl group”
in the original definition of X, Y and Ris supported
by original page 11, lines 16 to 19.

conponent (D): the limtation of the particle size of
t he pulverized silica is based on original page 12,
lines 12 to 15 and original C aim?9.

The ampunts of the various conponents were originally
disclosed in Caim5 and on page 12, line 30 as filed.

The conbi nation of anendnents of the conponents is
supported by the exanples; in particular the
conbi nation of the conpositional features (A) to (D) i

>

the required anmounts is to be found in Exanples 1, 2,
3, 7-1 and 9-1.

The wording of Clainms 2 to 8 correspond to original
Clains 2 and 3, 4, 6 and 7, 9, 11 and 16, with
renunbering of the references to other clains.

I nj ection noul ded articles, now the subject of Caim9,
find their basis on original page 3, lines 3 to 5,
page 13, lines 9 to 15 and in the exanpl es.

The ot her anendnents in the clains are of an editori al
nat ur e.

Therefore, the Board is satisfied that the requirenents
of Article 123(2) EPC are fulfill ed.

The present wording of the clains also neets the
requi renents of Article 84 EPCin that it is clear.
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The repl acenent of the expression "lower alkyl group”
by the specific radicals "nmethyl, ethyl, propyl and
butyl™ results in a clear definition of the curing

pr onot er .

The conbi nation of features (A), (C and (D) as anmended
nmust be regarded as essential for the definition of the
i nvention, because it corresponds to the scope of the
claimed subject-matter within which the desired effect
has effectively been achieved, as will appear

herei nafter.

The del etion of the unknown term "shirasu balloon” in
Claim8 (original Caim1l) renders the clains
conpliant with Article 84 EPC.

The Exam ning Division did not object to novelty. The
Board concurs with that view since none of the cited
docunents discloses all features in the conbination of
the present, limted, version of the clains.

The prior art

1595.D

The Exam ning Division considered D1 as the cl osest
prior art docunent. However, the Appellant al so gave
argunents for using D2 as the starting point for
assessing the inventive step. Therefore, a prelimnary
di scussion of the docunents on file is regarded as
appropriate in order to decide upon the closest state
of the art.

D1 di scl oses curabl e conpositions conprising:
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(a) an epoxide resin,

(b) as heat-curing agent, a pol yhydric phenol or a
conpound having at |east two primary am no groups
attached to a 1, 3,5-triazi ne nucl eus and

(c) as accelerator for the curing action, a conpound
containing, directly attached to a carbon atomin
an aromatic nucl eus, at |east one residue of a
specified fornmula including urea derivatives
(Cdaiml).

In Caim4 an accelerator having a structure that
enconpasses part of the conpounds defined by the
present conponent (C) is described. The accel erator may
be used in amounts ranging fromO0.01 to 10 parts by

wei ght per 100 parts by wei ght of epoxy resin (a)

(G aim1l14). The conpositions of DI may al so contain
fillers (page 10, lines 8 to 16), |ike quartz flour or
colloidal silica having a |arge specific surface such
as that avail able under the registered trademark
"Aerosil" (page 10, lines 11 to 14), but only in very

| ow amounts: in Exanples 3 and 5, 5 parts by wei ght per
100 parts by weight of epoxy resin (a) are added; the
conposi tions described in exanples 1, 2, 4 and 6
contain no filler. On page 6, lines 14 to 16,

N, N' - bi s(di et hyl car banmoyl ) - 2, 4-t ol ui di ne and

N, N - bi s(di net hyl car banoyl ) -2, 6-tol ui dine, which both
fall under the present definition of conponent (C), are
menti oned as preferred accelerators and in the

exanples 5 and 6 their 80/20 m xture is actually used.

The general teaching of Dl is that the conpounds (c),
whi ch were known as accel erators for curing epoxy
resins with certain cross-linking agents, could al so be
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used as accelerators for other heat-curing agents
(page 1, line 35 to page 2, line 14). The curable
conpositions of D1 can be used in various applications,
such as noul di ng conpositions, sealing conpounds and

i nsul ati ng conmpounds for the electrical industry

(page 10, lines 17 to 22). Injection nmoulding is not
menti oned, nor were properties related to injection
noul di ng neasured in the exanples.

D2 describes an epoxy resin-based conposition for
encapsul ati on of sem conductor devices which conpri ses:

(a) 100 parts by weight of a phenol -curabl e epoxy
resin; and

(b) from 100 to 500 parts by weight of a conbination
of silica fillers conposed of

(b-1) from1l to 80% by weight of a quartz powder
havi ng a spherical particle formw th an average
particle dianmeter in the range from1 to 25 pum
and

(b-2) from20 to 99% by wei ght of a pulverized quartz
powder with an average particle dianmeter in the
range from1l to 25 uym (C aim1)

As curing agents phenol - novol aks and cresol - novol aks
are nentioned (colum 3, lines 17 to 22) and a curing
accel erator, such as imdazole and derivatives thereof,
tertiary am ne derivatives, phosphine derivatives and
cycl odi am ne derivatives, may al so be added (colum 3,
lines 23 to 28).

The general teaching of D2 is that the addition of a
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high | oad of inorganic filler having a specific
particle size distribution results in conpositions
which are not only highly fl owabl e and capabl e of
gi ving encapsul ati on of sem conductor devices with
little fins as well as small thermal expansion
coefficient, but are also highly resistant agai nst
crack formation (colum 2, lines 37 to 55).

In the Exanples 1 to 5 and Conparative Exanples 1 to 3
epoxy resin-based conpositions were prepared containing
600 parts by weight of a cresol-novol ak type epoxy
resin, 300 parts by weight of a phenol -novol ak resin,
100 parts by weight of a nodified epoxy resin, 10 parts
of triphenyl phosphine and 2500 parts by wei ght (2600
parts by weight in Exanple 5 and Conparative Exanple 3)
of a quartz powder m xture as well as various
additives. The conpositions of Exanples 6 to 9 and
Conpar ati ve Exanples 4 and 5 contai ned 650 parts by

wei ght of a cresol -novol ak type epoxy resin, 300 parts
by wei ght of a phenol novol ak resin, 50 parts by weight
of a brom nated epoxy resin, 10 parts of triphenyl
phosphi ne and 2500 parts by weight of a quartz powder

m xture as well as various additives.

The exenplified conpositions have a high spiral flow,
indicating suitability for injection noulding
applications, as well as a favourable thermal expansion
coefficient, high resistance against crack formation
and good surface properties (Tables), the latter
properties being due to the high filler |oad of
specific particles (colum 2, lines 51 to 66).

D3 di scl oses a conposition containing a novol ak-type
epoxy resin, and a phenolic novol ak curing agent as
well as a silica filler with reduced particle dianeter,
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whi ch conposition has good resistance to cracking and
noi sture, and which finds its application in sealing
sem conductors. No further details are given

D4 discloses a curabl e epoxy resin conposition which
conpri ses:

(a) 100 parts by weight of an epoxy resin,

(b) from1l to 200 parts by weight of a curing agent,

(c) a specific organosilicon polyner,

(dy afiller and

(e) a curing catalyst (Claim1)

The amount of filler lies within the range of from 50
to 600 parts by weight of 100 parts by wei ght of the
total amounts of (a) and (b) (colum 5, lines 14 to
18). In the five runs of Exanple 1, 67 parts by weight
of novol ak-type epoxy resin are mxed wth 33 parts by
wei ght of a phenol novol ak resin and 220 parts by

wei ght or nore of fused quartz powder; as accel erator
2-phenylim dazole is enployed (colum 7, lines 3 to 13;
Table 1).

D4 ains at the devel opment of an epoxy resin
conposition suitable for use in the resin encapsul ation
of various electric and electronic parts, which have

| ow stress after curing and with good noisture
resistance (colum 1, lines 6 to 10 and lines 56 to
64). By using the specific organosilicon polyner (c)
this aimis achieved.
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D5 is a general disclosure about the effects of fillers
i n encapsul ati ng conpositions.

The application in suit concerns an epoxy resin
conposi tion and sem conductor sealing materi al
conpri sing sane.

Such epoxy conpositions are described in D1, D2, D3 and
D4. The Exam ning Division considered D1 to be the

cl osest prior art docunent, but that opinion referred
to a different set of clainms than that now being
considered. During the oral proceedings the Appell ant
argued starting fromD2 as the closest state of the
art.

From t he above anal yses of D1 to D5 it is clear that,
froma conpositional point of view, D1, D2 and D4 are
cl oser than the other docunments: all three docunents
contain a novol ak-type epoxy resin and a phenol novol ak
resin. Wereas the conposition of D1, Exanple 5,
contains a curing accelerator as now cl ainmed, but is
lacking in the anbunt of silica filler, both D2 and D4
descri be conpositions containing silica filler in the
amounts now cl ai mred but they |ack the specific curing
pr onot er .

However, in the determ nation of which docunent is the
cl osest, the nunber of conmon conpositional features is
not normally decisive. According to the established
jurisprudence of the boards of appeal, generally, the

cl ai med invention should be conpared with the art
concerned with a simlar use which requires the m ni mum
of structural and functional nodifications. This

i nvol ves not only conparing the clained conpositions
with those of the prior art, but also giving
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consideration to the particul ar properties which render
the conpositions suitable for the desired use.
Therefore, a docunent serving as the starting point for
eval uating the inventive nerits of an invention should
relate to the sane or a simlar technical problemor

at least, to the same or a closely related technica
field as the application in suit (see decisions

T 606/ 89 of 18 Septenber 1990 and T 795/ 93 of

29 Cctober 1996; both unpublished in QI EPO) .

According to the description of the application in
suit, the selection of the kind and particle size of
silica filler, although |Ieading to good crack and

noi sture resistance, is not sufficient to obtain a
conposition suitable for injection moulding with very
hi gh di nensi on precision (page 2, lines 17 to 31).
Therefore, the problemto be solved as arising fromthe
description is to provide a highly filled epoxy resin
conposition suitable for precision injection nmoul ding
and for sem conductor sealing applications (page 2,
line 33 to page 3, line 12). Furthernore, the
description refers to highly inproved curing stability
at 100°C when the 2,4-tolylene

di i socyanat e/ di al kyl am ne adduct of the formula of
page 11 is used as the curing pronoter and curing
characteristics suitable for injection noulding are
attained (page 11, lines 1 to 25).

Frompoints 5.1 and 5.2 above it appears that D2 is the
only docunment which is specifically concerned with

i njection nmoul ding, although D4, too, describes
properties inmportant for that purpose (spiral flow).

For that reason, in the Board' s opinion, D2 qualifies
as a proper starting point for the evaluation of the
inventive nmerits of the claimed subject-matter
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Pr obl em and sol uti on

8. Al t hough, as el ucidated above (point 5.2), the
conpositions of D2 have desirable properties and, in
spite of their high load of filler, are even said to be
suitable for injection noulding applications, in
particul ar for encapsul ati on of sem conductor devi ces,
their curing behaviour was still capabl e of
i nprovenent. In particular, the gel time could not be
regarded as optinmally adapted to the cycle requirenents
in injection nmoul di ng processes.

9. Therefore, the technical problemto be solved by the
present application can be defined as to inprove the
curing behaviour of highly filled injection noul ding
epoxy resin conpositions; nore specifically, to arrive
at a longer curing tine at 100°C and a shorter curing
time at 180°C as conpared to the known conpositions.

10. The exanples in the application denonstrate that that
problemis effectively solved. In particular, from
Exanples 1 to 3 it appears that the present
conposi tions, when highly filled, still have a high
spiral flow and desirabl e noul di ng shrinkage as well as
| ow di mensi onal change by wet heat treatnent,
indicating that they are suitable for injection
nmoul di ng. Exanples 7-1 and 9-1, conpared with
Conparative Exanples 7-2 to 7-4 and 9-2 to 9-6, show a
significant inprovenent of the curing behaviour in
terms of gel tinme due to the use of the specific curing
pronoter (C).

Obvi ousness

11. It remains to be deci ded whet her the clained subject-

1595.D Y A
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11. 3

12.
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matter is obvious having regard to the docunents on
file.

D2 solves the problemof the suitability for injection
nmoul di ng by using a specific m xture of spherical and
pul veri zed quartz powder (colum 4, lines 4 to 16).
However, no nention is made of the curing behaviour,

| et alone of the inportance of selecting an appropriate
curing pronoter; the conpounds nentioned as suitable
curing accelerators (colum 3, lines 26 to 29) are al
conventional catalysts of the reaction between epoxy
groups and phenolic groups. Therefore, that docunent by
itself cannot render the present conbi nation of

f eatures obvi ous.

The sane is valid for the other docunents on file: none
of themrefers to curing behaviour and only D1 nentions
accelerators within the terns of compound (C) of the
application in suit. However, the curing properties
achieved with N, N-dial kyl nel am ne and 5% by wei ght of
silica (Exanple 5) or with a phenol novol ak resin

wi thout filler (Exanple 6) do not denonstrate any
advantage resulting fromthe use of an 80/20 isoner

m xture as curing accel erator. From none of the
docunents could the skilled person derive the positive
effect of selecting the present specific curing
pronoter on the curing behaviour of highly filled epoxy
resin conpositions.

For the above reasons, the Board cones to the
conclusion that the subject-matter of Claim1 involves
an inventive step.

As Claim1l of the main request is allowable, the sane
goes for dependent Clains 2 to 8, the patentability of
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which is supported by that of laiml, as well as for
Claim9 in view of the advantageous properties obtained
by using these resin conpositions.

13. Al t hough the clains nmeet the various requirenents of
the EPC, a patent cannot be granted according to the
Appel l ant' s request since the description needs to be

adapted to the new wording of the clains. To that end,
the case has to be remtted to the Exam ning Division

Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the Exam ning Division with the
order to grant a patent on the basis of clains 1 to 9
submtted at the oral proceedings and after any
consequential anmendnent of the description.

The Regi strar: The Chai r man:

E. Gorgmaier C. Gérardin
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