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t he w@sisged aradichllyein such a resin for sealing and, therefore, a further increase in the amount thereof would
result in the deterioration of the moldability of the resulting resin composition. On the other hand, it has aiso
been tried to use a plasticizer, a flexible epoxy resin or a phenol resin for the purpose of decreasing the
elastic modulus of a resin to thus minimize the stress generated in a resin for sealing during thermal shock,
but the hardened product obtained from these methods shows insufficient hoat resistance.
-'\_/J Our Japanese Patent Un-examined Publication Nos. Sho 62-270617 and Sho 62-273222 disclose
methods for reducing the stress generated in a resin composition .during thermal shock while maintaining
the desired heat resistance thereof, which comprise uniformly dispersing silicone polymer particles having
an - average particle size of not more than 1.0 micron in a graft polymer of an epoxy resin and a vinyl
polymer. These methods are effactive for lowering the stress, but they cannot completely solve the problem
45 of heat resistance during soldering after moisture absorption. More specifically, cracks ave formed in a
package which absorbs water when it is exposed to an elevated temperature, such as those encountered
with a bath of solder, which temperature is higher than the glass transition point of the sealing resin.
The inventors of the present invention have also investigated various methods for eliminating the
foregoing problems such as a method for enhancing heat resistance of resins by using a special epoxy
50 resin and a hardener or a method in which a maleimide compound is simultaneously used. These methods
are effective for vapour phase soldering employed -at a relatively low temperaturs, but the effects thereof for
liquid phase soldering at a relatively high temperature of the order of 260 ° C are insufficient.
Accordingly, it is desirable to provide a resin composition for sealing semiconductors which satisfac-
torily fulfills various requirements for resins that are suitable for sealing semiconductors such as integrated
65 circuits having a high degree of integration where high reliability is required. Such requirements are, for
instance, low stress generated in the resin for sealing and applied on the semiconductors, high thermal
shock resistance and heat resistance during soldering even after moisture absorption.



30y difference In the thermal expansion coefficients between the resin and
the chip. One nethod for reducing such stress .is to nmake the thermal
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EP 0 359 500 Bl The inventors of the present invention have conducted
various studies to develop resins for sealing, have found that the

foregoi ng object can effectivel gplpessa@oo®1ed by usi ng an epoxy resin having
a specific structure or a nodified epoxy resin in conbination with a
speci al pol ymal ei m de and thus have conpleted the present invention,

preferred enbodi nents of which can achieve sg d ohpect. 5 According to
the present invention, there is |ded ar S|n cmnp05|t|on for sealing
sem conduct ors Whl ch conpri poxy l\eS| Kepresented by the

fol | owi ng gene EGHEH 20 ﬁ'e'rN 15R\ (IN-tke formula (1),

X[ er ] represent (err] [err 0 [err]
25 30 a [err] 35 [err] re resents Berr] ({err] 45 [err] 50 or 55
and n is an average ranging fromO to 10); 3

CH;

0 | _ —@— ———@—OCHZCH -CH, (1)
CH;

15 (in the formula (Il), R represents a tetravalent group selected from the group consisting of aliphatic
\_ groups having at least two carbon atoms, alicyclic groups, monocyclic aromatic groups, condensed
polycyclic aromatic groups and non-condensed polycyclic aromatic groups formed by connecting
aromatic groups directly or through a divalent group);
(b) a hardening agent;
20 {c) an inorganic filler; and

'\_/ (d) a polymaleimide represented by the following general formula(lil)
25 B ' (l? ]
HC™
I AR )
HC~ ¢
30 i
) 0o
—/ — —m
35 {wherein Ry represents an m-valent organic group having at.least two carbon atoms and m is an integer

of not less than 2);

and a resin composition for sealing semiconductors which comprises the same components as those

listed above except that (e) a modified epoxy resin composed of an epoxy resin represented by the

foregoing general formula (f) or (il and a silicone polymer which is uniformly dispersed in the epoxy
P resin in an oily state or in the form of particles having an average particle size of not more than 1.0,

micron is substituted for the epoxy resin (a) used in the foregoing resin composition.

The epoxy resins represented by the formula () in which X; Is

\ /
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EP © 359,500 B1 [err] O . 0°*10 . [err] [err] 15 (in
the formula (11), R represents a tetraval ent group selected fromthe group
consi sting of aliphatic groups hasp 0gsssod 8pst two carbon atons, alicyclic
groups, nonocyclic aromatic groups, condensed polycyclic aromatic groups
and non-condensed pol ycyclic aromatic groups fornmed by connecting aromatic
groups depbetisy or through a divalent group); (b) a hardening agent; 20
(c) an inorganic filler; and (d) a polymal eim de represented by the
foll owi ng general forrmula(lll) - _
[err] 30 35 (wherein [err] r ‘;Eﬁ¥§ian
at | ea%t two carbon atons and mi¥yan inte
resin conposition for sealing sem conduc
conponents as those |listed above except t ) a nodified epoxy resin
conposed of an epoxy resin represented by t foregoi ng general formula (1)
or (11, and a silicone polyner which is uniformy dispersed in the epoxy
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err] 1

0O [err
val ent organi c group having
of not less than 2); and a
iLch conprises the sane

N
0-CH2 CH-/CHz
_ 20
N
0-CH,CH-CH
2 \0/ 2
25
and Xz is
s0 0-CH,CH-~CH
2 '\0/ 2
"%

35
0-CH,CH-CH,
o’

\_~ 40 which are used in the composition of the present invention as a component (a) can be obtained by reacting
resorcinol with dimethoxy-p-xylene in the presence of an acidic catalyst to remove methanol and then
reacting the resulting product with epichlorohydrin.

The epoxy resins represented by the formula (I) in which X; is

CH,-CHCH, -N-CH,CH-CH,
No” W
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4 + EP @ 359 500 B1 and [err] is [err] 10 which are used in the
conposition of the present invention as a conponent (a) can be obtained by
reacting phenol wi th di net hoxy- gpxysspedoisl t he presence of an acidic

catal yst to renmove nethanol and then reacting the resulting product with
epi chl orohydrin.: The epoxy resins represented by the fornula (1) in which
Xerr] andXg® 20 [err] 25 and X2 is 30 35 [err] 40 which are used in the
conposition of the present invention as a conponent (a) can be obtai ned by
reacting resorcinol wth dinethoxy-p-xylene in the presence of an acidic
catal yst to renove net hanocwmerh-ﬁgaccm QH-tegLesul ting product with
epi cl orohydrin. The epoxy ?ﬁe.)e(ns r epr ¢sent ed\gy %e formula (1) in which
Xerr] is 45 [err] 50 '

10

which are used in the composition of the present invention as the component (a) can be usually obtained by
reacting a polyamine compound represented by the following general formula (IV) with epichlorohydrin
according to a known method:.

15

A n

(wherein n is an average ranging from 0 to 10).

25. Regarding the epoxy resins represented by the formula (1), if n averages more than 10, the viscosity of
the epoxy resin becomes too high to easily perform melting kneading and transfer molding operations.
Since p-xylene bonds are introduced into the skeleton of ‘the epoxy resin, it has a low rate of water
absorption and an improved heat resistance.

The epoxy resins which are represented by the general formula (I} and are used in the composition of
3¢ the present invention as the component (a} can be prepared by reacting a tetracarboxylic acid dianhydride
represented by the following general formula (V):

P9
35 :
C C—
SN
0\ s RS /0 3
¢ 5
i
(o) 10)

{wherein R is the same as that defined above in connection with the general formula (H)) with 2-(4-
hydroxyphenyi)-2-(4'-aminophenyl)propane in an organic soivent to form an imido ring-containing phenol
represented by the general formula (V1): :

48 .
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EP @ 369:500 B1 and X2 is [err] 10 which are used in the conposition of the
present inventioen as the conponent (a) can be usually obtained by reacting
a pol yam ne eonpound represent ed gpyotsbesdpbBt owi ng general forrmula (IV) with

epi chl orohydrin according to a known nethod: 20 [err]
(wherein n is an average ranging fromO to 10). 25 Regar di ng t he epoxy
resins represented by the formula (1), if n Verages nore than 10, the
viscosity of the epoxy resin be s too higl) to egpily performnelting

kneadi ng and transfer nol dj opier a8t ~eRs. S/i(i% pycykene bonds are
i ntroduced into the skeﬂ@@‘-ﬂ' Nesi NRI1t hag-a low rate of water
absorpfion and an inproved t Iresi nce.\@ht,f eb‘qgcy’resi ns which are

represented by the general form@Hjz(11) and #re usdd in the conposition of
30 the present invention as the conponent (aP can K prepared by reacting a
tetracarboxylic acid dianhydride represented by the foll ow ng general

formulg (V): 35 CH; [err] [err] (wherein Ris the
sanme as that defined above i dnekcti o Nth the general formula (I1))
with 2-(4- hydroxyphe_nyl)-*z- it Qfpane 'Ol?n organi ¢ sol vent
to forman imdo ring-contai n+#¢ préagol resent ed Ey .he general fornula
(VI): 45 60 55 6 5

. 15

W {wherein R is the same as defined above in connection with the general formula (I1)), and then reacting the

imido ring-containing phenol with epichiorohydrin.

Methods for preparing the imido ring-containing phenol represented by the formula (Vi) are disclosed in
Japanese Patent Un-examined Publication No. Sho 82-145063.

20 Examples of the tetracarboxylic acid dianhydrides which are represented by the general formula (V) and

o used as starting materials for preparing the epoxy resins represented by the formula (i) are
ethylenetetracarboxylic acid dianhydride, cyclopentanecarboxylic acid dianhydride, pyromellitic acid dian-
hydride, 3,3' 4,4'-benzophenoneteiracarboxylic acid dianhydride, 2,2',3,3'-benzophenonetetracarboxylic acid
dianhydride, 3,3",4.4'-biphenyltetracarboxylic acid dianhydride, 2,2',3,3"-biphenyitetracarboxylic acid dian-

25 hydride, 2,2-bis(3,4-dicarboxyphenyl) propane dianhydride, 2,2-bis(2,3-dicarboxyphenyl)propane dian-
hydride, bis{3,4-dicarboxyphenyl) ether dianhydride, bis(3,4- dicarboxyphenyl)sulfone dianhydride, 1,1-bis-
(2,3-dicarboxyphenyllethane dianhydride, bis(2,3-dicarboxyphenylimethane dianhydride, bis(3,4-dicarbox-
yphenyl)methane dianhydride, 2,3,6,7-naphthalenetetracarboxylic acid dianhydride, 1,4,5,8-naph-
thalenetetracarboxylic acid dianhydride, 1,2,5,6-naphthalenetetracarboxylic acid dianhydride, 1,2,3,4-ben-

30 =zenetetracarboxylic acid dianhydride, 3,4,9,10-perylenetetracarboxylicacid dianhydride, 2,3,6,7-anth-
racenetetracarboxylic acid dianhydride and 1,2,7,8-phenanthrenetetracarboxylic acid dianhydride.

U The modified epoxy resins used herein as the component (e) may be obtained by addition-reacting a
silicone polymer capable of undergoing an addition reaction according to known techniques {an addition-
reacted silicone rubber) or by polymerizing a monomer capable of forming a soft vinyl-modified silicone

35 polymer by known techniquss, in the presence of the aforementioned epoxy resin {I) or (II)

The addition-reacted silicone rubber is a rubber formed by addition-reacting a vinyl-modified silicone
polymer having vinyl groups in the molecule with a hydrogen-modified silicone polymer having active
hydrogen atoms in the molecule through a silylation reaction. The term "vinyl-modified silicone polymer(s)”
used herein means polysiloxanes having at least one Si~-CH=CH; bond at the terminal or in tho middle of

\.~ 40 the molecule and the term "hydrogen-modified silicone polymer(s)” means polysiloxanes having at ieast
two Si-H bonds at the terminal or in the middie of the molecule. They are usually available on the market in
the form of combinations thereof and examples thereof are. SE-1821 available from Toray Silicone
Industries, Inc. and KE-1204 available from Shin-Etsu Chemical Co., Ltd.

The soft vinyl-modified silicone polymer is a polymer based on vinyl-modified silicone and has a glass

45 transition temperature(Tg) of not higher than 20°C. The term "a polymer based on vinyl-modified silicone"
used herein means a homopolymer or copolymer of vinyl-modified silicones or a copolymer of a vinyl-
‘modified silicone and one or more of other vinyl monomers. In the present invention, any commercially
available vinyl-modified silicone can be used. Examples of the vinyl-modified silicone are methacrylox-
ypropy! siloxanes represented by the general formula:

50
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EP ® 359.500 Bl [err] 10 . [err] 15
(wherein Ris the sane as defined above in connection with the general
formula (11)), and then reacti ngptguseiggh®3 i ng-cont ai ni ng phenol wth
epi chl orohydrin. Methods for preparing the imdo ring-containing phenol
represented by the formula (VI) are disclosed in Japanese Patent

Un- exam ned Publication No. Sho 62-145063. 20 Exanpl es of the

tetracarboxylic acid dianhydri des which :(eqﬁepr sented by the general

formula (V) and used as starting material ﬂgr priepar.i She epoxy resins
represented by the formula (11) are etﬂy netasPrdca Bég%Fie acid
i eghydrigde, pyronellitic acid

di anydri de, cycl opent anecarboxylic agid
di an- hydride, 3,3',4,4"-benzophenongtetracarboxylic acid di anhydri de,

2,2',3,3 -benzophenonegtetracar boxyl if aci l.ankydri de,
3,3', 4,4 -biphenyl tetdcarboxylic atid dijan Uri de, _
2,2' 3,3 - bi phenyICHg =CA:COOQCH, 1) -§a~< 0dHan 5120 -HydSLIEH; ),
2,2-B|s(3,4dicarboxypheny|) pr opane\ di anhlyddi de

h§Hsi gd™ bi s(3, 4- di car boxyphenyl)
| ) sul f one di anhydride, 1,1-bis-
i €Hz, 3Ydi car boxyphenyl ) met hane

2, 2-Dbi s(2, 3-di car boxyphenyl ) pr opane
et her di anhydride, bis(3,4- dicarbox
(2, 3-di car boxyphenyl ) et hane di anhydri
di ankydri de, bis(3,4-dicarbox- yphenyl hdnes di al i de,

2, 3,6, 7-napht hal enet etracar boxylic acid d%gnﬁydrl§g¥eh&34,5,8-naph-

t hal enetetracarboxylic acid dianhydride, {1, Hy, 6Jaapht hal enetetracarboxylic
aci d di anhydride, 1,2, 3,4-ben- 30 zenetetracarboxylic acid di anhydri de,
3,4,9,10-peryl enet etracar boxyl i caci d di anhydri de, 2, 3,6, 7-anth-

r aceret @iereinc 8 bomyhs ®0&ci d di anhydri de and :

1, 27, sviphsinenesrererented babegdneselfpimtlaaci d di anhydri de. The nodified epoxy
resins used herein as the conponent (e).my be obtai ned by
addition-reacting a silicone polynmer capabl e of undergoing an addition

reacti on according to known techniquesgﬁgn ddition- reacted silicone
rubb&) or by pol ymerizing a nononer{ cdpabl ~of formng a soft
r

vinyl -nodi fied silicone 35 poly ﬁﬁﬁ '§H4Fahés, in the presence of
t he af orenmenti oned epoxy resin (f) cH,) Jhe addition-reacted silicone
rubber is a rubber fornmed by additiomreacting a vinyl-nodified silicone
pol yger having vinyl groups in/the I %pl wi th a hydrogen-nodified
silicone polyner having activeg hydrg e% ato in the nol ecul e through a
silylation reaction. T HS0N-Bi-4 =i sil(iomng pol yner(s)" used
her's¥n means pol ysil oxanes ha\ing at||dast dne Si-CH =[err] bond at the
terminal or in the middl e of t he ul2®nd the term
-"hydsogen-nodi fied silicone polyner(s)" neans pol ysil oxanes having at | east

.
0 — S'i.- S1i(CH, )s
. CH, n
0
wherein 05 I , m, ns 1000;
and functional silanes represented by the general formula:
4 R'-Si(R%);

wherein R' represents methacryloxy, vinyl, allyl or allyloxy .group and R2 represents an alkyl and/or an
alkoxy group.

In addition, examples of other vinyl monomers include alkenyl aromatic compounds such as styrene

s0 and vinyl toluene; acrylic esters such as methyl methacrylate, dodecyl methacrylate, butoxyethyl

methacrylate, glycidyl methacrylate, methyl acrylate, butyl acrylate, 2-sthylhexy!l acrylate; hydroxyethyl

.acrylate, trimethylolpropane triacrylate; acrylic compounds free of ester groups such as acrylonitrile, acrylic

acid, butoxymsthyl acrylamide and methacrylamide; non-conjugated vinyl compounds such as vinyl acetate,

vinyl laurate, vinyl versatate, vinyl chloride, vinylidene chloride, sethylene and allyl acetate; and conjugated

§5 diene compounds such as butadiene, isoprene and chloroprene. It is also possible to use polymerizable

vinyl compounds such as vinyl silicons, dibutyl fumarate, monomethyl maleate, diethyl itaconate and

fluorine-containing compounds of acrylic and methacrylic acids, for instance, trifluorosthyl methacrylate and

tetrafiuoropropy! methacrylate. The amount of the vinyl monomer cther than vinyl-modified silicones in the

8



two :Si - H.bonds at the termnal or in the mddle of the nolecule. They are
usual |y availabl.e on the market in the form of conbinations thereof and
exanpl es thereof are SE-1821 avegp abBb®sddy®m Toray Silicone Industries,
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I epr eseninfroduBedihts e Bl r8din. Ie amount of a specific polymer or monomer used to form the foregoing
~ 15 silicone polymer is not limited to a specific level, but in general it ranges from 1 to 100 parts by weight per
\_/ 100 parts by weight of the epoxy resin. _
in the case where the resin composition of the present invention contains a modified epoxy resin
{component (e)), the resin composition may optionally ‘contain one or more of non-modified polyfunctional
epoxy resins to control the amount of the silicone polymer in the total resin composition at a desired level.
20 Examples of the non-modified polyfunctional epoxy resins are glycidylates of compounds having at least
s two active hydrogen atoms in a molecule, such as polyhydric phenols, e.g., bisphenol A, bishydrox-
ydiphenyl methane, resorcinol, bishydroxydiphenyl ether, bishydroxydipheny! sulfone, phenol novolak,
cresol novolak, brominated bisphenol A and brominated phenol novolak; polyhydric alcohols, e.g., ethylene
glycol, neopentyl glycol, glycerin, trimethyloipropane, pentaerythritol, disthylene glycol, polypropylene
25 glycol, bisphenol A-ethylene oxide adduct and trishydroxyethy! isocyanurate; amino compounds, eg.,
ethylenediamine, aniline and 4,4'-diaminodiphenylmethane; glycidyl type epoxy resins obtained by reacting
polyvalent carboxylic compounds e.g., adipic acid, phthalic acid and isophthalic acid with epichlorohydrin or
2-methylepichlorchydrin; and aliphatic (inclusive of alicyclic) epoxy resins, e.g., dicyclopentadiene diepoxide
and butadiene dimer diepoxide. Moreover, the epoxy resins represented by formula (i) or (Ii) may also be
30 used as such non-modified polyfunctional epoxy resins.
: In the present invention, the amount of the epoxy resin of the component (a) ranges from 5 to 65% by
. weight, preferably from 15 to 50% by weight on the basis of the total weight of the component (a), the
\— component (b) and the component (d), as defined above. The amount of the modified epoxy resin of the the
component (8) may be easily determined by those skifled in the art on the basis of the amount of the
g5 silicone polymer required for the final resin composition for sealing semiconductors and that of the silicone
polymer to be incorporated into the the modified epoxy resin.
Further, the amount of the silicone polymer should be in the range of from 1 to 30% by weight and in
- particular 2 to 20% by weight on the basis of the sum of the amount of the component (a) or (e), the non-
modified epoxy resin optionally employed, the component (b} and the component (d). This is because if it is
N0 less than 1% by weight, the intended improvement in stress cannot be attained. On the other hand, if it is
more than 30% by weight, not only flowability of the resin is lowered but its moldability is impaired.
In the present invention, any conventional hardening agent can be used as the component (b).
Examples of the hardening agents include novolak type phenol résins obtained by reacting phenols such as
phenol or an alkyiphenol with formaldehyde or paraformaldehyde as well as modified novoiak type phenol
- 45 resins, phenol aralkyl resins, resorcinol aralkyl resins and polyhydric phenols such as trihydroxyphenyl-
methane and tetrahydroxyphenylethane, commonly used amine type hardening agent such as
diethylenetriamine, triethylenetetramine, isophoronediamine, diaminodiphenyimethane, diaminodiphenyisui-
fone, m-phenylenediamine and dicyandiamide and commonly used acid anhydrides such as phthalic
anhydride, hexahydrophthalic anhydride, methyl nadic anhydride, pyromellitic dianhydride and ben-
60 zophenoneteiracarboxylic dianhydride. The hardening agent may be used alone or in combination.
The amount of the hardening agent to be incorporated in the composition ranges from 0.1 to 10 and
preferably 0.5 to 2.0 expressed in equivalent weight ratio based on the total amount of the epoxy resin
(component (a)) or the modified epoxy resin (component{(e)) and the non-modified epoxy resin optionally
used.
55 Examples of the inorganic fillers used herein as component (c) include powders of crystalline silica,
* fused silica, alumina, talc, calcium silicate, calcium carbonate, mica, clay, titanium white or the like; as well
as glass fibers, carbon fibers or the like. These fillers may be employed alone or in combination, and
generally crystalline silica powder or fused silica powder is- used alone or in combination from the viewpoint



al kdxy group. In addition, exanples of others vinyl nonomers include al kenyl
aromati c conpounds such as styrene 50 and vinyl toluene; acrylic esters
such as nmethyl nethacryl ate, dogpaydsegebigacryl ate, butoxyet hyl

nmet hacryl ate, glycidyl nethacrylate, nethyl acrylate, butyl acrylate,
2-ethyl hexyl acrylate; hydroxyethyl acrylate, trinethylol propane
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compgsition for formng the foregoing silicone polynmer as well as the
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\_¢ wherein X represents a single bond, a bivalent hydrocarbon group having 1 to 10 carbon atoms,

a hexafluoroisopropylidene group, a carbonyl group, a thio group, a sulfinyl group, a sulfonyl group or an
oxide group). Specific examples thereof include : 1,3-bis(3-malsimidophenoxy)benzens, bis(4-(3-mal-
eimidophenoxy)phenyl)-methans, 1,1-bis(4-(3-maleimidophenoxy)phenyl)ethane, 1,2-bis{4-(3-mal-
eimidophenoxy)phenyljethans, 2,2-his(4~(3-malsimidophenoxy)phenyl)propane, 2,2-bis(4-(3-mai-

45 eimidophenoxy)phenyl)butane, 2,2-bis(4-(3-maleimidophenoxy)phenyl)-1,1,1,3,3,3-hexafluoropropane, 4,4'-
(3-maleimidophenoxy)biphenyl, bis(4-(3-maleimidophenoxy)phenyl)ketone, bis(4-(3-maleimidophenoxy)-
phenyl)sulfide, bis(4-(3-maleimidophenoxy)phenyl) sulfoxide, bis(4-(3-maleimidophenoxy)phenyl) sulfone,
bis(4-(3-maleimidophenoxy)phenyl)ether and those represented by the following general formula (VIil):
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I nt roduced into the epoxy resin. The anount ~of a specific polyner or
nmononmer used to:formthe foregoing 15 silicone polyner is not limted to a
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100 parts by wei.ght of the epoxy resin. In the case where the resin
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f1 owabi | iblyyeight pent00perts by weight of terpelimBeitnids temprodddabi | ity is inpaired. In the
present i nvBmwtresimcompositiop ohthe piesephiaventirarmiyrberigmed)nieta meldindopateriabby biending ¢he
corrponentf°feg9}ng components and optionally various additives, a variety of reaction diluents, silane coupling agents,
releasing agents, coloring agents and flame retardants and then mixing and kneading the resultant blend.
" 40 The resin composition according to the present invention can easily be obtained, as a material for
' molding, by sufficiently premixing the foregoing components, for instance, by means of a mixer, kneading
the premix in & machine for melting and kneading it such as with heated rollers or a kneader, cooling the
kneaded mixture to harden, and then pulverizing the hardened mixture.
The present invention willl hereunder be explained in more detail with reference to the following
45 Examples and Comparative Examples, but the invention is not restricted to these specific Examples. In the
following Examples, the term "part” means "part by weight" uniess otherwise specified.

Example 1 and Comparative Example 1

50 Resin compositions for molding were prepared by melting and mixing blends having compositions (part
by weight) as shown in the following Table 1 for 3 minutes with rollers heated to 110 to 130 °C, cooling the
melt blend to harden it, pulverizing the hardened blend and compressing the pulverized resin composition.

From these compositions, 100-pin flat packages (20 mm x 30 mm x 2.5 mm) provided thereon with an

element (10 mm x 10 mm) for testing and test pieces for determining physical properties were formed

s6 according to a transfer molding technique (molding conditions: temperature:180°C ; pressure: 70 kg/cm?;

and time: 3 minutes) and then were subjected to post-hardening at 180 C for 6 hours. The results of the
tests are summarized in Table 2 given below.
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Exampl es ©of the hardeni ng agents
obt ai ned by reacting phenols such
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EFROO0 359 500 Bl of their properties
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(d). it
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coefﬁFC|ent of the resulting resin conposition is extremely high and good
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tained, while if it exceeds 800 parts by

the resulting resin conposition i s not practically acceptabl e since
is lowered and hence its noldability is greatly
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Al l. the conpounds having at |east two maleimdo groups in the nolecule can
be used as the 10 polymal eim des represented by the general fornmula (I11)
whi ch are used as the conponent éfb$§55@91present i nvention. Exanpl es of
such pol ymal ei m des include bisnal ei mde such as N, N -ethyl enebi smal ei m de,
N, N - hexanet hyl enebi snal ei m de, N, N - m phenyl enebi snmal ei m de,

N, N - p phenyl enebi smal ei m de, N, N -4, 4- di phenyl net hanebi snal ei m de,

N, N -4, 4' -di phenyl ether bisnaleinide, N N -nethylenebis(3gchloro-p- 15
phenyl ene) bi smal ei mide, N, N -4,4'-diphenyl sul f onebi snal-si i de,

N, N , 4, 4' -di cycl ohexyl net hane bis- mal ei m de, 3 L]

N, N' - 4, 4' - di net hyl enecycl ohexanebi smal ei m de, N, N - m xyl engbl squl ei m de and
N, N -4, 4' - di phenyl cycl ohexanebi snal ei mi de. Preferred ar® Bis I ei m de
conpounds represented by the follow ng general fornmula (@1&): 20 [err] 30

(in the formula (M1), [err] represents a bivalent grou

ented by 40
wherein X represents a single bond, a bival ent hydrocar

p having 1

rBp!

nggr

P!Em%
Hoﬂw@@&ﬂs @:

to 10rcarbon atons, a hexafl uoroi sopropylidene group, a gdrborgl group, a

thio group, a sulfinyl group, a sulfonyl group or an oxi egegr auyp). Specific

exanpl es thereof include : 1,3-bis(3-naleini dophenoxyg 2fe;

bi s(4-(3-mal - ei m dophenoxy) phenyl ) - net hane, :

1 1- bi s(4-(3-nal ei m dophenoxy) phenyl ) et hane, 1,2-b -E§ rEI -
ddﬁhenoxy)phenyl)ethane ' ®

2 i s(4-(3-malgi m ophenoxy)phenyt@ R Qpan w2 2- bi 3 - 45

eim dophenoxy)ph nylﬁbut.aneg » odass A ST 8

2,2-bis(4-(3-mal¥) m ophenoxy)phenyl) 1,1, 1;3, 3, 3-hex Q pane, 4,4'-

(3- mal gi m dophengxy)3li phenyl, bi s(4-(3-mal ei m dopheno ket one,

bi s(4- ( 3- mal ei m dophenoxy) - phenyl )sul fide,

bi s(4- (3- mal ei m*dpphenoxy) phenyl ) sul f oxi de,

bi s(4- (3-mal ei m dophgnoxy) phenyl) su fong. 2

bi s(4- (3- mal ei mi dophg{rroxy) pgenyl ) et kers a;sldataos‘.e repr t he

fol | owsng general forimula (VII1): 50 55 10

+1 : The epoxy resin represent®d by the @r&omﬂfon@la
*2 : o~Cresol-novolak epoxy reSin (FOCN 1§20, avdllable froﬂ

#3 : 4,4"-Bis (3-maleimidephenoxy) bipheny B (
#},: Phenol-novolak (PN, available from ¥ipfon

#5: Triethylammonium tetraphe@ylborate Javajl
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EP G 359-600 Bl [err] 10 (wherein n is an average ranging fromO to 10).
These pol ynal ei m des nmay be used alone, in mxture thereof or in

conmbi nation with other poly- 15gpip3spisgo®as. The anount of the

pol ymal ei m des used ranges from 30 to 80% by wei ght on the basis of the

total anmount of the conponent (a)or (e), conponent (b) and conponent (d).
In the present invention, the resin conposition nmay be prepared by, for

i nstance, bl ending every conponent and kneading the resulti®g bl end

according to known techni ques; or previously dissolvi t hegpolymal ei m de
conponent (d) in all of or a part of conponent (a) or §e) aigd/&r conponent
(b); %r reacting 20 the sane to forma prepolyner. In™®arti | @r, the use
of such a prepolyner Is favorable fromthe vi ewpoi nt nol d properties
and hardening properties of the resultant resin conposktion8 I§ ig suitable

. . . . L]
in the present invention to use a curing pronoter In qsder

resin conposition. The curing pronobters include im daz®les EJC%
2- met%yl i m dazol e and 2-net hyl -4-ethylim dazol e; am ne %c a
y

i%e

arglen the

testop

triethanol am ne, triethyl enediam ne and tris(3, 6-di oxyfe %a?i ng; organi c
phosphi nes such as 25 tributyl phosphi ne, triphenyl phosghi n
tritol yl phosphi ne; tetraphenyl borates such as tetraphe yl’g Em%ph'éni um
tetraphenyl borate and tri et hyl amoni um tetraphenyl borage;s = ‘& ng
1, & di azabi cycl o( 5, 4, 0) undecene-7 and derivatives thergofg The unt of
these curing pronoters to be used preferably ranges frem#. gt 1 parts by
wei ght per 100 parts by weight of the total amount of &ongo nf® (8) or (e),
conmponent (b) and component (d). 30 In addition, itgiséalisogogsible to
si mult aneously use, as optional conponents, organic p XBded d%or azo
conpeunds. Exanpl es of the organic peroxides are dial kgl Qerbxigje'i such as
di tbutyl peroxide, t- butylcunyl peroxide, dicunyl pergxi _e,,ﬁ -
1, 3-bi s(t-butyl peroxy-isopropyl) benzene, 1,1-di-t-butygl pgrogy- % 5-
trinethyl cyclohexane and 1, 1-di-t-butyl peroxy cycl ohexan§; an algkyl
per-e'§'f ers such as t-butyl perben- zoate. Exanples of the &zdjc gunds are
h

azobi si sobutyronitrile and azobi sdi net hyl valeronitrileg 3 ) anount
of these & gani c peroxides and/or the azoconpounds prefrgbl g ranges from
0.1to5 RRrts by weight per 100 parts by weight of theg p%I 1 |®i g de
conpgyind. —ffhe resdinconpesi ti on ofg4the present invention y.gbe_gf med into
a nol di ng= teri&'lsj bl @&di ng thﬁfor oi ng corrponentéag gpt8orfal |y
various agglitive & varPety aof reficti di luents, sil ”e-gcogpl Nge agent s,
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55 Example 2 and Comparative Example 2

Resin compositions for molding were prepared by melting and mixing blends having compositions
(parts by weight) as shown in the following Table 3 for 3 minutes with roflers heated to 110 to 130 °C,
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rel easi ng agents, coloring agents and flane retardants and then m xi ng and
kneadi ng the resultant blend. 40 The resin conposition according to the
present invention can easily be ogp@izgedopop$ a naterial for nolding, by
sufficiently prem xing the foregoing conponents, for instance, by neans of
a m xer, kneading the premix in a machine for nelting and kneading it such
as W t h Irveclibg the musit|blend tcoharden ktnpuadsing the bardengd bl dod carderdssing theupulyedized reginden,
and t hen cpmbogifien. zi ng t he hardened mi xture. The present invention wll

her eunder bigore tepeasampdsitons. 10<in Had Pagkpgen (30rmm 38 imam s &:5 thimtrrvidpdh thprgg Wi ans
Exanpl es elemgnt at1P vemERaiepling gnd fost P'?qqe fqr mrmimfesm*w% BPP?"&tW%P@EPdt o
these & pesording temedrapiierdmolding te¢haiape;imolsing &Eﬂ"@ fa‘“'fe Gor RipSeyey 10-kofem

"part by %f"gﬁgm’"'ﬂﬁ‘ﬁsés'*gd ’h@?"ﬁns °£°Hé?:P‘P E‘W CP’QH‘B‘"&J é‘?sb’t'fsl%g’e
Exanpl e wer e
an 1 1, TR vaﬁ TS i S Ph U D% B oGBS i el et
foIIo br e nutes with rollers heated to 110 to 130 C,
coollng the mel t bIend to harden it, pulverizing the hardened_bl end and
conpressi ng the pgHSICHEH,+Osi n conyosi t i oOICH +~CHCHheoe conpoki ti ons,
100-pin flat packa\gas’(zo mMmfx 30 mMmix 2.5 n?ﬁ Arovi ded thereoh with an
element (10 nmx 10"mm) for f§esting 4nd test p| eces fon deternfning
physicgl properties were f mol fli ng

t edhpi que (ol ding conditi ! : CH pHegK[ err];
and tinme: 3 m'nutes) and t re subje d to post eningi{at 180 [err]

C for 6 hours. \%{ of the tedts are sumarized in Tabl ¢ 2 given
bel ow. EP O g 500 2Bl Exanple 1 CROXY resin repfesented by
the fotol owing foWnula (IX) (n = 1.5; |epoxi qU|va ent = 223; ayailable from

Mtsui Toatsu Chemicals, Inc.): 6 [err] [err] 15 25 30 35

0-CH,CH-CH
_ A e
26
: xCHZ

0
20

0-CH,CH-CH, (X)
No/

36

50

56
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CD~~~~ 4 ~ ~ ~ ~ ~ L U~~~ e U 5s Eape2 and Conparative
Exanpl e 2 Resin conp05|t|ons for nolding were prepared by nelting and
m Xxi ng bl ends havi ng conpositions (parts by weight) as shown in the
following Table 3 for 3 mnutes with rollers heated to 11030 130 [err]C,
14 EP 0 359 500 Bl cooling the nelt blend to hardef it, ®ulverizing the
har dened bl end and conpressing the pulverized resin c nposi i @. Fromthese
conposftions, 100-pin flat packages (20 nm x 30 nm x ovi ded
‘thereon with an elenment (10 mmx 10 nm for testing ?d te% eces for
determ ni ng physical properties were forned 5 accordeng tgagtrgnsfer
nol di ng techni que (nol ding conditions: tenperature: 188 C ; regssfre: 70
kg/cn@, and time: 3 mnutes) and then were subjected o poHt - lgardeni ng at
180[err] C for 6 hours. The results of the tests are N z n Table 4
gi ven bel ow. Exanple 2 enploys a resin of the follow g o&nuﬁa X) (n =.2;
epoxy equi val ent = 165; available from Mtsui Toatsu gh leg, nc.): 10

[err]
15
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56 Example 3 and Comparative Example 3

Resin compositions for molding were prepared by melting and mixing blends having compositions
(parts by weight) as shown in the following Table § for § minutes with rollers heated to 110 to 130 °C,

17



15 '[‘err] *20 -C H2CH CH2 25 [err] 30 35 40 45 50 55 EP 0 359 500 Bl1 25
30 45~~~~~~~~~~~~—~- 35 162 -1 . z I F 0Z000O0O0O -
S t Z-~: 45 50 EP 0359 500eBY #59 500 B1

cooling the melt blend to harden it, pulverizing the hardened blend and compressing the pulverized resin
~ composition.
From these compositions, 100-pin flat packages (20 mm x 30 mm x 2.5 mm) provided thereon with an
element (10 mm x 10 mm) for testing and test pieces for determining physical properties were formed
5 according to a transfer molding technique (moiding conditions: temperature:180°C ; pressure: 70 kgicm?;
and time: 3 minutes) and then were subjected to post-hardening at 180°C for 6 hours. The results of the
{ests are summarized in Table 6 given below.
Example 3 employs a resin having the following formula (Xl) {n = 1.0; epoxy equivalent = 167;
available from Mitsui Toatsu Chemicals, Inc.):
10

CEZ —/CHCH2 -N-CH, C\I—(I)—/C H,
% _ CH Z;CH.CHZ -N—CHZ CH-CH,\

‘ N
U o )

CHE—CHZ CH, B
~0

N

2% ~CHCH,~-N- CH,CH-CH
CE%/ 2 2/ 2

30 * —@—CHZ

35

(XI)

45

50
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g- 35 cil S 30 .~ :
fd~CM cm46 ~ ~ ~ ~ EP 0359500 B1 - ~ 4 30~
~—~ : cee g 45

| a ;! -~ a S _~~ ~ ~~ ED _ =i $ X w;
_mem—————— cd E- ' , 50

- 3 - , f 5S Exanple 3 and Conpargtive Exanpl e 3

Resi n conpositions for nmol di ng were prepared by mel ting.aw nixing bl ends
havi ng_conpositions (parts by weight) as shown in the fg@l@w ng Table 5 for
5 minufes with rollers heated to 110 to 130 [err]C, 17 ~ &P 0.359 500 Bl
cooling the nelt blend to harden it, pulverizing the ha@l%med gl end and
conpressing the pul verized resin conposition. Fromthese gnpositions,
100-pin flat packages (20 nmx 30 mm x 2.5 mm) provided recl with an

el enmenf, (10 nmx 10 mm for testing and test pieces for err&ni ng

physi cal properties were formed 5 according to a transfén—-m)ldgi ng
techni que (nol ding condirfions: tenperature: 180[err] C ; .prassufe: 70
‘kg/[err]; and time: 3 mgutes) and tkHers were suby ect e&"t cmtohardenl ng at
180 [err] C for 6 hoursg] Thé r@sul s <bfS theSt ests are”s r‘1’ din Table 6
gi ven el ow. Exanple 3 l oys a resin having the fol wnf Sogmula (XI) (n
= 1, 0; epoxy equivalent = 167; available from M tsui m cal s,

Inc.): 10 [err]

a8l
w
<&

20

¢
Table 5

0.26

0.6

0.6

0.45

0.3

1.5

25

30

+1 : The epoxy resin represented by the foregoing f
+2 : o~Cresol-novolak epoxy resin (EOCN 1020, avail

#3 : 4,4' -Bis (3-maleimidephenoxy) biphenyl (availabl
#L: Phenol-novolak (PN, available from Nippon Kaya
" »5: Triethylammonium tetraphenylborate (available

Polymaleimide Compound *3

Phenol novolak resin *5

Fused silica
Triphenyl phosphine

TEAK »5
Silane coupling agent

Carnauba wax
Antimony Oxide

Epoxy resin #2

8
Componen
Epoxy resin #1
Carbon black

L

50

66
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0 [err]
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Resin compositions for moulding were prepared by melting and mixing blends having compositions
20

{part by weight) as shown in the following Table 7 for 3 minutes with rollers heated to 110 to 130 °C,

Example 4 and Comparative Example 4
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| Bl NJ~~~~~~~mmmmm e 145 EP 0 359 500 Bt

j'. .0 tfl 55 Exanple 4 and

Cbnparatlve Exanple 4 Resin conpositions for noul di ng were prepared by

mel ti ng asedingitheinmey bishétedwrdbrailii ng conpositions (part by weight) as shown in

t he f ol | awiverging sl herdaned dleng and qempressingjthelpuiverizpdresin hasenositipnt 0 110 to 130

[err]C, 20 Fromgesp cauymsiions, 189-piddlal naplgoas20 me|»x S0yna xd-& mmheip\red thereon with an

pul veri zi YPahE0 P deldeambfor trgtingapd d‘iﬁhﬁ'ﬁ@ﬁ'ﬁ{?‘%‘ﬁ@'“ﬁ)ﬂﬂ'y\?@ﬂ|P2‘@ﬂ1'?se‘§?'ﬁ formed

corrposﬁt |§9ﬁ°’d"F9 'Brﬁ ‘Eaﬂﬁ%'é“%}ﬁ?ﬁ%!“ﬂ‘fedﬁ‘g'd'“%B‘H‘d‘ﬁ?'ﬁ tppgr §’2¥3‘ kolod nm

X 25 f w0 fdwn% e e e
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% sqnman
st FUT BTSRRI E ) S e Rt Fie R c o 25010 &

pressuge: 70 kg/[err] time: 3 mnutes) and then were subj ected to
post - har deni ng at 180[err] C for 6 hours. The results of the tests are
summari zed in Table 8 gi vem bel ow.

(R: ]@/ \@: .epoxy equivalent = 435;
15 '

\/
available from Mitsui Toatsu Chemicals, Inc.):
20 o Q
— it :
T Os R ORee
| H H,0 N \ S
25
ll
0 0
CH
30 3
—@— —@-OCHZCH—CHz
(% (XII)
36
" w0

50

55
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20
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, epoxy equi val ent
35 40 45 50 55 21
C_

Toat su Chegp 9369500 BE - ) -

0 [err]

[err]
.0
am*C C ~—~-C2

c C"

~~C 15~ ~ ~ ~ ~~~~~~0

0 [err]

Exanpl e 4 enpl oyed an epoxy resin represented by the follow ng fornula

available from M t sui
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oy 0 * 0 36. ~~~mm———mmm . i 36 g i tt }.{X 8 E t
‘I* x xxx 45 50 56 22  EP 0 359 500 Bl 5 25 -4~~~A CD V4JU 4l 70

30 i 92w * 25 EP 0 359 500 B1
AU _ X _ . X- 4 ' @ S Is X a, fi 30
it: 8 fi- a As has been expl ained above with reference to Exanpl es

and Conparative Exanples, the resin 55 conposition for sealing
sem conductors according to the present invention generatgs |ow stress and
exhi bits high heat resistance during sol dering evengaftergnoisture

absorption. Therefore, if the conposition is used t seagglg%ge-scale
sem cofiduct or devi ces having hi gh degree of integra®ion o Shall-sized, th

i n sem conductors such as flat packages, these sem nducgo@$ provi de high
reliability. Thus, the present 23 %9

10
16
20
25

30

Table 8 _
JIS K 6511
JIS K 6911
TMA Method
THA Method

(1)
(2)

{1): Alumislide: Average shift of a bonding pad portion (100 microns x 100 microns) at the four corners of the test e

Comp.ex., Test Method
thereafter was introduced into a bath of molten solder at 260°C to count the number of _test pieces which caused
numerator is the number of test pieces causing cracking and the denominator is the total number of the test pieces.

after repeating, 1000 times, cooling (for 30 minutes at -65°C) —heating {for 30 minutes at 150°C} cycles.

(2): V.P.S. Test: The package was held, for 24 hours, in a Pressure-Cooker Tester maintained at 121°C and 2 &

- < g
7 o - =] w
35
0w w
§=* & ~ = ° 8
o = s
4 a3
"g ]
vt
45 &
£ sz £- s
P-ic-ib
—_ — : -
N = - » Q %]
- E - E & % 2~ R
g SRR \
P2 E3fZyp § .
50 §Z 8 -~ & - =
L s 1T < >

As has been explained above with reference to Examples and Comparative Examples, the resin

65 composition for sealing semiconductors according to the present invention gensrates low stress and
oxhibits high heat resistance during soldering even after moisture absorption. Therefore, if the composition

is used to seal large-scale' semiconductor devices having high degree of integration or small-sized, thin
semiconductors such as flat packages, these semiconductors provide high reliability. Thus, the present

23



EP 0 359 500 B1 invention is highly industrially useful. Cains 5 1. A
reésin conposition for sealing sem conductors which conprise conponents,
(a).an epoxy resin represented by the follow ng.general forrmula (I) or
(11): 10 [err] WhEP® 359)800/B1ipresents [err] 25 30 X2 represents
35 [err] [err] 55 and n is an average ranging-fromO to 1 0; 24 EP.O
359 500 Bl invention is highly industrially useful. Claims 5 1. Aresin
conpog‘l"?'\"?ﬂw'sf"g't"yg‘é'éﬁ"'laﬂg“sg@ﬂi conduct ors whi ch conpri se .conponents, (a) an
epoxyc#?si n represented by the follow ng general formula (1) or (I1): 10
wher el '5'(Terr] represents or [err] represents

5§ 1. Aresin composition for sealing semiconductors which comprise components,
(a).an epoxy resin represented by the following general formula (1) or (1I): .

10 X, —CHz—@—CHZ—X2 —cnz—]—@—crxz-m (1)
n

Wherein X1 represents
- 16

- - " 0-CH,CH-CH
0
. a9
1.
0-CH,CH-CH

2 \0/ 2

25

- -N-CH,CH-CH
Gl CHCH,-RmCRL0 2
o) - -0
or ’
30
X2 represents
35 '
0-CH,CH-CH,
CH,-CHCH,-0 No’
No”
4D . 0
! 0-CH,CH-CH

2 \0/ 2

45 _

- -N-CH,CH-CH
CH, /CHCH2 2572
0 o)
§0
or .
/
55 and n is an average ranging from 0 to 10;

24




35 ferr]-45 or 55 and n is an average ranging fromO to 10; EP O
359 500 B1 5 [err] 10 [err] (in the formula (I1), R
represents a tetraval ent group gploagbedo Bfom t he group consisting of

al i phatic groups having at |east two carbon atons, alicyclic groups,
nonocyclic aromati c groups, condensed pol ycyclic aromatic groups and

-non- coriventior i higbly yndystiially usefubmat i ¢ groups fornmed by connecting 20

aromatic groups directly or through a divalent group); (b) a hardening
agent ; }®Msan jnorganic filler; and (d) a polynal eim de represented by the
fol |l owi ng_general tprnulawﬁlllé: 25 0 It 30 :
[errP 35 (UPYQMRosiipR foF geall ‘g‘;'@ %ﬂr?‘ﬁm%lﬂh'?ﬁ‘i?%‘f’ﬁtm’&w f'c group having at

| east two cBYIGROYTEIRIORPRIMRY PYthe jollowing ggnaral fymil, s than 2). 40 2. The

resin conposition for sealing sem conductors of claim1l wherein the epoxy
resin represented by the gengral fornmula (1) is-an epoxy resin represented
t_z)y the gengral mrﬂelu%cnz—xz—(:ﬂz . CH,-X, (n

wherein X; represents

- CH-CH 0-CH,CH-CH,
o .
%0
(N
’ -CH,CH-CH
0 | 2 \0/ 2
25 '
- ~N- CH-CH
> /CHCHZ N-CH, Q52
-0
or ' ;
30
—/
) X2 represents
35
0‘CH2CH"CH2
. C{Iz—CHCHz—O No
. No”
' -CH,CH-CH
(o) C 2 N / ?
0
45
CHZ-CHCHZ-N-CHZQF;932
\0/ 0
50 _
or /
85 and n is an average ranging from 0 to 10;

24 . * c L L S *



0 50 * [err] EP O 359 500 Bl wherein n is an average ranging fromO to
10. 3. The resin conposition for sealing sem conductors of claim1l wherein
the epoxy resin represented by thepgasesgdBiornmula (1) is an epoxy resin
represented by the general fornmula: 5 10

[err] [err] [err] [err] 25 wherein n is an average ranging fromO to 10. 4.
The resin conposition for sealing sem conductors f claim1l wherein the

epoxy resin represented by 30 t he eneral forﬁhl a (Iq | s an epoxy resin
represented by the gener al formula; [ g]

[err] %err] 50 V\:h Cﬁgﬂlﬁ] g. /r’om ,I/O 9% The resin
conposTtion for 2co orls o ecedi clLdarmwherein the

pol ymal ei m de i s a bOsnaI ei m de corrpc(l:mg represen?ed bycf he foll ow ng
general formula: 55 0

-’— -@-ocnz CH—CH2 (I)
CH5

10

16

(in the formula (ll), R represents a tetravalent group selected from the group consisting of aliphatic
groups having at least two carbon atoms, alicyclic groups, monocyclic aromatic groups, condensed
polycyclic aromatic groups and non-condensed polycyclic aromatic groups formed by connecting
20 aromatic groups directly or through a divalent group);
W _ {b) a hardening agent;
' (c) an inorganic filler; and
{d) a polymaleimide represented by the following general formula (flf):
25
o 0 —
il
HC™ |
30 - 3 AN——R, ()
HC~C |
\ I
0
L. Jdm
35

{wherein R: represents an m-valent organic group having at least two carbon atoms and m is an
integer of not less than 2).

\_- 4 2. The resin composition for sealing semiconductors of claim 1 wherein the epoxy resin represented by
the general formula (l) is an epoxy resin represented by the general formula:

CH,-CHCH, -0 - CHCH2

\
45 /

60

ANV4
55 0
For—o)

. A A



EP 0 359.500 B1 O 0 10 wherein R2
represents 15 or 20 wherein X
represents a direct bond, a bivgpgdsgagdmicar bon group having 1 to 10
carbon atons, a .hexafluorinated isopropylidene group, a carbonyl group, a
thio group, a sulfinyl group, a sulfonyl group or an oxide. 6. The resin
conposi t i eheréion isspaleragy rawimg fon@dctrs of any of clains 1-4 wherein the
polymal el mde is a 25 menber sel ected fromthose represented by the

f ol | owi g Theeresin gbmipasition for seall@ Jemicpiductbre cb¢laimpl whereimthe proxn gpsin wenidsentecbby t he
uni t s encthegenprd formyia e enserpsygtimigrresepied by the gangral fegnuie: The resin
conmpdsition for sealing sem conductors of any of clains 1-4 wherein the

pol ymal ei m de is 4"_chicaf 3-@ul ei m d¢= phenogy),bicpizany+6 8 Thelresin
conposition for s?é?i/ﬁgmgfe '6gnducto s of ang?z(zf clgzly 1-4 wherein the
polymal eimide is 450" ~ bis[ 3 fide. 9. The
resin composition for sealj claimfurther
i'ncluding a silicone poly —+ e epoxy
resin of general formula I | es having an
average partic g §bF{5HOf— ot nore thgn 1.0[err]. 50/10. The rdsin

conmposi tion fof "8gdl "N seni conduct orjs ofygRA meecesli ng cl ai mjwherein the
har deni ng agent ) s novol ak phenol redi n angli/or phenol aralkyl_%psin. 11
Theg resin conposition for sealing sem conductors of any preceding claim
~wherein the amount of the 55 har deni ng agent ranges fromO0.1 to 10
expressed In equival ent wei ght ratioQvd&degCBnClHae epoxy resin. 12. The
resin conmposition for sealing semco ductOP&fbf any precedi ng cl ai mwherein

the rmorganic filler i
S e

25

"0-CH,CH-CH,
*No/

wherein n is an average ranging from 0 to 10,

4. The resin composition for sealing semiconductors of claim 1 wherein the epoxy resin represented by

30 the general formuia (1) is an spoxy resin represented by the general formula:
W C{I 2", CHCH, ~N-CH ,CH- CH,
D \ 0 o Crrr D
. - CH, - CHCH, N CHZC\I-(I) ~CH,

1
*

CHZ—'—"@‘CHz‘ CH;—
L .

: ‘ CH
N
45 \o/ o

50

wherein n is an average ranging from 0 to 10.

6. The resin composition for sealing semiconductors of any preceding claim wherein the polymaleimide is
a bismaleimide compound represented by the following general formula:
85

. A O



crystalline and/or fused silica. 27 EP 0 359 500 Bl 13. The resin
conposition for sealing sem conductors of any precedi ng claimwherein the
anount of the inorganic filler raggassgorspgeyO0 to 800 parts by wei ght per
100 parts by weight of the sumof the epoxy resin, the hardening agent and
t he pol ynal ei mi de. 5 PatentansprUche 1. Harzzusamenset zung zum Ver si egel n
von Hal bleitern, die fol gende Bestandteile unfaBt: (a) ein Epoxyharz der

f ol genden al i genei nen Fornel (1) oder (1i) 10 xi - Cf "H2 X)2 -CH2

CH2 -XIX ( 15 worin Xi O CHH{Cr ocH2 0- CH2CH- CH2
25 ' _ 0
-CH2CHS-CH2 25~ ~ ~ ~ ~ ] 9-Ry-0- CH2- N- CH2CH- CH2
0O 30 35 darstellt, X2 >2 CH

O CH2CH- CR2 45

~~~~~~~~~~~~~~~ 0- CH2 CH O C 2 45 oder CH2- CHCHQ—N— CH2CW-CH O
0. 10
wherein Rz represents

_ 20 wherein X represents a direct bond, a bivalent hydrocarbon group having 1 to 10 carbon atoms, a
o hexafluorinated isopropylidene group, a carbonyl group, a thio group, a sulfinyl group, a sulfonyl group
or an oxide.

6. The resin composition for sealing semiconductors of any of claims 1-4 wherein the polymaleimide is a
25 member selected from those represented by the following general formula:

T - 1
% o? N’\ko | 0¢L\N_/\o o)\ o

N
o CHZ-@CH'Z CH o CH,
.36 n

- L -

wherein n is an average number of the units enclosed in brackets ranging from 0 to 10.

7. The resin composition for sealing semiconductors of any of claims 1-4 wherein the polymaleimide is
4,4'-bis(3-maleimide-phenoxy)biphenyl.

8. The resin composition for sealing semiconductors of any of claims 1-4 wherein the polymaleimide is
45 bis[4-(3-maleimide-phenoxy)phenyl] sulfide.

9. The resin composition for sealing semiconductors of any preceding claim further including a silicone
polymer which is uniformly distributed in the epoxy resin of general formula | or Il in an oily state or as
particies having an average particle size of not more than 1.0um.

10. The resin composition for sealing semiconductors of any preceding claim wherein the hardening agent
is novolak phenol resin and/or phenol aralkyl resin.

11. The resin composition for sealing semiconductors of any preceding claim wherein the amount of the
66 hardening agent ranges from 0.1 to 10.expressed in squivalent weight ratic based on the spoxy resin.

12. The resin composition for sealing semiconductors of any preceding claim whersin the inorganic filler is

crystalline and/or fused silica.
. *° C L ] 'S *




50 55 ' darstellt und n ein Durchschnittswert Im Bereich von 0 bis 10

ist; 28 * L C L N S
EP 0 359 500 Bl o 0 CH , £P 0 359.800 B1 1 -0
H O - HCHCHCHO 0 - ~~~CR3 | | ii o

0 10 CH3 (in der- Fornel (11) steht R fU elne vierwefti ge G uppe, _
ausgewdt tThey resin fempdgition foe seatingeseminonduicions oA eivskrpredingelaimpwherein the amednhefdke  zwei
C- At omen, ngrganis fler wpgne fow 1% 19eA0 Pars by pplatipec 198 warkerhy weighital e Isem oithaipResn,
kondensi eﬁﬁs@nthbmfmﬂIag%‘&ﬂ@ﬁ“wmm'?mhen Gruppen und ni cht kondensi erten 20
pol yzykli schen aromatlschen G uppen, die durch direktes oder Qober eine

zwei \R/er't"?‘ﬂl-}a erfol gendes Ver bi nden aromati scher G uppen gebi |l det
wur den, tehtrﬁ (sb g- r’rht f g" e r an} chen
Fai | st ot gxyh;%z 75 o A epng %%E%F AR For el (111
26 0 30 P
(INI), HC -
X, ‘CHZ‘_‘E@-CHZ-XZ —CHZ—}R—@—CHZ -X, (1)
16
-\_/ warin X;
~-CH,CH- CH - -
" 0-CH,Ct P 0 cnzc\r\{ /CHZ
. 0 0
—
25 ' 0-CH, CH-CH,
N/
0
oder CH,-CHCH,-N-CH,CH-CH,
Ne/ N/
_ ) 0]
30
35
' darstellt, X
. CH _CHCH -0 0"CH2CH‘CH2
2 : _\(2)/ 2 o’

. 0-CH,CH-CH,

N 0/
oder CH,-CHCH,-N-CH,CH-CH,
: \NE s N/
0] 0]
50
)
55 darstellt und n ein Durchschnitiswert im Bersich von 0 bis 10 ist;
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0SS - - t- -J m(worin R, elne
mwertige organi sche G uppe mt zum ndest zwei C Atonen darstellt und m

ei ne ganze Zahl ist, die nlcht klgspese gdcpe | st). 40 2.

Har zzusammenset zung zum Ver si egel n von Hal bl eitern nach Anspruch 1, worin
‘das Epoxyharz der all genel nen For nel (I) ei n Epoxyharz der aligeneinen
Formel: 45 50 55 29~ ~~~~~~1-1-11-1-1*- EP O 359 500 Bl CH2- CHCH2- O
CH2-CCH -0 o . O0CH2- "-CH2 n 10
0- CH2CH CH2 15 ' IH20 ist, worin n

ein Durchschnittswert im Berei on| 0 |§1 \)o §
Harzzu%amrenstzung:;;u.ncm@[go ItIern nEch AanTd‘ch 1, worin
das Epoxyharz der al? ,g‘emal n v' lib) h’arz ge/ al | genei nen _

Fornel : z5
CH2- CRCH2- O 90~~~~~~~~~~~ W—~~CHZ-

CHtM CH22  CHOH2 - O
oy
@_c —@— OCH, GH-CH, (1)
|
CH; 0

- {in der Forme! (i) steht R flir eine vierwertige Gruppe, ausgew#ihit aus der Gruppe, die aus
aliphatischen Gruppen mit zumindest zwei C-Atomen, alizyklischen Gruppen, monozyklischen aro-
matischen Gruppen, kondensierten polyzyklischen aromatischen Gruppen und nichtkondensierten

20 polyzyklischen aromatischen Gruppen, die durch direktes oder iiber eine zweiwertige Gruppe

o erfolgendes Verbinden aromatischer Gruppen gebildet wurden, besteht);

(b) ein Hirtungsmittel;
(c) einen anorganischen Flillstoff; und
{(d) ein Polymaleimid der folgenden aligemeinen Formel (ili):
2
P:
o
30 HC \
—/ HC~c
i
' o
% - L dm
{worin Ri eine m-wertige organische Gruppe mit zumindest zwei C-Atomen darstelit und m eine
. ganze Zahl ist, die nicht kleiner als 2 ist).
\_ 40

2. Harzzusammensetzung zum Versiegeln von Halbleitern nach Anspruch 1, worin das Epoxyharz der
allgemel_nen Formel (I} ein Epoxyharz der allgemeinen Formel:

50

65
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RO S ' ~~~~CH2- CHCH2- On o

- ft 35 OCH2 CH-CH2 0 3" 4CH2 < 0-CR2CH CH2 45 ist, worin n ein
Durchschnittswert im Bereich vogpQy $4o50b®B4 St. 4. Harzzusammenset zung zum
Ver si egein von Hal bl eitern nach Anspruch 1, worin das Epoxyharz der

al i genei nen Fornel (1) ein Epoxyharz der aligenemmen Fornel: 50 55 30 * C
i MS EP 0 359 500 Bi CH2 -CHCH2 -N-CH 2CH-CH2 0 w | |
CH2 - CRCH2- NcﬂﬂaTFUﬁﬁﬁ R 0010 =~ CH,-CHCH,-O % -C H2

CH2' No” CH 2 ,nf CL2-,, CNG- N-CH2O| H- CH2 0
0 * -e--CH2) 20 ist, worinln ein DJT'chschnittswert i m Bereich vion.0 bis 10

ist. S

10

N
( .
a

ist, worin n ein Durchschnittswert im Bereich von 0 bis 10 ist.

- 90 3. Harzzusammenstzung zum Versiegein von Halblsitern nach Anspruch 1, worin das Epoxyharz der

o/ aligemeinen Formel (I) ein Epoxyharz der aligemeinen Formel:
2 CH, - CHCH2 0 B CH,-CHCH,~0 B
N O . No”

cnz-_<z::>—cuz CH,+— %
so -

QH, 7 CHCH, -0 CH.,-CHCH,~0
~ LN 1,

%
0-CH, CH CH,

- ‘.‘C“"@

o- CH2CH CH,

45 _
ist, worin n ein Durchschnittswert im Bereich von 0 bis 10 ist.

4. Harzzusammensetzung zum Versiegeln von Halbleitern nach Anspruch 1, worin das Epoxyharz der
aligemeinen Formel () ein Epoxyharz der allgemsinen Formel:
50

56
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5. Harzzusammenset zung zum Versi egel n von Hal bl eitern nach el nem der

vor her gehenden AnsprCche, 25 worin das Pol ymal ei md eine

Bi smal ei m dver bi ndung der fol gendgp @édm,nen Formel !st: 30~~~~~ 70 O
R2-0 0 35 wrin R2 -O oder

X 46 darstellt, worin X fU el ne direkte Bindung, elne zweiwertige

Kohl enwasser st of f gr uppe m't 1 bi s 10 G atonen, eine hexafluorierte

| sopropyl i égni.r g@q.f eNAD ruppe, eine Thiogruppe, eine Sulfinyl-
grupe, ei ne\1 yfony ?gr ppe d‘er/e Oxid steht.. 50 6. Harzzusamensetzung
zum Ver si egel(h von Hal {l el ter nGhach el nem der Anspr Cche 1-4, woxin das

Pol ymalSel mi d ei n Best aadt ei|l ist,rder akdig eﬁgﬁ:[‘&zerl‘ff‘(ﬁ%e%pcglzl gemer nen
Formel 56 EP 0 359 300 Bl 2 cCHZCI% OCH2 0 L0 ausgegm hlt i st, worin
n eine durchschnittliche Zahl der}in der Kl amrer ei pgeschl ossener] Ei nheiten
i mBereich von O bis N st. | -76 7. rzzusanmmen ng zum Ver gi egel n von
Hal bl eif ern nach eine ARS GH ' TT*
Polynafelmd 4, 4" -bis Ielﬁldp e bi p enyI

Har zzusammenset-zung zum Ver si egel
1-4, worin das Polymal ei m d bis[4-X3- Ml ei m dphenoxy) phenyl ] sul fi
Harzzusam"renset zung.zum Ver si egel n von HaI bl ei ter n nach ei nem der

vorherg,ehenden Anspr Uche, CI*I2 CHCH2 CH2
. 20
—

- ist, worin n ein Durchschnittswert im Bereich von .0 bis 10 ist.

von Hal bl eitern nach el nem der Anspr Uche

dist. 9.

5. Harzzusammensetzung zum Versiegeln von Halbleitern nach einem der vorhergehenden Anspriiche,

25 worin das Polymaleimid eine Bismaleimidverbindung der folgenden allgemeinen Formel ist:
o .
- 30 _
. N 0O-R 2~ 0 @
“ T
0
35
worin Rz
k/' 40

G- OO

darstelit, worin X fiir eine direkte Bindung, sine zweiwertige Kohlenwasserstoffgruppe mit 1 bis 10 C-

atomen, eine hexafluorierte Isopropylidengruppe, eine Carbony!gruppe, eine Thiogruppe, eine Sulfinyl-

grupe, eine Sulfonyigruppe oder ein Oxid steht.

s0 6. Harzzusammensetzung zum Versiegeln von Halbleitern nach einem der Anspriiche 1-4,
Polymaleimid ein Bestandteil ist, der aus jenen der folgenden aligemeinen Formel

56

worin das

R

. AT



die wei'ters ein glelchmBig i m Epoxyharz verteiltes Silikonpol ymer der

all genei nen Fornel | oder 11 in elnem 6ligen Zustand oder als Telichen mt
el ner durchschnittlichen Teil chagmggsd soove ni cht nehr als 25 1,0 am
unfait. 10. Harzzusamenset zung zum Versi egel n von Hal bl el tem nach el nem
der vorhergehenden AnsprCche, worin das Hartungsm ttel Novol akphenol harz
undl oder Phenol aral kyl harz ist. 30 11. Harzzusammenset zung zum Ver si egel n
von Hal bl ei t ern pach, el nerfi der vor hergehenden™Anspr Cche, worin die Menge
des H-rtungsmttjels | m Berleich von OfT Dbils 10,{ ausgedr Uckt s
Aqui val ent gewb&'l#’t‘ﬂd ver hal yﬂ\g,/ﬂgezogn auf EpoxyBsy zASL. 12
Har zzUsamrenset zunlg zum V4r si egel novon Hal i ei ern nach @ nenyderO

vor her gehenden An Uche, {36
kristalline und/ kegpde
zum Ver si egel n gﬁél‘t
worin di e Menge an”anorgari s s
Gew cﬂtstei |l en pro 100 Gewichtstelle der Su aus dem Epoxyharz, dem
H~rtungsmttel und dem Polymaleimd |liegt. Revendicatlons 1. Conposition de

rdsine poujusgwshil s wslaS s durchStihlidiche b der FOEEP KRMABL e.Ag%&hs&emmb,&n (@) une
rdsi ne ep%.dh%ﬁsggnbge par la fornule gébndrale sulvante (1) ou (11): 45

X1 -GgH X2 2CCH22. 3- KCH 2- CH2- X1 (1) ou Xl
I ep( ~sent eHdfzusammiahbeurgoimbtisidgdin ,vorCHbISHamCAdch einem der Anspriiche 1 bis 4, worin das
O CH- -Gpdilyinidieingqp 4,4'<bis(3-Maleimtidphenoxy)bipReny! ist. 2 25

OCHCHCH2 0 2
8. Harzzusammensetzung zum Versiegeln von Halbleitern nach einem der Ansprliche 1-4, worm das

0 Polymaleimid bis[4-(3-Maleimidphenoxy)phenyl]sulfid ist.
e
‘9. Harzzusammensetzung zum Versiegeln von Halbleitern nach einem der vorhergehenden Anspriiche,
die weiters ein gleichm&sig im Epoxyharz vertsiltes Silikonpolymer der allgemeinen Formel | oder Il in
einem &ligen Zustand oder als Teilchen mit einer durchschnittlichen Teilchengré8e von nicht mehr als
25 1,0 um umfast.

10. Harzzusammensetzung zum Versiegeln von Halbleitern nach einem der vorhergehenden Ansprlche, -
worin das Hértungsmittel Novolakphenolharz und/oder Phenolaralkylharz ist.

30 11. Harzzusammenssetzung zum Versiegeln von Halbilsitern nach einem der vorhergehenden Ansprliche,
worin die Menge des Hirturigsmittels im Bereich von 0,1 bis 10, ausgedriickt als Aquivalentgewichts-
Y verhdltnis, bezogen auf Epoxyharz ist.

12. Harzzusammensetzung zum Versiegein von Halbleitern nach einem der vorhergehenden Anspriiche,
36 worin der anorganische Fllistoff kristalline und/oder kondensierte Kieselsiure ist.

13. Harzzusammensetzung zum Versiegein von Halblsitern nach einem der vorhergehenden Anspriiche,
worin die Menge an anorganischem FUlistoff im Bereich von 100 bis 800 Gewichtsteilen pro 100

. Gewichisteile der Summe aus dem Epoxyharz, dem H&rtungsmittel und dem Polymaleimid liegt.
N0
Revendications

1. Composition de résine pour sceller des semi-conducteurs, comprenant les composants
(a) une résine époxy représentée par la formule générale suivante (1) ou (i) :

X,-CH, L CH,-X,~CH, Q CH, =X, (1)

n
§0

ol X; représente
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10 « ¢ CHI1T-CHCHHNCHCGCH-CHou is X2
reprdsente 20 CH -CHCH 2 9 -CH CH CH 25 40
0 O~~~ CH - CERlg}x59 500101 CHCCH 30 \ 2/ 22

4/ 1 e S VR \ N * 30.

CH2- CCH- NCHC11H 0 O 35 et n est une noyenne conprise entre 0 et 10; 40
((9 t < =~ OCH2 H H2 Il 1 ) CH3 80
*~C CHCH2C H-N ~ 0-CH,CH-CH, 0-CH Cﬁgﬁﬁzz ~~~~~~~~~ 3
1% 10ala rarr raart, 3 %d s Ia formule (11), IR re§> sente un groupe

t~traval ent choi si dans

e groupe, consistant en
ayant &u moi ns deux_ a

de carbone, groupe | i ques, groupes
aromat i ques nonocycl i groupes aronmati ques | i gues condens6s et
groupes aromati ques poly€ycli - EP 0 359 500 91 ques®nbH,EYnflpses formis
en connectant des groupes aromatiques directenent ou par un gfoupe

divalept); (b) un agent durC|ss%ﬂ%H ~N-CH, CH CH

ou ;
15

upes al |l phati ques:

5\/
Xz représente
Coom -cHEH, 0-CH.CH-CH
U/ - - 2N/ 2
. o
25 l
OH. CH- CH
LA
0

—CHCH =N~ CH CH CH

2
U | ou "EE%E}‘ H
35

et n est une moyenne comprise entre 0 et 10 ;

. ¥ 0 Cl
CH "
I /’C ,’C‘\
-
CH,,-CHCH,0 c N RN _N
45 | C C
CHy i il
0 0
CH
50 .4<::>>_ ._<:::>y-OCHZCH ~CH (11)
~ .~ 2
CH

55 i
(dans la formule (1), R représente un groupe tétravalent choisi dans e groupe consistant en groupes
aliphatiques ayant au moins deux atomes de carbone, groupes alicycliques, groupes aromatiques
monocycliques, groupes aromatiques polycycliques condensés et groupes aromatiques polycycli-

® A



(c) wne gharge inorganique ; et a (d) un polymal 6i m de represent6
par la formule g~n~rale (111): 10~~~~~~~~ HC [/, '

(rrr)y io (ob R representgp 085980UPE Or gani que de val ence m ayant au
nmoi ns deux atones de carbone et mest un nonbre entier de pas nol ne de 2).
2. Conposition de résine pour sceller des sem -conducteurs selon |a

revendi cat i @uesinon géndpnsés farmdsen Lonorstant desrgrauper Bematiayes disecfament fugamrmioupt e (| )
est une resﬂﬁ@ﬂﬁbox represent~e par la fornule g~n-rale:. *25 CH2- CHCH2-0
CH2- CHCH2- 0 {gn agen anti -~ eCH2Q C H 2

HC 2nn H 2

4jJ ot n esﬁﬂﬂ?%%Wé'ﬂ'ﬁ%reeﬁ??ﬂ%%b'am?'%gﬁé@'? U 45 3. Conposition de

r6si ne pour sceller des sem-conducteurs selon |la revendication 1, od la

resi ne 6poxy représentge par Ja fo.npul e gdnébrale (1) est une rdsine epoxy
repr 6sent de par Iaformleg|nerale 60 55 34 * C L M S * EP
0359500 B1 CH - CHCH CH -CHCH2 -0
\
C| N——R, (111)
HC /
| e
.15 "
NV 0
By L ~n
70 (ol Ry représente un groupe organique de valence m ayant au moins deux atomes de carbone et m
o est un nombre entier de pas moine de 2).

2. Composition de résine pour sceller des semi-condﬁcteurs selon la revendication 1, oli la résine époxy
représentée par la formuls générale (1) est une résine époxy représentée par la formule générale :
. 26

' CH,-CHCH, -0 CH -C”CH
: \ /
% 0
“ z
n
35 .
0-CH, CH CH,

SRR d)

oll n est une moyenne comprise entre 0 et 10.
45
3. Composition de résine pour sceller des semi-conducteurs selon la revendication 1, ol fa résine époxy
représentée par fa formule générale (I} est une résine époxy représentée par la formule générale :

§0

55
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0 rr o i 0 G_l G_la_l
CH / 2 10 0o '
\2/ 2 0 -n 0-CH CHCH 15 EP 0 359 500 B1

2\ / 2 * H2 e 20

-CH2 CHCH2 | 0O:n est une nobyenne conprise entre 0 et 10. 25 4.
Conposition de rdsine pour sceller des sem -conducteurs selon |la

revendi cation 1, o0 |a r=sine Gpoxy repr~sent~e par. la formule-g~n~rale (I)
est une rdsi ne 6poxy ﬂegpﬁtgﬁf e par I;Lfor wl%?“r’t‘?"é&‘eq 30
CH2- CHCH2- N- CH2CH- CH2 "00 CH2- CHCH2- N- CH 2CH- CH2 5 ca- ~gH2
H2- 5 2 40_,njin CH2 CHCH2-N-CH2LCH -CH O
a 46 * eCHC2 50 ot n es m)yehnﬁrise entfe~Oyet 1d. 2.
Conposition de rdsine pour s rCHQ'_‘s‘ S Jonftleteur SH2tdut €
revendi cati on preaddaohe.-pgO pol ymal di hi—de est un/conyos6 de
bi smat gj ni de reprd§ént 62par la formule gdﬁ@qaf@?”&So
' o
L -n
0-CH,CH-CH
- 15 27\ /s 2
Y’
20 —l?Hzl'Jf\'l--/[:H2
N~ 0
ol n est une moyenne comprise entre 0 st 10.
25
4. Gomposition de résine pour sceller des semi-conducteurs selon la revendication 1, ol la résine époxy
représentée par la formule générale (I) est une résine époxy représentée par la formule générale :
30 CH,~-CHCH,-N-CH,CH-CH
| \g/ 2 2 \0/ 2
— r CHZ-/CHCHZ-N-CHZC\H-/CHZ
No
36
— CH,—T *
H2 HZ AN 2
40 § Jn

CHZ—CHCHZ-N-CHZCH—/CH

45

50

2
\D/ \0

ol n est une moyenne comprise entre 0 et 10.

5. Composition de résine pour sceller des semi-conducteurs selon toute revendication précédente, ol le
polymaléimide est un composé de bismaléimide représenté par la formule générale :

55
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EP 0. 359500 Bl ~~~~0 ~~~~n 05 XN - R2 -1

N 10. ob R2 represente 15 QU ob X
reprisente une |iaison directe, gfggépsgpesnydrocarbure bivalent ayant 1 a
10 at onmes de carbone, 120 un groupe isopropylidbne hexafluore, un groupe

carbonyl e, un groupe thio, un groupe sulfinyle, un groupe sulfonyle ou un
oxyde. 6. Conposition de resine pour sceller des sem;conducteurs selon

1' une quel conque des reverflications 1 a 4, ob | e pol | 6i mi de est un
6l enent choisi parm ceux/lfepresent6s par la formule erale 25

sui vante: 30

OZN ®C H H2 .jC H 35n b nNez
| es crochets conpris e ¢
des seni -conducteurs sel ol ' ume~quel conque des*revenyications 1- 4, obi le
pol ymal ei mi de est 4, 4' - bi 4 3- nal 6i m de- ph~noxy) bi phenyl e. & Conposition de
r 6si pour scelfer des sem -conducteurs selon |'une quel conque des

revendi cat j 4, ob |l e polymal 6i m de est bis
[4-(3-na|5#2?3%%%ﬁ§%oxy)ph6nyl]sulfure. 9. Conposition de r~sine pour
scel l er des sem -conducteurs selon toute revendi cati on_precedente,
conprenant de plus un re de silicone est un
dans «a r~sine 6pox mul ewgen6r al'g
sous la forme de parti ayant une granah noyenn des
paLtTcuIes ne dépassant pas 1,0 am 10. Conposition de resine pour sceller
des sem -conducteurs selon touts revendi cation prec6dente, ob |'agent

dur ci ssantolgstepiésemterung lliaigon pileeteo lin groupe |hgdrocarbeteduivalemt@yanb s & 1@ alames deydarpheenol .

20 un groupe isopropylidéne hexafluoré, un groupe carbonyle, un groupe thio, un groupe sulfinyle, un
\_ - groupe sulfonyle ou un oxyde.

s enferndes entre
dsi ne pour sceller

‘6. Composition de résine pour sceller des semi-conducteurs selon I'une quelconque des revendications 1
4 4, ol le polymaléimide est un élément choisi parmi ceux représentés par la formule générale

‘26 suivante :
Sl 1) "
30 0 NS0 0 N“~Ng. [ Oi—Nlﬂ
. i
A ' i
. : ] CH
Hy CHz Hy ™
35 ' :
- -~ n

_ oll n est un nombre moyen des unités enfermées entre les crochets compris entre 0 et 10.
0 _
7. Composition de résine pour sceller des semi-conducteurs selon I'une quelconque des revendications 1-
4, o le polymaléimide est 4,4'-bis(3-maléimide-phénoxy)biphényle.

8. Composition de résine pour sceller des semi-conducteurs selon ['une quelconque des revendications 1-
45 4, ol le polymaléimide est bis [4-(3-maléimide-phénoxy)phényllsulfure.

9. Composition de résine pour sceller des semi-conducteurs selon toute revendication précédente,
comprenant de plus un polymére de silicone qui est uniformément distribué dans la résine époxy de la
formule générale | ou I, & un état huileux ou sous la forme de particules ayant une grandeur moyenne

50 des particules ne dépassant pas 1,0 um.

10. Composition de résine pour sceller des semi-conducteurs selon toute revendication précédente, oli
I'agent durcissant est une résine phénol novolaque et/ou une résine aralkyl phénol.

ss 11. Composition de résine pour sceller des semi-conducieurs selon toute revendication précédente, ol la
quantité de l'agent durcissant est comprise entre 0,1 st 10 en s'exprimant en rapport de poids
équivalent en se basant sur la résine époxy.

-
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5S 11. Lanposition de r~sine pour sceller des sem -conducteurs selon toute
revendi cation precedente, ob la quantit6 de 1'agent durcissant est conprise
entre 0,1 et 10 en s'exprinmant engpaaeosho 8¢ poi ds dqui val ent en se basant
sur la rdsine dpoxy. Il . - ..]11 1111 H i 11 1]|1 EP 0 359 500 Bi

12. Conposition de resine pour sceller des sem-conducteurs selon toute
revendi caRi Gomppsitienddbendsion payOsdelier cibmserni-condantayesrelqui toutegbvendicalien rédéfents, ol la

cri st al | i nechsrdedngrgfanigiecastrdeda siticg c@alipo sVauifusionnfe. r esi ne pour scel | er des
sem - conducteurs selon toute revendi cation pr6éc6dente, oOla quantite de |a
char ge i rdr Gempasitien destésiceopryt pasler dpg sesni-ganducisursgin islerpoadieaionypiseédentan gt 12100
partie& en B‘Eﬁ“ﬁ% dejfa gharoe B'Fﬁg@""ﬂ‘ opt.pomprise patre- 19,8) 800 garties %‘Qn@?'ﬁs ReU 0P Sarkigp: enet
du pol ymal ~PRidsfe la sgpmesieds; %y, floy{past; dufg) %B‘%?“Pmyma ide 1111111
'111111111111111 * C L M S *
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