FI'LLER- CONTAI NI NG RESI N COVPOSI TI ON SUI TABLE FOR | NJECTI ON MOLDI NG AND

TRANSFER MOLDI NG FI ELD OF THE | NVENTI ON The present invention relates to a

filler- containing resin conposition suitable for injection nolding and

transfer nolding, and particularly to an 5 &pexy resin conposition useful

as a sealing material for electronic parts. BACKGROUND OF THE | NVENTI ON
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molding and transfer molding, and particularly to an

5 epoxy resin composition useful as a'sealing material for

electronic parts.

BACKGROUND OF THE INVENTION
Today, sealing of semi-conductors such as LSI,
IC, transistor and the like is carried out by the
10 transfer moldiﬁg of epoxy resin compositions because of
their inexpensiveness. Particularly in the recent
years, surface mounting of LSI is prevalent and direct
dipping of semi-conductor package in solder bath is
adopted with increasing f:equency at the time of
15 mounting semi-éonductbrs on a substrate. At this time,
the sealed package is exbosed to a high temperature of
200°C or above, so that the moisture in the sealed
package expands to form cracks. Further, the thermal
stress causes a peeling at the interface between
20 elements or metallic frame and sealing material. As its
- result, moisture or the like penetrates through the
cracks or peeled interface into the package to cause
defective elements. For this reason, a sealing resin

material is required to be low in moisture absorption



defective elenents. For this reason, a sealing resin material is required
to be tow in noisture absorption -2- and high in crack resistance. . At
present, epoxy conpounds such as o-cresol novol ac glycidyl ether,

t et ramet hyl - bi phenol gl ycidyl ether and the2l+ke are usually m xed with an
inorganic filler such as silica or 5 the |ike and used as the sealing
material. As a ardhmighlinrereckfresbstanee. anAt npresssty nepa¥ycont ent of
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there is an uppesichhftdli fréh@ of the time, an increase in the content

of filler is being studied. For example, by increasing

the content of a silica type filler, the moisture

absorption due to resin can be decreased, and the

10 difference between thermal expansion coefficients of
silicon tip and semi-conductor package can be minimiied.
By this method, the stress at high temperature can be
relaxed, and thereby the occurrence of package crack and
peeling can be avoided effectively.

15 Frbm the viewpoint of the above-mentioned
technical trend, it may be thought that to increase the
content of silica type filler as possible is effective.
Actually, however, there is an upper limit in the
content of filler. For example, in case of using a

20 single globular filler, which is close to the ideal
mono-dispersed state, the flow of molten epoxy resin
sealing material is extremely short when the content of
filler is approximately 80% by weight in the epoxy resin
sealing material. When the content of the filler is 84%

25 by weight, the fluidity of sealing material substantial-
ly disappears, so that an element placed in the die
cannot be sealed. 1In order to avoid this phenomenon, a

multi-component filler is usually used. However, when a



content of filler. For exanple, in case of using a 20 single globular
filler, which is close to the ideal nono-dispersed state, the flow of
nolten epoxy resin sealing material is extrenely short when the content of
filler is approximately 80% by wei ght i n-tBe-epoxy resin sealing material.
Wien:the content of the filler is 84%25 by weight, the fluidity of sealing
mat eri-al subst ZALLEK- iBy ugedapfedr 81980 fiddiingn reterepn Jngreasen imhe die
cannot be seal ed. |In order t%&i oi d .t hi s _phengnenon, a nulti-conponent
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exceeding the hexagonal closest packing (74% by volume).
Accordingly, a means of filling small-sized globules in
the gaps between large-sized globules is effective for

10 achieving a high filling rate. A number of superior
studies for achieving the high filling rate by using a
multi-component filler have been published based on this
idea. Concretely speaking, the use of two kinds of
fillers different from each other in mean particle

15 diameter (JP-B~63-26128), the use of two kinds of
fillers one of which is a globular filler and the other
of which is a minute globular filler (JP-A~5-239321),
the use of three kinds of fillers two of which are
globular particles and the third of which is a frag-

20 mental particle (JP-A-5-230284), the use of three kinds
of powdery silicas in which the mixing ratio of the
three silicas is"different from that of the present
invention (JP-A-2-261856), etc. can be referred to. As
demonstrated by their respective working examples, all

25 of the compositions disclosed in these prior patents
show an excellent fluidity in the molten state and an
excellent cuting moldability when the amount of filler

is approximately 80% by weight. If the amount of filler



studies for achieving the high filling rate by using a nulti-conponent
filler-have been published based on this idea. Concretely speaking, the use
of two kinds of fillers different fromeach other in nmean particle 15

di ameter (JP-B-63-26128), the use of two kiAds of fillers one of whichis a
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reduction in the viscosity of epoxy resin brings about a
drop in the glass transition temperature (Tg) of cured
product. Since dynamic propertieé of cured product are

10 not good in the temperature range exceeding Tg, a
sealing material having a high Tg is demanded in the
fields in which the package itself requires a high heat
resistance, such as power IC, etc. If a polyfunctional
epoxy compound such as o-cresol novolac glycidyl ether

15 or the like is used, Tg can be elevated to 150-200°C.
However, melt viscosity of such sealing material is
relatively high, so that a high content of silica filler
enough for preventing the package crack cannot be
realized. That is, if the content of silica filler is

20 increased to a level enough to prevent the package
crack, fluidity of resin composition is greatly
deteriorated, due to which molding cannot be practiced.
As above, a high content of.silica filler and achieve- '
ment of high Tg have hitherto been in a contfadictory

25 relation.

There is known an innovative proposal using a

maleimide compound together with three or four kinds of

globular silicas as filers (JP-A-4-285617). According



difficult to forminto a package. There nmay be anot her nmeans for increasing
the 5 content of silica type filler by reducing the viscosity of epoxy
resin used. Cenerally speaking, however, a reduction in the viscosity of
epoxy resin brings about a drop in the glass Bransition tenperature (Tg) of
cured product. Since dynam c properties of cured product are 10 not good in
the tenperature r&ﬁg&hékcﬁﬁépnga% thes enpilAgstkaporiticlrabiasgaasiizghofg i s
demangded in the flelds in which the package itself requires a high heat
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There is known anabﬂﬂﬁ!aERﬁQdEEQPQQaEhést@glﬁ composition greatly depends
on the method of kneading and the degree of dispersion
of filler, and a reproducible resuit is difficult to
10 obtain.

As another method for avoiding the package
crack, a method of elevating heat resistance of resin
itself and a method ofhlowering the stress by a modifi-
cation using reactive silicone are known. According to

15 these methods, package crack can be prevented even when
the amount of filler is 65-80% by weight based on the
resin composition. However, the realization of a high
heat resistance by elevation of functionality and the
lowering of stress by the use of silicone bring about a

20 further increase in the viscosity of resin component,
which decreases the degree of freedom in formulation
regarding addition of other components or increase in
the amount of silica which are necessary for improving
performances while maintaining a sufficient fluidity.

25 As above, an improvement in the performances of a

sealing material and an increase of its fluidity are

also in a contradictory relation.



mal ei m de conpound together with three or four kinds of globular silicas as
filers-(JP-A-4-285617). According -5- to this proposal, the small est
particle has a size of 0.1 [err]mor |ess. However, such super-fine
particles are easily agglonerated, and the &ggl onerate behaves as if it
were a |large-sized particle in the resin conposition. 5 Even though this
difficulty may §§MH£BYCQEETH§ ANVEBTEONg t he aggl onerate to the primary
pardicles, the actual fluidity of the resin conposition greatly depends on
the method of kneadi ng andtt k8 8BgPRde6t BfspBesPERSERL! LAVERLigR]TR
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After extensive studies, the present inventors
found that a resin composition prepared by compounding
specified fillers at a specified compounding ratio can
10 achieve the object of the present invéntion. Based on
this finding, the present invention was accomplished.
Thus, the essentiality of the present invention is as
follows:
(1) A molding resin composition containing, in a
15 resin, a filler comprising a globular powder of which
mean particle diameter is not smaller than 0.1 pm and
not greater than 1.5 um (x component), a globular powder
of which mean particle diameter is not smaller than 2 um
and not greater than 15 um (y component) and a globular
20 powder of which mean particle diameter is not smaller
than 20 pym and not greater than 70 pm (z component),
wherein proportions of the x, y and z components based
on the total volume of x, y and z components are not
smaller than 10% by volume and not greater than 24% by
25 volume, not smaller than 0.1% by volume and not greater
than 36% by volume and not smaller than 57% by volume
and not greater than 76% by volume, respectively.

(2) A molding resin composition containing, in a



| owering of stress by the use of silicone bring about a 20 further increase

in the viscosity of resin conponent, which decreases the degree of freedom

in formul ati on regardi ng additi on of other conponents or increase in the
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' powder of which mean particle diameter is not smaller

than 20 um and not smaller than 70 um (z component), and
a fragmental powder (m component), wherein proportions
of the x, y and z components based on the total volume

10 of x, y and z components are not smaller than 10% by
volume and not greater than 24% by volume, not smaller
than 0.1% by volume and not greater than 36% by volume
and not smaller than 57% by volume and not greater than
76% by volume, respectively, and a proportion of the m

15 component is not smaller than 1% by weight and not
greater than 30% by weight based on the total weight of
X, ¥, z and m components.
(3) A molding resin composition according to the
above-mentioned paragraphs (1) or (2), which contains an

20 epoxy resin of which melt viscosity at 150°C is lower
than 1 poise, a phenolic curing agent, a curing
accelerator and a silica type filler comprising x, y, 2
and m components as indispensable ingredients, wherein
the content of the silica type filler is not lower than

25 83% by weight and not higher than 94% by weight based on
the total composition and the spiral flow of the

composition is 20 inches or above as measured according

to the standard of EMMI-1-66 at 175°C under a pressure



Thus, the essentiality of the present invention is as follows: (1) A
mol ding resin conposition containing, in a 15 resin, a filler conprising a
gl obul-ar powder of which nean particle dianmeter is not smaller than 0.1
‘[err]mand not greater than 1.5 [err]m (% &ofiponent), a gl obul ar powder of
whi gh-nmean particle diangter I's not smaller than 2 [err]mand not greater
than 45 [err] @ Y& &FEMEnt) and a gl obul ar 20 powder of which nean
particle dianeter is not. smal]er than 20 [err]m and not eater than 70
[errim (z comddlent), wiemIiRDFasin Ofifslon ar ing dhdidit s
based on the total volune and .z col onen{s are not smaller than 10%
I ;
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(5) A molding resin composition according to
parag;aph (4), wherein the proportion of the filler

10 contained in the resin is not smaller than 60% by weight
and not greater than 94% by weight based on the total
composition and the spiral flow of the composition is 20
inches or above as ﬁeasured according to the standard of
EMMI-1-66 at 175°C under a pressure of 70 kg/cm?.

15 (6) A molding resin composition according to
paragraph (1) or (2), wherein said resin is a compound
having maleimide group.

(7) ' A molding resin according to paragraph (6),
wherein the proportion of the filler éontained in the

20 resin is not smaller than 60% by weight and not greater
than 94% by weight based on the total weight of the
composition and the spiral flow of the composition is 20
inches or above as measured according to the standard of

EMMI-1-66 at 175°C under a pressure of 70 kg/cm?.

25 DETAILED DESCRIPTION OF THE INVENTION
The present invention is described in more

detail below.



of which nmean particle dianeter is not smaller than 2 pm5 and not greater
than 15 [err]m (y conponent),- a gl obul ar powder of which nmean particle
dianeter is not smaller than 20 [err]mand not smaller than 70 [err]m (z
conponent), and a fragmental powder (m conpoment), wherein proportions of
the %, y and z conponents based on the total volume 10 of x, y and z
conponents are not smal |'Bre tHOPUIRE BOWdersevhieh nean gee sreedt Hanthao, by
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the content of the silica type filler is not |ower than 25 % by wei ght

and not - hi ghercodpfi Odhbyand®i giti bpseglcbulde pevdérs ospRsbsé@noand the
spiral flow of the conposition is 20 inches or above as neasured accordi ng
: fused silica powder, crystalline silica powder, alumina
powder and the like are preferred.

10 As for the shape of the globular powder, a
substantially globular shape with an aspect ratio of
from 1.0 to 1.2 having no sharp edge is enough for the
purpose of the invention. Globular powders of which
globularity is comparable to that of commercial globular

15, silica powders prepared by flame spraying process or
sol-gel process are preferable, and those of which
globularity is closer'to true sphericity than that of
the commercial products are more preferable. When the
globulizing treatment is difficult to carry out; a

20 globular powder can be produced also by pulverizing a
starting material into a fine powdér, adding a binder to
the fine powder, énd forming the mixture into globular
material by a mechano-chemical process.

As for the shape of the fragmental powder,

25 irregular shapes such as edged polyhedrons may be enough
for the purpose of the invention; Among the powders of
those shapes, fragmental powders of amorphous or

crystalline silica obtained by pulverizing natural



to the standard of EMM -1-66 at 175[err] under a pressure - 8- of 70

kg/ cn: (4) A nol ding resin conposition according to the paragraphs
(1) or (2), wherein said resin is an epoxy resin of which nelt viscosity at
150[err] is not lower than 5 1 poise and ridx -hi gher than 20 poi ses, and
cured.product of the conposition has a glass transition tenperature of

150[ err] or .aboyearts)are prefenvedingndefiusedofipagientalasidigrngndo
paragraph (4), wherein the proportion of the filler 10 contained in the
resin.is not snhheellkﬁaﬂreOpﬁsylﬂElgﬁiYaBHeﬁgFrgﬁeater than 94% by wei ght
based en the total conposition_and_the spiral MlOf he co 05|t|on Is 20
i nches or above as measur EASagiePBiAg PBW@ﬁE EF& dant £ EﬁﬁF 2L66 at
175[err] under a pressure of 70 kg/ re5|n
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. components are not smaller than 0.1 um and not greater
than 1.5 um, not smaller than 2 pum and not greater.than
15 uym, and not smaller than 20 um and not greater than
70 pm, respectively, and preferably not smaller than 0.1
10 pm and not greater than 1 um, not smaller than 2 pm and
not greater than 10 um, and not smaller than 20 um and
not greater than 50 um, respectively. If the mean
particle diameters are out of the above-mentioned
ranges, fluidity of the resin composition deteriorates
15 to bring about an undesirable result. In the present
invention, narrow dispefsions of particle diameters are
preferred, and dispersions close to monodispersion are
particularly preferred. Accordingly, the x, y and z
components are preferably those having been subjected to
20 a sieving treatment for the sake of uniformalizing the
particle diameters. As used in the present invention,
the term "mean particlé diameter" is defined as a
particle diameter at a weight accumulation of 50% as
determined through a particle size distribution
25 measurement using a particle size distribution measuring
apparatus such as laser scattering type'particle size
distribution meter or the like. |

The compounding ratios of the x, y and z



20 resin-is not smaller than 60% by wei ght and not greater than 94% by
wei ght -based on the total weight of the conposition and the spiral flow of
the conposition is 20 inches or above as neasured according to the standard
of EMM-1-66 at 175[err] -under a pressure- @fl1 20 kg/ cnR. 25 DETAI LED
DESCRLPTI ON OF THE | NVENTI ON The present invention is described in nore
det ai | .bel ow. comSendires ginbtharghobutas pbwdéarcanebrotissmalherhthanesent

i nyention include silica, alumina, aluminumnitride, silicon nitride,
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like. From the ¥hahper nthan O pii By EQbEH@l%ﬂch@Ff9€?§ﬁ?raﬁbaﬁu3§§y Y

Douder - al um nev SUMRra% dr?%feé‘ﬁﬁ%ésé'rtﬁ%‘yﬁﬁ‘@?eéu afind'and’ndt' ' 32 ¢,

aspect rati & orSTRRREY. ohed 168 R rRLRG: crefpetateSty. chndoRPRsFreRL”
not smaller than 10% by volume and not greater than 20%
by volume, not smaller than 4% by volume and not greater
than 30% by volume and not smaller than 60% by volume
and not greater than 76% by volume, respectively, based

10 on the total volume of x, y and z components. If the
compounding ratios of x, y and z components are out of
the above-mentioned ranges, fluidity of the resin
composition deteriorates to bring about an undesirable -
result.

15 In the present invention, the term "% by
volume" means the §olume of éomponents X, y and z each
which had been calculated by dividing the weight of
.coméonents X, v and z each by the true specific gravity
thereof.

20 | Generally speaking, the apparent volume of a
particulate material having a particle size distribution
varies with the method of packing the material into the
vessel used in the measurement; and in the case of
mixing a plurality of different particulate materials,

25 the apparent volume of the mixture varies before and
aftér the mixing. Accordingly, such "apparent volume"
is not used in the present invention for calculating "%

by volume" of each component in the assembly of



pur pose of the invention. d obular powders of which globularity is
conparable to that of commercial globular 15 silica powders prepared by
flame spraying process or sol-gel process are preferable, and those of
which globularity is closer to true spheril@ +y than that of the conmerci al
products are nore preferable. Wien the globulizing treatnment is difficult
to carry out, RRDMLCI®SHul ar powder can be produced al so by pul verizing a

starting material into a figg owder, . addi ng bi nder to the fine_ powder,
and forning the mixture THR 5@*)%%&%&1 RAErIcle p(m LOMRRERE L Hased of 0.
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three broupsk iRel dhe CRGAMEing ratio of the fragmental powder (m
component) must be not émaller than 1% by weight and not
greater than 30% by weight bésed on the total weight of
. %X, y and z components and the fragmental powder
10 component m. If the amount of m component is smaller
than the range prescribed above, the preventive effect
on the occurrence of burr and flash (thin films of resin
formed from exuded resin) which can be formed in some
kinds of resin, in some sealing apparatuses and in some
15 forms of die is small. If the amount of m component is
greater than the above-mentioned range, fluidity of
- resin composition is not good.
Preferably, the filler used in the present
invention is sufficiently mixed previously. The mixing
20 can be achieved by using an apparatus using a rotor or
air such as mixer, co-kneader and the like, an apparatus
for vibrating, shaking or rotating a vessel, and the
like. Recommendably, whether a filler has sufficiently
been mixed (homogéhized) or not is checked by measuring
25.-particle size distribution of sample at different
positions and examining their substantial equality. If
necessary, the filler may be pretreated with a coupling

agent or a resin. As the method of the pretreatment, a



5y and z. The nean particle dianeters of the x, y and z conponents are not
smaller than 0.1 [err]mand not greater than 1.5 [err]m not smaller than 2
[err]mand not greater than 15 [err]m and not snmaller than 20 [err]m and
not greater than 70 [err]m respectively,-aml preferably not smaller than-
0.1 10 [err]mand not greater than 1 [err]m not snmaller than 2 [err]mand
not - great er thametbofleof] mixing neingnal sedventn £ollewefnbyndissdilddiagt er
t hgny50 [err]m respectively. If the nean particle dianeters are out of the
above,nentionedouﬁngbg,splueattyaaﬂ ahmetbefnofofpEerti aaddéieon efatbs 15

to brimg about an undesirable result., In the sent _i gyenti.on, narrow
di spersi ons of BERPLiPg ﬁgﬁﬁﬁtQFerFéoneférﬁgaieﬁndfﬂiiﬁgﬁgigﬁéaclose to

di ' Lcul arl f d. Lnalw, .th ,
component s ‘are E%éeﬁfé%#fﬁ*‘l?ﬁégéaﬁé%%r Be0nCELBPEREER 520 &' s eving.
conponent s are Beniyrg b CEEE |
the-present 1 nvent on. et 5P BaeakhEdshvEnEsbh, Tufiel AICERoRy, 28e48°C 1

particle di amet gg @a%ehweg gvﬁgem%afen1.9,b°60%sa§o@_a&evcmaﬂeci bRigegh a

partfple size di'stribution nmeasurenent using a particle size
di stribution nmeagupsBad aBpéhét!ésﬁﬂcﬁnﬁ§ehiéﬁk,5%ﬁbtQ&&ﬂﬁrtlaeuﬁéatiC|e
e.

size distribution neter or the |i The conpounding ratios of the x, y and
z preferably in an amount of not smaller than 83% by

weight and not larger than 94% by weight and further

10 preferably in an amount of not smaller than 88% by
weight and not larger than 94% by weight based on the
total composition. If the amount of the filler is
smaller than the range mentioned above, the effect of
decreasing the moisture absorption and thermal expansion

-15 coefficient due to the resin is insufficient. If the
amount of the filler is larger than the above-mentioned
range, no sufficient fluidity can be achieved.

Concrete examples of the epoxy resin of which

melt viscosity at 150°C is lower than 1 poise include |

20 the following: |

the glycidyl ether compounds derived from

trihydric or higher-hydric phenol compounds such as
'phloroglucin, tris(4-hydroxyphenyl )methane, 1,1,2,2-
éetrakis(4—hydroxyphenyl)ethane, 1,3-bis[{bis(4-

25 hydroxyphenyl)methyl ]benzene, or 1,4-bis[bis(4-
hydroxyphenyl)methyl]benzene'and the iike, cyclic
phenols such as callixallene and the like;

glycidyl ether compounds of dihydric phenol



conponents in the globular powder are not smaller than 10% by vol une and
not greater than 24% by vol unme, not smaller than 0. 1% by vol unme and not
greater than 36% by vol ume and not snaller than 57% by vol ume and not 5
greater than 76% by vol une, respectively, l&nda preferably not snaller than
10% by vol une and not greater than 20% by volune, not smaller than 4% by
vol ume and notCYIRNRAS t$Fh 8, BisROhenRl ohd Bbtrherel oF / t Redreoy by

vel ume and not greater than 76% by, vol une, respectively, . based 10 on the
total vol ume FYXIOBRaPSOTGHDO %.r?$Y??EP€§F&R%ﬁdihbsf%Iios of X, y
S

e RGN e T MU
components xS EboHkatdr 41 R R oGt R 4T e et gt
o COTROnB S HyadoRFthanptf el Imls M RBR YAPIRRIRIEP', 20
particle si ze glipdsF] id 0F), 5-dimethyl-4-hydroxyphenyl) ether, bis(4-
hydroxyphenyl) sulfide, bis(4-hydroxy-3-methylphenyl)
sulfide, bis(3,5~dimethyl-4-hydroxyphenyl) sulfide,
bis(4~-hydroxyphenyl) sulfone, bis(4-hydroxy-3-

10 methylphenyl) sulfone, bis(3,5~dimethyl-4-hydroxyphenyl)
sulfone, 1,1-bis(4-hydroxyphenyl)cyclohexane, 1,l1-bis(4-
hydroxy-3~-methylphenyl )cyclohexane, 1,1-bis(3,5-
dimethyl-4-hydroxyphenyl)cyclohexane, 4,4'-dihydroxy-
biphenyl, 4,4’'-dihydroxy-3,3’,5,5'-tetramethylbiphenyl,

15 bis(hydroxynaphthyl )methane, 1,1’-binaphthol, 1,1'-
bis(3-t-butyl-6-methyl-4-hydroxyphenyl)butane and the
like; glycidyl ether compounds derived from halogenated
bisphenols such as Tetrabromobisphenol A and the like;
and glycidyl ether compounds of the polyhydric phenol

20 compounds obtained through condensation of a phenol
compound and an aromatic carbonyl compound;

amine type epoxy resins derived from p-
aminophenol, m-aminophenol, 4-amino-m-cresol, 6-amino-m-
cresol, 4,4'-diaminodiphenylmethane, 3,3’-diamino-

25 diphenylmethane, 4,4’ -diaminodiphenyl ether, 3,4'-
diaminodiphenyl ether, 1,4-bis(4-aminophenoxy)benzene,
1,4-bis(3-aminophenoxy)benzene, 1,3-bis(4-

aminophenoxy)benzene, 1,3-bis(3-amino-phenoxy)benzene,



varies wth the nmethod of packing the material into the vessel used in the
measurenent; and in the case of mxing a plurality of different particul ate
mat eri al s, 25 the apparent volume of the nlxture vari es before and after
the m xing. Accordingly, such' apparent’v Pume” is not used in the pr esent

SRR P & S T M “ﬁ%ﬁ&?“ﬂﬁ%ﬁ&rﬁ”ﬁﬁw Aeged | n e
DheEnt rver SR, BB PR ST oL g e g LT
Dander (m compsnignaiii TR RALP RIS | B R M RS ARERET S o1
her £ agront Al Rovaar o D s e Ty R Ly e ™ o
snal | er ‘thgn thetBmines didatheabpMes; t he preventive effect on the
occurrence of burr and flash (thin films of resin formed from exuded resin)
whi ¢h ‘can be formed in Spcidyl ester compounds derived from aromatic
carboxylic acids such as p-oxybenzoic acid, m-oxybenzoic
acid, terephthalic acid, isophthalic acid and the like;
hydantoin type epoxy compounds derived from 5,5-

10 dimethylhydantoin and the like; alicyclic epoxy resins
such as 2,2-bis(3,4-epoxycyclohexyl )propane, 2,2-bis[4-

(2, 3-epoxypropyl )cyclohexyl ]Jpropane, vinylcyclohexene
dioxide, 3,4-epoxycyclqhexylmethyl—3,4-epoxycyclohexane-
carboxylate and the like; aliphatic epoxy resins

15 obtained by oxidizing the double bonds in unsaturated
hydrocarbon compounds such as polybutadiene and the
like; N,N-diglycidylaniline; and the like.

One or more of these epoxy resins are used in
the present invention. Among'thése epoxy resins,

20 diglycidyl compounds of dihydroxynaphthalene, bis(4-
hydroxyphenyl) ether, bis(3,5-dimethyl-4-hydrokypheny1)
sulfide, 1,1-bis(4-hydroxy-3-methylphenyl)cyclohexane,
4,4'-dihydroxybiphenyl, 4,4';dihydroxy—3,3',5,5'-
tetramethylbiphenyl and bis(4-hydroxyphenyl )menthane,

25 Dbis(4-hydroxyphenyl)dicyclopentane are preferable from
the viewpoint of viscosity, adhesivelproperty and
lowness in moisture absorption.

When an epoxy resin of which melt viscosity at



kinds of resin, in sonme sealing apparatuses and in sone 15 forns of die is
small. |f the anmobunt of m conponent is greater than the above-nentioned
range, fluidity of resin conposition is not good. Preferably, the filler
used in the present invention is suffici-edtf y- ni xed previously. The mi xing
20 <can be achjeved by using an apparatus using a rotor or air such as

nmi xers co- kneate? *@nds 1 Ret| Iewer gkhanplr peiser andynetahighersthanngdlor
rdtating a vesse|, ang the |ike. Recommendably, whether a filler has

sufficiently DRRHSR? 8 EABALRNFIBIPrEFERbL LNECRRLRRedtR ARAYDE A 25
PRt ELe o1 2e (3t Bkt o8 R Bl ML SLENRoROSRALORE BRLRCRRRLY 10,
ooun 19, SO0 J61dnE oA nde, LUFGgF kot By RUELARE: HERLg B i,
o S Aol EimBSRLLLGH. o1 e e apegbocEsgaknabe 2 111
the.present inyfii@p, tNEENRE SPOVY~-hESEToned range, known filler
formulations can give a sufficient fluidity, so that
application 6f the present invention is meaningless. If
the amount of the filler is larger than ﬁhe above;
10 mentioned range, fluidity of the composition is not
good. From the viewpoint of making good use of the low
moisture absorption and low thermal expansion
coefficient which the filler originally has, the amount
of the filler should be preferably in the range of not
15 smaller than 60% by weight and not largér than 94% by
weight, and further preferably in the range of not
smaller than 83% by weight and not larger than 91% by
weight. When melt viscosity of the epoxy resin is 1
poise or higher, a sealed article of semi-conductor
20 exhibiting exCéllent properties after cure while
retaining a high Tg can be obtained. When melt
viscosity of the epoxy resin is higher than 20 poises,
it is difficult to add the filler in an amount enough
for preventing package crack or the cdmponents necessary
25 for realizing high performances with méintaining a
sufficient fluidity, whereby the degree of freeness in
formulation decreases.

As such an epoxy resin, polyfunctional epoxy



of which nelt viscosity at 150[err] is lower than 1 poise is used as the
resin ingredient, the filler is used preferably in an anmount of not snaller
t han 83% by wei ght and not |arger than 94% by wei ght and further 10
preferably in an amount of not smaller th&d 88% by wei ght and not | arger

t han-94% by wei ght based on the total conposition. If the amobunt of the
Cfiller i snabeE AR R O TR RRP I GRPURS ATk (MR (IOYSCHES easi ng

resin 5 e AR A G e Db A el
s P e F '

xanpl o5 of AT IndihdY’ ddiriincd e ol BRSO O,
than 1 poise 'dwdih%&: %éihhfs DU by Nt iGI ¥ 941@11%%:%9“ ved

fromtrihydric or higher-hydric phenol “conpounds” such as

tri’s(4- hydsoxyRinds i itichyde At tHY rakie (Al 4 GHEREDddane.
1, 3-bi s[bis(4- 25 hydroxyphenyl) net hyl ] benzene, or 1, 4-bi s[bis(4-

hydr oxXypheny| Jgmith)dd htramsle, antddinl,) katesindl ambata sLidus basa
call'ixall ene and the Iike; glycidyl ether compounds of dihydric phenol

naphthol compound such as hydroxynaphthalene,
dihydroxynaphthalene and the like; a trityl skeleton-
containing polyphenol compound obtained by condensing a

10 phenol compound such as phenol, o-cresol, methyl-t-
butylphenol or the like with an aromatic aldehyde
compound such as hydroxybenzaldehyde or the like;
polyaralkylphenol resins and polyaralkylnaphthol resins
obtained by reacting xylylene dichloride or the like

15 with a phenol compound such as phenol, o-cresol,
catechol or a naphthol compound such as hydroxy-
naphthalene, dihydroxynaphthalene or the like; alicyclic
hydrocarbon-containing polyphenol resins and poly-
naphthol resins obtained by reacting a phenol compound

20 such as phenol, o-cresol, catechol or the like or a
~naphthol compound such as hydroxynaphthalene, dihydroxy-
naphthalene.or the like with an unsaturated alicyclic
hydrocarbon such as dicyclopentadiene, limonene or the
like; and glycidyl ether compounds of polyhydric phenols

25 and polyhydrié naphtholé obtained by condensing a phenol
compound or a naphthol compound with an aromatic
carbonyl compound; apd

glycidyl ether coméounds derived from a tri-



- 14 - conmpounds such as Bi spshenol A, Bisphenol F, hydro- quinone,
resorcin, dihydroxynaphthal ene, bis(4- hydroxyphenyl) nent hane,

bi s(4- hydr oxyphenyl ) - di cycl opentane, 4, 4'-di hydroxybenzophenone, bis (4- 5
hydr oxyphenyl ) ether, bis(4-hydroxy-3-n€tﬁ§lphenyl) et her,

bi s(.3, 5-di net hyl -4- hydr oqxyphenyl.) ether, bis(4- hydroxyphenyl) sulfide,
st oy S IR S s el W Mo otnens)
sul fone, bis( ?l@i%t%{ E{/ﬁe %%%%@)&/%ﬂ%’%‘%ﬂf nwc}/xyphenyl)metr}}/arpe,
o e 0 g e, 1, 5-istho

B - hyr oy BEBIHE YL i derte . ¥ B pbs R ARV

bi s( hydroxgna Ky PN melhly L It @y thel Tike; and glycidyl
bi s(3-t-butyl - -nethyl-4-h§hro§§%#§%yl)butane and the'like;%ﬂ%ci&@l et her
conpounds der ietthér rcoRptainele Riirdsrdd Fren Ay 154 phsnolie tdadpaudd sphenol A
and the like; and glycidyl ether. compounds of the polyhydric phenol 20
conpounds obt suwdd ashrcaldhxadiceres iy dtheoflikepherOrie conparel cfhdcisese
aromati ¢ carbonyl conpound; _

epoxy resins are used in the present invention. Among

Q.

these epoxy resins, preferred are the polyphenol type

.10 novolac resins, trityl skeleton-containing polyphenol
compounds, polyaralkylphenol resins, alicyclic
hydrocarbon-containing polyphenol resins or the glycidyl
ether compounds of polyhydric phenol compounds and
pelyhydric naphthol compounds obtained by a condensation

15 reaction of an aromatic carbonyl compound with phenol
compounds .

When the resin composition of the present
invention contains an epoxy resin of which melt
viscosity at 150°C is not lower than 1 poise and not

20 higher than 20 poises as said resin ingredient, an epoxy
resin of which melt viscosity at 150°C is lower than 1
poise may be added to the composition, if desired, in
addition to thé above-mentioned epoxy resin for the
purpose of regulating viscosity and improving properties

25 of the.epoxy resin composition.

As the epoxy curing agent used in the present
invention, known curing agents can be used. Examples of

the curing agent include polyphenol type and poly-



am ne type epoxy resins derived from p- am nophenol, m am nophenol,

4-am no-mcresol, 6-amno-m cresol, 4,4'-diam nodi phenyl net hane,

3,3 -diam no- 25 di phenyl net hane, 4 4' -di am nodi phenyl ether, 3,4'-

di am nodi phenyl ether, 1, 4-bis(4- an1nopheh%xy)benzene

1,4-bis(3- an1nophenoxy)benzene 1 3-bi s(4- an1nophenoxy)benzene

1, 3-"hi s( 3- an1ﬁ§PBﬁ§H@ $WE@h£@W@ ac resing ob ﬁ&ﬁ@ﬁoﬁﬂ'm&ﬂﬂ&%ﬂgﬂéﬁpropane

p- phenyl ene- g n Ienedhgnln enedl%piqg

Lol yl enedi ami AZASHY RER e ﬂﬂ’@ﬁr@&?’?ﬁ ke with

1O4yc§2FoL22;ne§be§ﬁ anln§L ggphe anebi s- neég§ ng) and

thehllke glygl bﬁ n@?ﬁﬂ ﬁ&g gfyP dn1af3ﬁ§? 5%ﬂ¥ Taci ds
t

?ggphsﬁaflgxggﬁggghgea%EdF'%%%%*Eggﬁ?bl %%@%ésegﬁﬁggcoggoun s derlved from

5 5- 10 dine n I 0 sins such as
5T o0 5% o bphbndag) 1 ddRglrBe i rahienie L tHRP 1

gz4seggg§zsgﬁgﬁgxylnet thh%uggggsgﬁgFgﬁgxane- car Fg?é angﬁﬁ*?ﬁ I ke;
al i phati c epoxptadseds by reacting xylylene chlorlde or the like with
a phenol compound such as phenol, o-cresol, catechol or
the like or a naphthol compound such as hydroxy-

10 naphthalene, dihydroxynaphthalene or the like; alicyclic
hydrocarbon-containing polyphenol resins and poly-
naphthol resins obtained by reacting a phenol compound
such as phenol, o-~cresol, catechol or the like or a
naphthol compound such as hydroxynaphthalene, dihydroxy-

15 naphthalene or the like with an unsaturated alicyclic
hydrocarbon éuch as dicyclopentadiene, limonene or the
like; tri- or higher-hydric phenol compoun&s having a
fundamental skeleton of phloroglucin, tris(4-
hydroxyphenyl )methane, 1,1,2,2-tetrakis(4-hydroxy-

20 phenyl)ethane, 1,3-bis[bis(4-hydroxyphenyl )methyl]-
benzene, 1,4-bis[bis(4-hydroxyphenyl)methylibenzene or
the like; cyclic phenols such as callixallene or the
like; dihydric phenol compounds such as Bisphenol A,
Bisphenol F, hydroquinone, resorcin, dihydroxy-

25 naphthalene, bis(4-hyd;oxyphenyl)ethane, bis(4-~
hydroxyphenyl )propane, bis(4-~hydroxyphenyl)butane,
bis (4-hydroxyphenyl Jpentane, bis(4-hydroxyphenyl)hexane,
1,3,3-trimethyl-1-m-hydroxyphenylindan-5- or -7-0l,



15 obtai ned by oxidi zing the doubl e bonds in unsaturated hydrocarbon
conpounds such as pol ybutadi ene and the Iike; N, N-diglycidylaniline; and
the like. One or nore of these epoxy resins are used in the present

i nvention. Anong these epoxy resins, 20 -dia@l yci dyl conpounds of

di hydr.oxynapht hal ene, bi s(4- hydroxyphenyl) ether,

bi s(3, 5- di net hybisl{ syhydrgxyphehyl sméhthiane, bis(4-hydroxyphenyl)-

1, £- bi s(4- hydroxy- 3- et hyl phenyl ) cycl ohexane, 4, 4" -di hydr oxybi phenyl,

4, 4' - di hydr oxy-@ieyclopentare  afet hydl bhydeeyybengophenone, bis(4-

bi s(4- hydroxyphenyl ) ment hane, 25 bi s(4-hydroxyphenyl)di cycl opentane are
pré§era%le fro XyRheRYhi ?ﬁh%¥ec%%$(¥Thﬁﬂﬁ%§Yv¥'¥@BhﬁlP9€aﬁH)Iomness

6 1507 or 1T oB1 B e S TLRE S pbr Eh B RERN AR EhEr o thaRs 2B Bbtses i s
e e P SRR BRI BT, el DB e PEABS L STaSa bl U ¢ oroe
o IE . Ll CEERIS, BRIl R APPURIFhr ol ) A EERLL o (P
' bis(4-hydroxyphenyl) su;fone, bis(4-hydroxy-3-
methylphenyl) sulfone, bis(3,5-dimethyl-4-hydroxyphényl)
sulfone, 1,1-bis(4~hydroxyphenyl)cyclohexane, 1,1-bis(4-

10 hydroxy-3—methylphenyl)cyélohexane, l1,1-bis(3,5~
dimethyl-4-hydroxyphenyl )cyclohexane, 4,4'-dihydroxy-
biphenyl, 4,4’-dihydroxy-3,3’,5,5'~-tetramethylbiphenyl,

 bis(hydroxynaphthyl)methane, 1,1’-binaphthol, 1,1’-
bis(3-t-butyl-6-methyl-4-hydroxyphenyl)butane and the

15 1like; halogenated bisphenols such as Tetrabromobisphenol
A and the like; polyhydric phenols obtained by conden-
sation reaction of a phenol compound and an aromatic
carbonyl compound; polycarboxylic acids such as maleic
acid, phthalic acid, nasic acid, methyl-tetrahydro-

20 phthalic acid, methyl-nasic acid and the like and
anhydrides thereof; polyamine compounds such as
diaminodiphenylmethane, diaminodiphenyl sulfone,
diaminodiphenyl ether, phenylenediamine, diaminodicyclo-
hexylmethane, xylylene diamihe, tolylene digmine,

25 diaminocyclohekane, dichlorodiaminodiphenylmethane
(including isomers), ethylene diaﬁine, hexamethylene-
diamine and the like; and-active hydrogen-containing

compounds which can react with epoxy group such as



formul ations can give a sufficient fluidity, so that application of the
present invention is meaningless. If the anobunt of the filler is larger
than the above- 10 nmentioned range, fluidity of the conposition is not
good. From the viewpoint of making good uselof-the | ow noisture absorption
and | ow thermal expansion coefficient which the filler originally has, the
amount -of the fdicyandhenide petprppethyiguanidineaand thendikes sAmbhgr

t han 60@6by wei ght and not |arger than 94% by wei ght, and further
preferably in t e?%nﬁ%ma?u%?rs%w% t¥BA B QV/S’b§C\AE¢§htlsanEhﬁuﬂll§mer

than 91% b mel n nelt visc of the e resin is 1 poise or
hi gher, ; geale ?%&IEe%+n§en?aEgﬁéﬂitBYPQOarﬁi %l??ﬁbnﬁxcéiFEKFllc
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decreases. As such an epoxy Ttesin ona
resistance.

In the resin composition of the present
invention, the compounding ratio of the curing agent to
10 the epoxy resin is preferably in the range of from 0.7
equivalent to 1.2 equivalents, and further preferably
one equivalent, per equivalent of epoxy resin. If the
_compounding ratio is far distant from one equivalent,
moisture resistance and curing performance deteriorate
15 to bring about undesirable results.
Next, the method for heat-curing the epoxy
resin composition of the invention is mentioned below.
The composition can be cured easily in a short period of
time by the use of a curing accelerator. Particularly
20 when the composition is used as a sealing material, the
use of a curing accelerator is indispensably necessary.
Non-limitative.examples of such catalysts (curing
accele&ators) include organic phosphine compounds such
as triphenylphosphine, tri-4-methylphenylphosphine, tri-
25 4-methoxyphenylphosphine, tributylphosbhine, trioctyl-
phosphine, tri-2-cyanoethyl-phosphine and the like;
organic phosphonium salts such as tetfaphenylphosphonium

tetraphenylborate and the like; tertiary amines such as



- 17 - resins having two or nore epoxy groups in one nolecul e can be
referred to. Concrete exanples of such epoxy resins include polyphenol type
or pol ynaphthol type novolac resins obtained by reacting an al dehyde
conpound 5 such as formal dehyde and the I4k&2wth a phenol conpound such as
phenol, o-cresol, catechol and the like or a naphthol conpound such as
hydroxynaphthaIEﬁéPuHYﬁ?Eiaﬁynﬁﬁh?théﬁ@laﬁd Lh8-direabicyrciloyb, 4kol)et on-
coft ai ni ng polygh nol coppound obtai ned by condensing a 10 phenol conpound
such as phenol , B-%F%%%T,'nEFh9WY%§mbg?yP§ﬁeﬁBP|3%ﬁ?hequakfﬁmﬂrﬁkan
arqmatic al dehyde conpound, such hydr oxybenzal dehyde or the |ike;
“pol'yar al kyl phend™PR% ss.%gspﬁ?éﬁr3%k%?ﬂéﬁﬁ?ﬁﬁ?ﬁFE§£E§mﬁﬁ%ﬁmnﬁblﬁgldjéh .
reacting xylyl Kol o w ol _conpound s
phenol ,* o-cresgﬁ%“%%%ﬁ%ﬁ%%g§¥féy%§§ﬁFﬂoﬁyfﬁﬂﬁbﬂﬁd_gﬁgisﬁg ﬂ?ﬂggkym
napht hal ene g di gﬁg e . . _
-hydroca[bonﬁzoﬁgg?%€§% p F%%ﬁ%ﬁ%laﬁés%ﬁg a% gbo?éia%%p%§ﬁblb?5ans obtalnﬁd
by reacting a p@miu@muéémﬁﬂexéﬂc%ﬁngfﬁﬂﬁh’m?t&ieégémjr%@t echol or the
li ke or a naphthol conpound such as ﬁydroxynap_tha ene, di r oxy-
napht hal ene or ddeton&fes} ldn@NradESa s 2he€i #tbFYCLaéh as benzoyl

peroxide, di-t?butyl peroxide, dicumyl peroxide, lauroyl

peroxide, acetyl peroxide, methyl ethyl ketone peroxide,

10 cyclohexanone peroxide, t-butyl hydroperoxide, azobis-
isobutyronitrile and the like. Ambng these curing
accelerators, particularly preferred are organic
phosphine compounds and imidazoles and salts thereof
(concretely speaking, tetraphenylphosphonium

15 tetraphenyl-borate, 4-methylimidazole tetraphenylborate
and the like), and triethylammonium tetraphenylborate.

The curing accelerator is used in an amount of
from 0.1 to 10 parts by weight and preferably from 0.5
part to 3 parts by weight per 100 parts by weight of

20 epoxy resin. If the amount of curing accelerator is
smaller than the above-mentioned range, the molding is
difficult to complete in a short period of time, which
reduced the productivity of molded article per unit
time. If the amount of curing accelerator is larger

25 than the above-mentioned range, the curability at high
temperature excessively increases, which brings about

troubles such as difficulty in operation and decrease in

storage stability of compound.



hydrocarbon such as dicycl opentadi ene, |inpnene or the Iike; and glycidyl

et her conpounds of polyhydric phenols 25 and polyhydric naphthol s obtai ned
by condensing a phenol conpound or a naphthol conpound with an aromatic

car bonyl conpound; and glycidyl ether comp@Bds derived froma tri- - 18
- or higher-hydric phenol conpound having a fundanental skeleton of

phl or ogl uci n, tris(4-hydrbky@estned rea hemewn polymerization inhibitor
1,1,2,2-tetrakis-(4-hydroxyphen¥$%ethane, 1, 3- bi s[ bi s(4- .

hydr oxypheny! ) f@¥hPe Re§edntn go m@tigzrs(v;ltlgs h%@;@hqpﬂﬂn?i}yne?‘egl } benzene
or the'like; and glycjdyl efher conpounds derive romcyclic pheno
corpounds SLKﬁ]%ﬂé%%ﬁ%? EﬁléﬁﬁeEﬁetPEFP?%%.°f}ﬁP%ﬁrﬂ%$hn®fthﬁe@@rhp@xy

br ot orred are. (FELPHA SEher AR 1R 10F R oo RrHLEa ¢4 0% yfnh bt Cok
a1 oyl o hydr ol psh® MEERE OB St 48] 2o ETEREVETID et her
conpounds  of p@@@n@&ﬁﬁéﬂgfymﬁlfqgwgﬂygbﬁggkg¥qgggﬁgigtjgggﬁ{§&_conpounds
obt ai ned by a condensati on
phenol), 4,4’-methylenebis(2,6-di-t-butylphenol), 4,4'~
thiobis(3-methyl-6-t-butylphenol), hydroquinone
monomethyl ether and the-like; polyhydric phenol
10 compounds such as hydroquinone, catechol, p-t-butyl-
catechol, 2,5-di-t-butylhydroquinone, methylhydro-
quinone, t-butylhydroquinone, pyrogallol and the like;
phenothiazine compounds such as phenothiazine,
benzophenothiazine, acetamidophenothiazine and the like;
15 and N-nitrosamine compounds such as N-nitroso-
diphenylamine, N-nitrosodimethylamine and the like.

When a compound having maleimide group is used
in the present invention, the filler can be used in an
amoﬁnt of not smaller than 50% by wéight and not larger

20 than 95% by weight based on the total composition. If
the amount of said compound having maleimide group is
smaller than the above-mentioned range, sufficient

- fluidity can be achieved according to known formulation
of filler, so that'application of the present invention

25 1is meaningless. If the amount of the compound exceeds
the above-mentioned range, fluidity is not good. From
the viewpoint of making good use of the low moisture

absorption and low thermal expansion coefficient which



15 reaction of an aronmatic carbonyl conpound wi th phenol conpounds. Wen
the resin conposition of the present invention contains an epoxy resin of
which nelt viscosity at 150[err] is not |ower than 1 poise and not 20

hi gher than 20 poises as said resin |ngr1mﬁ%Hn an epoxy resin of which
melt -vi scosity at 150£err s . lower than 1 poise may be added _to the
conposi tion, i|FhBedilder PﬁlﬁaﬁﬁiﬂﬁnhﬁﬁltﬁéeaSGPBnﬁeﬁflGﬁédféﬂé?F A8sin for

h f d f th
cpoxy rosi n CORFSCFRBIY AL RS EpBNS Chr ARG HBNLEGeERahn SPRCBY: esent
Kk b , I f th
e AR R eSS A WA B
obtained by reggti Bgafod! SRONCE1SORDOUBIGRUCHARS bR! TREABDY dRART oblge | i ke
wi t h a~ phenol conpoun suc p enot, O-Cresol, catecC ke or a

napht hol cqppogydwéyﬁﬁt@s hydr oxy- 5 napht hal ene, dlhydroxynaphthalene or
the Iike; polyafal kylphenol resins and polyaral kyl napht hol resins

Concrete examples of the maleimide compound
used in the present invention are as follows:
aromatic monomaleimides such as phenyl-
maleimide, methylphenylmaleimide, maleimido-benzoic
10 acid, hydroxyphenylmaleimide, chlorophenylmaleimide,
bromophenYlmaleimide, tribromophenylmaleimide,
phenoxyphenyl-maleimide, maleimidophenoxyphenylmenthane,
maleimidophenoxy-phenyldicyclopentane and the like;
aliphatic monomaleimides such as octYlmaleimide,
15 cyclohexylmaleimide and the like;
aromatic bismaleimides having two benzene
rings in one molecule such as N,N’-4,4’'-diaminodiphenyl-
methane-bismaleimide, N,N’-~bis(4-amino-3,5-
dimethylphenyl )methanebismaleimide, N,N’-~-bis(4-amino-3-
20 ethyl-5-methylphenyl)methanebismaleimide, N,N’-bis(4-
amino-3,5~diethylphenyl )methanebismaleimide, N,N'-4,4'~
diaminodiphenylether-bismaleimide, N,N’-3,4’'-
diaminodiphenylether-bismaleimide, N,N‘'-4,4'~
diaminodiphenylsulfide-bismaleimide, N,N’-4,4'-
25 diaminodiphenylsulfone-bismaleimide and the like;
aromatic bismaleimides having three or more
benzene rings in one molecule such as N,N’-2,2'-bis[4-

(4-aminothio¥phenoxy)phenyl]propane-bismaleimide, N,N’-



obtai ned by reacting xylylene chloride or the like with a phenol conpound
such as phenol, o-cresol, catechol or the like or a naphthol conpound such
as hydroxy- 10 napht hal ene, di hydroxynaphthal ene or the like; alicyclic
hydr ocar bon- cont ai ni ng pol yphenol resins-ad% poly- naphthol resins obtained
by reacting a phenol conpound such as phenol, o-cresol, catechol or the
like or a naphfhdl -bésdurnisgphenoxyy)beszpphonong-bisnadiedipddery N, N -
napht hal ene or _the_ like with an unsaturated alicyglic hydrocarbon such as
di cyel opent adi dmé;P PﬁﬁznénéaHFnPE@ePP%X)bFPFeHG ¥H e ol

ds h f t al, | et hi I 4-
Py or oxypheny! ) RRRiE (o1 31 ~9RSnpERERRT) en%&p%;%gs%%'l” ms(&fwane
1,3-bis bis(4-
1,41b:§[b:224 Eyg?gié Eggir%gi%ﬁéFkgg Eggeenfﬁglﬁ lel@?b i‘c ﬁﬁ%ﬁbls such
as calllxaﬁ%eng Qrb&Q gkgkeamghg§ﬂ@hgé&ng%age%gngggﬁﬁggaﬁﬁglasNﬁwpphenol A,

Bi sphenol hydroq resorcin r oxy- éne,’

bi s(4- hydrOxyphe@yLbﬁkﬁﬂﬂﬁmlhbﬁﬁéno b pRRRGI b Bl Ride, N,N’-
bi s(4- hydroxyphenyl)butane bi S(4- hydroxyphenyl ) pent ane,

bl7 s(4- hydr oxyphgayLbhex3namihophdnbih Bl bhleny10b weaq e piaey, Nnaan- 5- or
7o 4,4’ -bis(4-aminophenoxy)-3,3’5,5’~tetramethylbiphenyl-
bismaleimide, N,N’-4,4’-bis(3-aminophenoxy)-3,3’,5,5'-

10 tetramethylbiphenyl-bismaleimide, N,N’-1,1-bis{4-(4-
aminophenoxy)phenyl ]-cyclohexane-bismaleimide, N,N’-1-
phenyl-1,1-bis[4~(4-aminophenoxy)phenyl Jmethane-
bismaleimide, N,N’-1,4-bis[bis(4-aminophenyl)-
methyl ]benzene-bismaleimide, N,N’-1,1-bis[4-(4-

15 aminophenoxy)phenyljcyclohexane-bismaleimide, N,N’-2,2~
bis[4-(4-aminophenoxy)phenyl Jmethane-bismaleimide, N,N’-
2,2-bis[4~(4-aminophenoxy)phenyl ]propane~bismaleimide,
N,N’-2,2-bis[4-(3-aminophenoxy)phenyl Jpropane-
bismaleimide, N,N’-2,2-bis[3-methyl-4-(aminophenoxy)-

20 phenyl]propane-bismaleimide, N,N’-2,2-bis[4-(4-
aminophenoxy)phepyl]propane-bismaleimide, N,N’-
1,1,1,3,3,3-hexafluoro-2,2-bis[4-trifluoromethyl-4-
(aminophenoxy)phenyl Jpropane-bismaleimide, N,N’-~
,1,1,3,3,3-hexafluoro~-2,2-bis[4-(4-aminophenoxy)-

25 phenyl]propane-bismaleimide, N,N’-1,1-bis[4-(4-
aminophenoxy)-3-t-butyl-6-methylphenyl ]butane-
bismaleimide, N,N’-1,1-bis[4-(4-aminophenoxy)-3-t-butyl-

6-methylphenyl Jpropane-bismaleimide, N,N’'-1,1-bis[4~(4~



- 20 - bis(4-hydroxyphény|)nenthane, bi s(4- hydr oxyphenyl ) - di cycl opent ane,
4, 4" -di hydr oxybenzophenone, bi s(4- hydroxyphenyl) ether,

bi s(4- hydr oxy- 3- net hyl phenyl ) ether, bis(3,5-dinethyl-4-hydroxyphenyl)

et her, bis(4- 5 hydroxyphenyl) sulfide, btSX64--hydroxy-3-nethyl phenyl)

sul fide, bis(3,5-dinethyl-4-hydroxyphenyl) sulfide, bis(4-hydroxyphenyl)
sul f one, bi s(4-apinorhenoxyptBytphubyly6snetbydphenyl Jethane-

bi s( 3, 5-di net hy| - 4- hydr oxyphenyl ) sul f one, . _

1, 1- bi s( 4- hydr oRypRaAGLNEDEr oNeNand, 11Pispfs(4-amjnophenoxy)-3-t-butyl-
hydr oxy- 3- met hyl phep Iic cl ohexane, 1, 1-bis(3,5- ,

di riet hyl - 4- hydr R@ﬁhﬁﬁ P%E?XEéﬁ@?ﬂﬁ@?'ﬁ}ﬁmggFﬁ?HFSXyN'Hiﬁﬁeﬁyﬂf3'3'3‘

4, 4" - di hydr oxy-g3, 3! ' -tet t byl bi phenyl _bis§ yqr oxyn t byl ) met hane,
T 1 b napht no Re¥ag TuSgoe 72 2BEL P CAPRRR bneRoR GOV I SXKRRGECAY L T2 D00
the 15 like ' S r opphi s nol A and the
like; pQIyh?%rP@égﬁgggﬁggggb§?§§§R%§bggﬁgé%imga%i%ﬁargggt?gggéf a phenol

conmpound and an ‘aromati c ae carhb LCAaC] such as
mal ei ¢ acid, phthalic aci§?6ﬁ§g¥% %ggg?ﬂgg?ﬁypéygﬁéag§§%%-ogohg%ﬁthalic
aci d, nethyl-naﬁa£eﬁﬁideag§oaﬁg ihkénénﬂoiéaﬂﬂéiQﬁéthSVEQEsFﬂQan”1ne

0 s

conpounds such as di am nodi phenyl net hane, di am nodi phenyl sulfone,
maleimidophenoxy)-phenyl Jmethane, 1,1,2,2-tetrakis(4-
maleimidophenyl )ethane, 1,1,2,2-tetrakis(4-

10 maleimidophenylmethyl)benzene, aniline novolac resin
prepared from aniline and formaldehyde, aralkylaniline
resin prepared from aniline and a xylene derivative such
as a,a'-xyleﬁe dichloride, and the like;

naphthalene ring-containing aromatic

15 bismaleimides such as N,N’-diaminonaphthalene-
bismaleimide, N,N’-2,7-bis(4,4’-aminophenoxy)-
naphthalene-bismaleimide, N,N’-2,7-bis(3,3'~
aminophenoxy)naphthalene-bismaleimide, N,N’-2,7-
bis(3,4’-aminophenoxy)naphthalene-bismaleimide, N,N’-

20 1,6-bis(4,4’-aminophenoxy)naphthalene-bismaleimide,
N,N’-1,6-bis(3,3’-aminophenoxy)naphthalene-bismaleimide,
N,N’-1,6-bis(3,4’'-aminophenoxy)naphthalene and the like;

alicyclic skeleton-containing bismaleimides
such as N,N’-bis[4-(4-aminophenoxy)phenyl Jmenthane-

25 bismaleimide, N,N’-bis[2-(4-aminophenoxy)phenyl]-
menthane-bismaleimide, N,N’-bis[4-(3-aminophenoxy)-
phenyl Jmenthane-bismaleimide, N,N’-bis[2-<(3-

aminophenoxy )phenyl Imenthane-bismaleimide, N,N’-bis[4-



di am nodi phenyl ether, phenyl enedi am ne, di am nodi cycl o- hexyl net hane,
xyl yl ene di am ne, tolylene diam ne, 25 di am nocycl ohexane,

di chl or odi am-

nodi phenyl met hane (i ncluding isonmers), ethylene dlan1ne

hexanet hyl ene- di anmi ne and the like; amd 4tttve hydrogen-contai ni ng

conpounds whi

t et ranet hyl gu

za can re W t h epoxx aapup such as - 21 - dlcyandlan1de
ramiaoR &nPFFX)rPkE‘et KrERg DY denthapsakd smadedmiteyy pe

1 oyel i ¢ hyaRoNar BURL A5HAPREREPRBRFRRANSH SToLPRE DT BRy L ephane:
hydr © b I f [
¥ “cur i ng_per PoPRRREstAa iR oPEe 4T T antnSeRRRERY) P e %H%"hngﬁsiv't Con of

of curing per
the present i
epoxy resin i

ReehlI Ble &Eﬁm aua%figmaﬁg#alare 'ReneuRiag4a990halig L0 the

S pr e range o om0 eqU|vaI

equi val entss, anﬁleiug,wﬁénekfr e@aﬂbihgﬁsgggmﬁhﬁ%hanaﬁblgﬂun&a}“egtta of epoxy

resin. |If the conpoundi ng ra 10 IS

nmoi st ure resi

10

15

20

25

romone equiva
Ry RNcBiapd-¢4LhmniinBeslAERRYIBhEAbRY)QB336Edinethyl~

phenyl Jmenthane-bismaleimide, N,N’-~bis[4-(4-amino-5-
methylphenoxy)-3-butyl-6~methylphenyl Jmenthane-
bismaleimide, N,N’-~bis[2-(4-aminophenoxy)-3-
methylphenyl]menthane-bismaleimide, N,N’'-bis[4-(4-
aminophenoxy)phenyl]dicyclopentane-bismaleimide, N,N’~
bis([2~(4-aminophenoxy)phenyl]dicyclopentane-
bismaleimide, N,N’~[2-(4-aminophenoxy)phenyl]-{4~(4-
aminophenoxy)phenyl]-dicyclopentane-bismaleimide, N,N’-~
bis[4-(3-aminophenoxy)-phenyl]dicyclopentane-.
bismaleimide, N,N’-bis[2-(3-aminophenoxy)phenyl]-
dicyclopentane-bismaleimide, N,N’-[2-(3-aminophenoxy)-
phenyl]-[4-(3—aminophenoxy)phenyl]dicyclopentane-
bismaleimide, N,N’-bis[4-(4-aminophenoxy)-3-
methylphenyl]-dicyclopentane-bismaleimide, N,N’-~bis{4-
(4-aminophenoxy)-3,5-dimethylphenyl]-dicyclopentane-
bismaleimide, N,N’-bis[4-(4-aminophenoxy)-3-butyl-6-
methylphenyl ]Jdicyclopentane-bismaleimide, N,N’~bis[4~(4-
amino-5-methylphenoxy)-3-methylphenyl jdicyclopentane-
bismaleimide, N,N‘-bis[4-(4-amino-5-methylphenoxy)-3,5-
dimethylphenyl]dicyclopentane-bisﬁaleimide, N,N’-bis[4-
(4-amino-5-methylphenoxy)-3-butyl-6~methylphenyl]-~

dicyclopentane~-bismaleimide, N,N’~bis[2-(4-



15 to bring about undesirable results. Next, the nethod for heat-curing the
epoxy resin conposition of the invention is nentioned bel ow. The
conposition can be cured easily in a short period of time by the use of a
curing accelerator. Particularly 20 when28he conposition is used as a
seal-ing material, the use of a curi accelerator IS |nd|spensably
necessary. NoAML Lﬁ% nt@RE8ng accel erators)

i-ncl ud hi h h I hi

e AR R I LB o s
i bu 0s [i.0C sphin a |ne an e

17 ke; grganigqéhgspﬁgﬁpﬁ ° '{k 3%“%‘ égﬁ' 3? Séﬁd%ﬂ

tetraphenylbo%&gﬁdT%iﬂgaa I%%% %?IWTfy' %@ es such as -22-

tributylam ne, "triet di"azabi cycl o(5, 4, 0) - undecene-7,

trianyl amge and the ' ' '&‘ill%feert@;?’e)’ lﬁ'gﬁﬁrl'éﬁﬂl%@st SUHCRLN N’ -0

benzyl tri met hyl anmoni um chl oride, enzyltr|nethylannnnlun1hydrOX|de

triethyl ammonipi (2 -akd hicai H&WL&&Wl@Qd}ddﬁé—ﬂl@ﬁ@@l'ﬁﬁie bor on

trifluoride conplexes tranS|t|on metal acetyl -
N,N’-0,0’-bis(3-aminopropyl )polydimethylsiloxane-~

bismaleimide, N,N’-wv,0‘~bis(2-aminopropyl)polydiphenyl-
siloxane-bismaleimide, N,N’~bis(4-aminophenyl)-

10 polydimethylsiloxane~bismaleimide, N,N'-0,0’~
bis (aminophenoxyphenylpropyl)polydimethylsiloxane-
bismaleimide, N,N’-e¢,@’-bis(aminophenylpropyl)~
polydimethyl-siloxane-bismaleimide, N,N’-1,3-bis(3-
aminopropyl)-l,1,3,3-tetraﬁethyldisiloxane-bismaleimide,

15 N,N’-1,3-bis(3-aminopropyl)-1,1,3,3-tetraphenyldi~
siloxane-bismaleiﬁide, and the like.

Among these bismaleimide compounds, N,N’-4,4’-
diaminodiphenylmethane-~bismaleimide and the ether type
bismaleimides such as N,N’-2,7-bis(4~aminophenoxy)-

20 naphthalene-bismaleimide, N,N'—l,;-bis[4-(4-
aminophenoxy)-3-£-butyl—6-methylphenyl]butane-
bismaleimide, N,N’-2,2-bis[4-(4-aminophenoxy)phenyl]-
propane-bismaleimide, N,N’-4,4’~bis[3-aminophenoxy)-
biphenyl—bisma;eimidé, N,N'—bis[4-(4~éminophenoxy)-

25 phenyl Jmenthane-bismaleimide and the like are preferred
because of their excellence in general balance-between
properties of cured product, inexpensiveness, etc.

To the imide resin used in the present



acetonates; and radical initiators such as benzoyl peroxide, di-t-butyl
peroxi de, dicunyl peroxide, |auroyl peroxide, acetyl peroxide, nethyl ethyl
ket one peroxide, 10 cyclohexanone peroxide, t-butyl hydroperoxide, azobis-
i sobutyronitrile and the like. Anpbng these28uri ng accel erators,
particularly preferred are organi c phosphi ne conpounds and im dazol es_and
salts thereof (vrRREtary thrAboNe-NeRtioRRG\ERORY pFRfiunefiswhich melt
tetraphenyl -borate, 4-nethylijmdazole tetraphenyl borate and the [ike%, and
tri et-hyl ammoni U SRRk | IRWeX cthathel RPIFR 2RI Fhe LBPXY TSy PR an

t- of f A1t ts b j ght f bl f 0.5 t to 3
SR DRSO T AT bRt o 1T
O e T AN e R 5 8 T PO e (RS P "B ot PEse g
t he 'product ievi t . art] ' it 4 t , f.oouri
e e e aror 5y o e Bl TPy fofodfly Whd iiiFovlig BPopRHNe PTFLT 19

hi gh tenper at urgegpesssi vel y increases, which brings about troubles such as
difficulty in operation and decrease in storage stability of conpound.

The compounding ratio of the epoxy curing
agent to the epoxy resin is preferably from 0.7
equivalent to 1.2 equivalents and preferably one
10 equivalent per equivalent of epoxy resin. If the
compounding ratio is extremely distant from one
equivalent, moisture resistance, curing characteristics,
etc. deteriorate to bring about an undesirable result.
The epoxy resin is added to the maleimide
15 compound in an amount of from 2 to 900 parts by weight
and preferably from 5 to 200 parts by weight, per 100
parts by weight of the maleimide compound. If the
amount of the epoxy resin is smaller than the above-
mentioned range, the maleimide compound and the filler
20 are not easily kneaded uniformly, which decreases the
édhesion of the compound to frame.and semi-conductor
elements. If the amount of the epoxy resin is largér
than the above-mentioned range, Tg of cured product
decreases, and no sufficient heat resistance can be
25 achieved.
Next, the method for heat-curing the imide
resin composition of the present invention will be

mentioned. The imide resin composition of the present



- 23 - If desired, a known polynerization inhibitor may be used in

conbi nation with the above-nentioned ingredients for the purpose of
controlling the curing velocity. Exanples of sai d pol ymerization inhibitor
5 include phenol conpounds such as 2, 6-di3@-butyl-4- nethyl phenol ,

2,2 -et hyl enehi s(4- ethyl 6-t-butyl - phenol)

4, 4' - et hyl eneBNYEREA.OH; CPanFyCEH@ﬂoPW tbe4use of a curing acceler-

t i obi s( 3- net hyl h I hyd th t dth
[ Tker- pol yﬂ‘idr%eoahm oTae M&mﬁ e, St R PR el
t-butyl t t - but. ¥d d
!to but;I Kydrggusﬁgﬁethﬁyﬁ@d‘gﬁ Ee% d ! q%w noneﬁmd{%ﬁr% ug{lfggg such
as phenot hi azi g%edb%@z%pg%%%_glga Cg_,rlad edme%? réh nd the |ike;
Su

15 and N-nitrosam ne conpoun roso-

N- ni t r osodi get ylatidia ltshaﬂdﬂs?ﬁn\eymfn%@a%@m haw&amﬁeavel% group

Is used in the present iInvention e filler can be-used i n an anount of

not smaller thakapipielty ofeistith da4alYstsAN@Vridly adi takdys yainudiased
on the total conposition. If the andunt of sai d conmpound haV|ng mal ei m de
group is snall efrgehde Phesphine TRipoUnAd ARPE assS tifiphediilphosphine,
tri-4-methylphenylphosphine, tri-4-methoxyphenyl-
phosphine, tributylphosphine, trioctylphosphine, tri-2-
10 cyanoethyl-phosphine and the like; organic phosphonium
salts such as tetraphenylphosphonium tetraphenylborate
and the like; tertiary amines such as tributylamine,
triethylamine, 1,8-diazabicyclo(5,4,0)undecene-7,
triamylamine and the like; quaternary ammonium salts
15 such as benzyltrimethylammonium chloride, benzyltri-
methylammonium hydroxide, triethylammonium tetraphenyl-
borate and the like; imidazoles; boron trifluoride
complexes; transition metal acetylacetonates; and
radical initiators éuch as benzoyl peroxide, di-t-butyl
20 peroxide, dicumyl peroxide, lauroyl peroxide, acetyl
peroxide, methyl ethyl ketone peroxide, cyclohexanone
peroxide, t-butyl hydroperoxide, azobisisobutyronitrile
and the like. Among these curing accelerators,
particularly preferred are organic phosphine compounds
25 and imidazoles and salts thereof (concretely speaking,
tetraphenylphosphonium tetraphenyl-borate, 4-
methylimidazole tetraphenylborate and the like), and

triethylammonium tetraphenylborate.



fluidity can be achi eved according to known fornulation of filler, so that
application of the present invention 25 is neaningless. |If the anount of

t he conpound exceeds the above-nentioned range, fluidity is not good. From
t he vi ewpoi nt of naki ng good use of the koﬁﬂnnlsture absorption and | ow

t herqal expansi on coefficient which - 24 - the f|IIer originally has,

the amount of the filler Ghe ﬁ?‘lﬁ%tﬁﬁpqlr?liaﬁé”? Ay 89 rg W‘E-me tﬁ;\ﬁ\ 60%

by wei ght and not er._ than 9496 we and, prefera not

t han «81% by V\e&d’m‘“% aoa ﬁﬂ"’?%%t'g' rgﬁfte a&#&t& Ies
of the mal ei m de 0 ed.in the esent ventlo are as fol
“ar‘omatic mnonﬁaé%rnrgéegjﬁ?ﬁi a? pl’ﬁa rPaqrel ﬁw d’fﬁé‘rﬁ?} ’!m m de
mal ei m do- benz 0 i ei m de,
br onophenyl nal g':nﬁi etasﬁ'lrﬂr orropheny%?r'g{&e‘.! m df'e Iﬁ&r?oxy'ﬁ%}{h ]%e@l'ﬂm de,

mal ei ni dophsnomﬁqw BRI JB-HSHIRRHE Y e W RP6GTY ane and

t he Ilke al i phati c nononal ei m des such as octyl nal"ei'm de,
difficult to complete in a short period of time, which

reduced the productivity of molded article per unit
time. If'the amount of curiﬁg accelerator is larger
than the above-mentioned range, the curability at high
10 temperature eXcessively increases, which causes troubles
such as difficulty in operation and decrease in.storage
stability of compound.
If desired, a known polymerization inhibitor
may be used in combination with the above-mentioned
15 ingredients for the purpose of controlling the curing
velocity. Examples of said polymerization inhibitor
include phenol compounds such as 2,6-di-t-butyl-4-
methylphenol, 2,2'-methylenebis(4-ethyl-6-t-
butylphenol), 4,4’'-methylenebis(2,6-di-t-butylphenol),
20 4,4’'~-thiobis(3-methyl-6-t-butylphenol), hydroquinone
monomethyl ether and the like; polyhydric phenol
compounds such as hydroquinone, catechol, p-t-
butylcatechol, 2,5-di-t-butyl-~hydroquinone, methylhydro—
quinone, t-butylhydroquinone, pyrogallol and the like;
25 phenothiazine compounds such as phenothiazine,
benzophenothiazine, acetamidophenothiazine and the like;
and N-nitrosamine compounds such as N-nitroso-

diphenylamine, N-nitrosodimethylamine and the like.



15  cycl ohexyl mal ei m de and the |ike; aromatic bismal ei mdes having two
benzene rings in one nolecule such as N, N -4, 4"-di am nodi phenyl -

met hane- bi smal ei m de, N, N -bi s(4-ami no-3, 5-

di met hyl phenyl ) net hanebi smal ei m de, N, N -$i3Z 4-am no-3- 20

et hyl - 5- met hyl phenyl ) met hanebi smal ei ni de, N, N -bi s(4- '

ami no- 3, 5- dlethylphenyl)nﬁfhéﬁebredalennﬁ&kenmlNgrnup-contalnlng

di ami nodi phenyl et her- bi smal ej mide, N, N -3, 4'-
dlan1n0d|phenyléPﬂEPuﬁﬁsﬂaYePﬁ1é@deﬂ FP Ehﬁ lmlde resin composition of
di am nedi phenyl sul fi de-bi smal ei m d

ﬂlan1nodhphenyI§ FfBﬁ@sﬁP§nﬁP¥?ﬂF68naﬁﬂrtﬁQeIPRE?oﬁﬁoﬁﬁtPPtﬁﬁgﬁﬁﬁePnides

t b | Le. h -2,2'-bis[4-
(4- ant ot hi o- 8Laﬁsi%gﬁ@ﬁ???b%pﬁﬁzlﬁsgﬁéf’g? REddaByIREY %itge sl
4, 4" - bi s(4- L seml ei N N :
4T S naaegs BRI BSa B L ol Broviaing reacuive

1, 3-bis(3, 3" -ankpeR efoY%EQEESﬁ@ @b&ﬂ?#@hﬁlgﬁu Ncyhtrete examples of

1, 4- bi s(4, 4' -am nophenoxy) benzene- bl smal el m

1, 4-bis(3,3" - anzsaszahsmaéﬁirbegésag Ebﬁﬁahﬁi 'deom Nnd J.nclude
4, 4" - bi s(4-am nophenoxy) bl phenyl - bi snal ei. m-de, .

polyphenol type or polymaph

5{type novolac resins
obtained by reacting a phéﬁéiﬁéﬁﬁpouﬁd such'és.phénol,

10 o-cresol, catechol or the like or a naphthol compouﬁd
such as hydroxynaphthalene, dihydroxynaphthalene or the
like with an aldehyde compound such as formaldehyde or
the like; trityl skeleton-containing polyphenol
compounds obtained by a condensation reaction of a

15 phenol compound such as phenol, o-cresol, methyl-t-
butylphenol or the like and an aromatic aldehyde
compound such as hydroxybenzaldehyde or the like;
polyaralkylphenol resins and polyaralkylnaphthol resins
obtained by reacting xylylene dichloride or the like

20 with a phenol compound such as phenol, o-cresol,
catechol or the like or a naphthol compound such as
hydroxynaphthalene, dihydroxynaphthalene or the like;
alicyclic hydrbcarbon—containing polyphenol resins and
polynaphthol resins obtained by reacting a phenol

25 compound such as phenol, o-cresol, catechol or the like
or a naphthol compound such as hydroxynaphthalene,
dihydroxynaphthalene or the like with an unsaturated

alicyclic hydrocarbon compound such as dicyclo-



4, 4' - bi s(3-am nophenoxy) bi phenyl - bi smal ei m de, N, N -

4, 4" - bi s(4-am nophenoxy)-3,3'5,5" -tetranet hyl bi phenyl - bi smal ei m de,
N, N -4, 4" -bi s(3-am nophenoxy)-3,3",5,5 - 10 _

t et ranet hyl bi phenyl - bi smal ei nide, N, N -+ Bdi-s[ 4- (4-

am nephenoxy) phen Ié;cyclohexane-bisnaleinige, N, N -1-
pheny{-l,l-bisP§n¥§ Lenfophimenspeherythael hikfe- apdskhperarpeunds

S e L S
N R P AU e b B
m,m::g,g:gis%2Enz?ﬁ§%{4§$aﬂ1ﬁopgengxé§- §8 pE?gyg]pégpgég-%%gﬁg!einide,
%:1 ’ éf tﬁ% ﬂ§$L$Zggﬁggéfﬁ?ﬂéﬂy#éQéﬂﬁéﬂ o?_i?ﬁh@hgl Eompobha or

, 1, 3, 3, 3-hexa trifluoronethy

m nophenoxy) §hgayht R6PPaBRpELATBARE "hfACardmbtic carbonyl compound.
1,1,1, 3,3, 3-hexafl'uoro- 2, 2- br s[ 4- (4- am nophenoxy) - 25

phenyl | pr opanerhé segheent dof thél allgibethér(#s from 2 to 80% based on
am nophenoxy) - 3-t - but yl - 6- net hyl phenyl ] but ane- bi snal ei m de,
N, N -1, 1- bi s[ 4elid- hpdnogpingxygup 3eof - bhéypelyphenol compound.
6- met hyl phenyl ] pr opane-bi smal ei mi de, N, N -1, 1-bi s[4-(4-
To the imide resin composition of the present
10 invention, an amino compound may be added, if desired,
for the purpose of improving strengths and toughness. -
Examples of said amino compound include the compounds in
which the maleimido group of the above-mentioned
concrete examples of maleimide compound is replaced with
15 an amino group. For.example, 4,4’ -diaminodiphenyl-
methane can be referred to in place of the N,N’-4,4’'-
diaminodiphenylmethane-bismaleimide.
As the resins which can be used in the present
invention, thermoplastic resins and thermosetting resins
20 can be referred to. Among these resins, semiconductor-
sealing resins are preferred because they can be loaded
with a high percentage of filler, and thermosetting
resins, particularly epoxy resin and imide resin, are
further preferred.
25 As the resins other than epoxy resin and imide
resin which can be used in the present invention, the

following can be referred tb.

Thus, as thermosetting resins, resins having.



- 26 - am nophenoxy)-3-t-butyl -6-nmet hyl phenyl ] et hane- bi snmal ei m de,

N, N -1, 1- bi s[ 4- (4- am nophenoxy) - 3-t - but yl -

6- met hyl phenyl ] met hane-bi smal eimide, NN -1,1,1, 3, 3, 3-

hexaf | uoro-2, 2- bi s[ 4- (4-ami nphenoxy) - 3-t-bu341~6- 5 o _
net hyl phenyl ] propane- bi snal ei m de and the |ike; aromatic mal ei m des having
t hree—or nore nBPRERHIFAtgAoAFESUPH SUER ﬁﬁlé@GWdlgué?ldsgmpm®L4-(4-

maf ei m dophenoxy) - phenyl ] met hane, 1,1, 2, 2-tetraki s(4- .
maleim’dophenyl%%Fﬁﬁf‘?ﬁg’!L c1asid grPPRKi ¥ipylpgnzyl group and the llk?ﬂ_
mal ei nt dophenyl byl) benzene, aniline novol ac resi.n prepared from aniline
and fornaldehydgggé¥§I 9VéﬂglFﬁgcyggFﬁopggﬁgpedr??&HFaHSEPHQeﬁnﬁT?D%Fﬂéne
derivative such e - n ichlLoride.  and the lLike; _.naphthal ene
ring-ccntainingagégka %écéébﬁigﬁgheggi%ég §ﬁgﬁna?rﬁpﬁr?§igﬁPﬁonththagene-
bi smal-ei m deg . -Bj - alyhaph - h ene- bi smal ei mi de,
NN 2 b s, 3 easfsioRatete) Ay AR RRA AR ER bifigSotntetgng

bis(3,4r-an1nopasﬂpéuhagpahaahﬁae1hké?3kekﬂhgeobgawhea B9 reacting a
1, 6- bi s(4, 4' - am nophenoxy) napht hal ene- bi smal ei m de,

N, N -1, 6-bi s(3, 8i1ssbfioppanedy)oepbhiniagesklsaBhei Wi€h, an unsaturated
N, N -1, 6-bi s(3, 4" -am nophenoxy) napht hal ene and the |ike;
: bond-containing compound in the presence of a platinum
catalyst; and the like can be referred to.

10 As thermoplastic resins, heat-resistant
thermoplastic resins such as totally aromatic
polyesters, polyamide-imides, polyimides, polyether-
imides, polyester-sulfones, polyether-ether ketones, and
the like can be referred to.

15 Apart from the above, a demolding agent such
as natural waxes, synthetic waxes, higher aliphatic
acids and metallic salts thereof, paraffins and the
like; a colorant such as carbon black and the like; a
surface-treating agent such as silane coupler and the

20 like; may be added to the resin composition of the
present invention, if desired. Eﬁrther, a flame
retardant such as antimony trioxide, a phosphorus
compound, a bromiﬁated epoxy resin or the like may alsq
be added. From the viewpoint of flamé-retarding effect,

25 Dbrominated epoxy resin is particularly effective.

Further, an elastomer may be added or

previously reacted for the purpose of lowering stress.

Concrete examples of the elastomer include additive type



alicyclic skeleton-containing bisnaleindes such as;Nz N
- bi s[ 4- (4- am nophenoxy) phenyl ] nrent hane- 25 bi snal ei m de,

N, N' - bi s[ 2- (4- am nophenoxy) phenyl ] - ment hane- bi snal ei ni de, _

N, N - bi s[ 4- (3- am nophenoxy) - phenyl ] ment hargs b+ snal ei mi de, N, N -bi s[2-(3-
aninophenoxy)phenél]nenthane-bisnaleinide,_N,N'-b|§[4- - 2? -

(4- am nophenoxy3ngd- Feaatiphetyrenebashonebisssuchi asdpplybutadiene,

, N' - bi s[ 4- (4-api h - 3, 5-di et hyl phenyl ] ment hane- bi snal ei nmi de,
NN bi o] 4. (4 SHRTEBHERBXSFTELB0EFFLES. REDAJTBRERY B FEACRanEaPbORS of i de.
ke (4-amono. 5 .
giEetE;F%ﬁeggxsggggﬁg?ﬁy?ﬁﬁeﬁ9ﬁ]Fﬁﬁtﬁéhﬁsb!snaleinide, |
phenyl Jment hane. bi sral 61 riHE, ZRERA. GPEPASEhIG Hbtained in the above-

- e al- hape: Dbi | ei mi NN
I e i S St S
bis[4-(4- am noRbeRGryyeReRyhy It €VELeROQLARE. RLRIRLCLIT HRealit Ny neans
bi s[ 2- (4- ami nophenoxy) pheny % cycl opent ane-"bi smal €i m de,

N, N -[2-(4- am nopeRnexYroNENYebd-kAledder or the like.

am nophenoxy) phenyl ] - di cycl opent ane- bi smal ei mde, N, N -
In sealing an electronic part such as semi-

conductor by the use of the resin composition of the

10 present invention, the composition is cured and molded
according to hitherto known mblding process such as
transfer molding, compression molding, injection molding
or the like.

As one index indicating the fluidity of

15 molding resin composition, "spiral flow" can be referred
to. A spiral flow of 20 inches or more means that the
tip of cured product of a molding resin composition has
reached a point 20 inches or farther distant from the
starting point when measured according to the standard

20 of EMMI-1-66 at 175°C under a pressure of 70 kg/cm?,
proﬁided that EMMI is abbreviation from Epoxy Molding
Materials Institute, which is a standard of American
Plastic Industry Association. If spiral flow is smaller
than 20 inches, there occurs a problem of incomplete

25 loading of compound into die so far as the general
transfer molding process is adopted, which brings about
a difficulty that a molded article can be obtained only

by using an excessive amount of compound for every shot



15 bi s[ 4- (3-am nophenoxy) - phenyl ] di cycl opent ane- bi smal ei m de,

N, N' - bi s[ 2- (3- am nophenoxy) phenyl ] - di cycl opent ane- bi snal ei m de,

N, N -[ 2- ( 3- am nophenoxy) - phenyl]-[ 4-(3-am nophenoxy) phenyl ] di cycl opent ane-
bi. smal ei m de, N, N -bi s[4-(4-am nophenoxy)- 36 20

met hyl phenyl | - di cycl opent ane- bi smal ei m de, N, N -bi s[ 4-

( 4- ami-nophenoxygngd, @an¢ﬁ@n9y¢pheh9$]m@l@?ngoptn@ahéghbpsﬁaSHrﬁide

N,*N - bi s[ 4- (4- am nophenoxy) - 3- buty -

net hyd phenyl | di B§EFa®ENt & esm’a‘%l élﬁvdés smallpj She pumber of articles

o o LR e GRS b STELPER 838 oRS: fodiRuded,
oot o S pest aﬁ%ﬁ;&é‘%‘:‘:«%@%‘ﬁﬁghgmcuny
dlcyclopent@?e g}sgﬁyfﬁﬂ%n FTQ%BEIQ §L3n§§ e' e. ot%er hand, if

am nophenoxy | Cycl opent ane- blsna €i m
N, N -[2=(4-am gfi)x fethybobenyld - nhdp ti
(4-aninophenox3€§ % pheny?f %?cyc*op%ntaﬁg oEIar g}ﬁfdger n the
like; and 5 increaseé'éh&onfnta&@19i5ﬁ3|§p€hﬂ§§ §é§bna§n6kéhiéﬁfé]
bls(2-an1noethyl)polyd|nethyf5|loxane bi smal e m de,
and modifying agents necessary for improving
performances, which cannot be used under usual
10 conditions because they increase the viscosity, become
usable, and the scope of adoptable formulation becomes
broader. As above, in a molding resin composition,

ensuring a sufficient spiral flow gives a great merit to

practical use.

15 EXAMPLES
Next, examples of the present invention are
shown below in no limitative way. In the examples, the
methods for evaluation of molded products were as
mentioned below.

20 o Spiral flow: Spiral flow was measured
according to the standard of EMMI-1-66 at 175°C under a
pressure of 70 kg/cﬁﬁ; the result is presented in term 6f
inches.

. Glass transition temperature (Tg) and thermal

25 expansion coefficient: Measured with Thermo-mechanical
Analyzer (SHIMADZU DT-30). |

. Bending strength: Measured according to JIS



N, N -[err]-bis(3-am nopropyl) pol ydi net hyl sil oxane- bi smal ei m de,

N, N -[err]-bis(2-am nopropyl) pol ydi phenyl - sil oxane-bi srmal ei m de,

N, N' - bi s(4-am nophenyl)- 10 pol ydi net hyl si |l oxane-bi snaleimde, NN -[err]
- bi s(am nophenoxyphenyl propyl ) pol ydi net kyB3i Foxane- bi snal ei mi de, N, N -
[err]- bls(an1ngpheqﬁbpropylg pol ydi met hyl - si | oxane- bi smal ei m de,

N, N -1, 3-bi s(3 ns_‘Ltmrs Hlk-purppse Nakeriak FespingMachine, 15

N,*N -1, 3- bi s(3-am_nopropyl 1, 3,3-tetraphenyl di - sil oxane-bi snal ei m de,
and the |ike. Aﬁﬁﬂaﬂﬁﬁgg Em%l9|n1de conpounds, N, N -4, 4

di am nodi phenyl net hane- bi nalelq;de nd the t her t blsnale|n1des such
as N, N -2, 7- bi s{ 4- ani nop| )2 atrfé:Hh bife- ‘Eﬁ Ib nrgeperature-

Ei lermllellmble[ 4!%9% W(}m’fm ab:ranaénop enoxy)ﬁ%tefng‘l %Peé)y ué a%eleaslrrla 1% Fri de,

N, N -4,4"-
N, N - b| s[ 4- ?Z[ }m%r%p enoxy yén&eg%ﬁgéﬁgyl% nment ne | srra?rg'fe ]Eﬂa Welog}ffheaﬁ'l ke

are preferredtyyxérgggﬁRﬁhelr excel l ence in general bal ance between
properties of cured product, inexpensiveness, etc. To the imde resin used

in the present . Crack resistance test: Eight packages each

mounting a simulative element were allowed to absorb
water at 85°C, at 85% RH, for 72 hours, after which the

10 packages were immediately dipped in a solder bath kept
at 240°C for 30 seconds. The occurrence of package
crack was examined.
U Moldability: Regarding moldability,
appearance of molded article, including flashes and

15 surface irregularities, was evaluated and expressed in
three stages (O, a and x). O means that there is no
practical problem, a2 means that the article is inferior
to O although it is usable, and x means that the article

is practically unusable.

20 Referential Examples 1-20
Using globular silicas and fragmental fused
silicas of which mean particle diameters and properties
were as shown in Table 1; compounding was carried out at
the ratios (% by volume) shown in Tables 2 and 3, and
25 the compounded mixtures thus obtained were thoroughly
homogenized to obtain the fillers of Referential

Examples 1-20. The particle size distribution was



- 29 - invention, the above-nentioned epoxy resin of which nelt viscosity
is lower than 1 poise and the epoxy resin of which nelt viscosity is not
| ower - than 1 poise and not higher than 20 poi ses may both be added for the
purpose 5 of controlling viscosity and 4+ md# oving properties, if desired.
The g¢onpounding ratio of the epoxy curing agent to the epoxy resinis
preferably froneasureduwikhehases $Scattgging Barsigde Siséferably one 10
e¢qui val ent per_equival ent of epoxy resin. If the conpounding ratio. is
extrenely di st BhEtribptdpn gﬁEPFaK@ﬁ??eﬁnﬁéﬁﬁFeMséipstQﬁB&fagﬁPFﬁ& by
charaeteristicg, .etc. etﬁrior o] brigg&ab yt _an un%%sirabLe result. The
t

te t
epoxy resin isMadyein 6 he AH e?ﬁ?d@af§ RoddARSERTaR CafoREIBE from 2 to
900 parts by weight and.prefer y. from5 to_20 r i 100
parts by meigh?chmPﬁggﬁgpePﬁigggc ﬁso&%§9n|9%t%83§n§§ﬁ?¥8 t%3536%§§ resin
“is smaller ¢ ha o] ti oned range, the nal ei m de conpound and the
filler 20 !%regﬁégﬁeggiﬁéb%%ggded uni formy, which decreases the adhesion
of the-*compound to frame and sem -conductor elenents. |f the anount of the

epoxy resin is |larger



t han the above-nentioned range, Tg of cured product decreases, and no
sufficient heat resistance can be 25 achi eved. Next, the nmethod for
heat-curing the imde resin conposition of the present invention will be
menti oned. The im de resin conposition of 3%e present - 30 - invention
can be cured by the use of a curing acceler- ator easily in a short period
of time. Particularly when the imde resin conposition of the invention S

used as a seal ifng WHTGFIaI The[use pf aflcurijng ofacc ‘T
I ndi spensabl y recessary -Iirdtqg ve Iyg;s (curing
accel erators) ijnclyde qr gros NEN s | sy o
tri phenyl phospHi ne® trif- % phenyl A - ypq;nyl-
phosphi ne, tritutyﬁpho\ i ne,S>yUhi @ I ol 2
cyanoet hyl - phodphifie afdBuhk 3 Ghel & i sad 4ds
t et raphenyl phojphoni umit 8Btz pgh&r yﬂ% ?g i ar@ Shijnes such
as tributylam ne—trietthylamnel 1 8L.dl TYor-Wwa
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15 such as benzyl trinmet hyl anmoni um chl oride, benzyltri- methyl amoni um

hydr oxi de,

triethyl amoni umtetraphenyl -
boron trifluoride conpl exes;

transition netal

borate and the |ike;
acet yl acet onat es;

i m dazol es;
and radi cal

initiators such as benzoyl peroxide, difTAQuryI 20 peroxide, dicunyl

per oxi de, | auroy
cycl chexanone pe
the like. Anpng

organi ¢ phosphin
speaking, tetrap
t et raphenyl bor at
- 31 - The curin
. by wei-ght and pr
by weight of im

t han the above-n

short period of

Table 2

peroxide. acetyl peroxide, vyl ethyl ketone peroxide,
roxilde, |tebutyl r oper oji ge bi i sobutyronitrile and
hedec renp F2lo ratprs,f Pa ulanly preferred are
P cqnpo qgs 25 as i m dazgl es Eplts t hereof (concretely
nenyll phesphpni y t r apherjyY’- 4- met hyl i m dazol e
a-aqd theel | ke) d t}ietlhyl Nt etraphenyl borat e.
3| acc%I reat or|i e n gna 'of fromO0.1 to 10 parts
bf erja 3r3n10. art| to |5~ by [wei ght per 100 parts
de rlesip. 1§ th unt _ofl €u acdelerator is 5 smaller
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reduced the productivity of nolded article per unit time. If the anount of
curing accelerator is larger than the above-nentioned range, the curability
at high 10 tenperature excessively increases, which causes troubl es such as
difficukty in operation and decrease in stddage stability of conpound. If
desired, a known pol ynerization inhibitor may be used in conbination with

t he above-nentioned 15 ingredients for the purpose of controlling the
cufing velocity. Exanples of said polynerization inhibitor include phenol

conpounds such as[Z, 6F dr T - DUt YTF 4- [NEL hyl ghengt
2,2' -met hyl enebi s 4-etgll-6-mut|ylpﬁe1oi),$ v
4, 4" - net hyl enebi s{2, 6 & {t - blit yl jphenol )| 20 =
4,4' -t hiobis(3-me{hyl}6-t-bufy] hengl ), 2% roqmlnone nononet hyl et her and
the |ike; polyhydfic jplenoh ¢ oundsosh as hydrpquijnone, catechol, p-t-
butyl cat echol , 2, §-dilL T But v| hvidr ogunbif | nefhyl hydio- qui none,
t - but yl hydr oqui nope, |pyrdgal quand tpel Ll Ke; 25 pherjot hi azi ne conpounds
such as’phenothia:ine,gpenxoa@g oUhiqgi1g; aadef am dopHenot hi azi ne and t he
i ke; and N-nitrogamine gonppunds such Bs” N niirosp- di phenyl am ne,
N- ni t r osodi net hyl arﬂqe and thegelfike] o | o
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- 32 - |If desired, an al kenyl group-containing conpound may be added to the
I mde resin conposition of the present invention for the purpose of
obtaining a sealing material having good noldability w thout 5 Iomerlng Tg
of the conposition or for providing reactd & sites for silicone '

nmodi f i cati on. Cbncrete exanpl es of said al kenyl group-containing conpound

i ncl ude pol ypheitf nBo@ a@WmPﬁFatlvet§§@man%I%c10e3|nﬁ Fbtal?ﬁd by
reacting a phenol conpound such as phenol, 10 o-creso cat echo ,or e

li ke orga ngphthol conpoldfll ¥R cPPRXY oS by nhph! Hydrexy-3,37,5,5' -

[ [ d h
For el denyde ortr s i pegfr L\ aludlarl CFRUET: FRRBeroEharst B8mpounds
obt ai ned bﬁe?hﬁ?{"f{%‘%y @ﬁ?ﬁ e fy (o LEES,) 288 “&S Felhyde
; I I | ky. enol resins.
;ggpgtl;rs;;?ﬂyﬁﬁlaﬁﬁol reS| ns géyg%]@ds%?r%%%ﬁ%§8x§%$e%eé%%%$or| de or

EEE ::tg (2)? g%ﬁ%ﬁﬂ%ﬁ%mﬁug& hydr oxynap%ﬁ%&fesﬁg catechol or
di hydr oxynapht hdranfactiutde by Kerakawa Kagaku Co.) was used. As a
curing accelerator, triphenylphosphine was used. As a
demolding agent, carnauba wax was used. As a coupler
10 (coupling agent), SH-6040 (trade name, manufactured by
Toray Dow Corning Silicone Co.) was used. Each of the
fillers of Referential Examples 1-20 was compounded with
the above-mentioned ingredients according to the
formulations (g) shown in Tables 4 and 5, heated and
15 kneaded on rolls, and molded by means of a press. Then,
the molded product was post-cured in an oven at 180°C
for 5 hours to obtain a cured product. On the cured
product thus obtained, glass transition temperature,

water absorption, bending strength and moldability were

20 measured. The results are shown in Tables 4 and 5.
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15 an ani no gr oup.

For exanpl e,
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silicon hydride-containing siloxane with an unsaturated bond-cont ai ni ng
conpound in the presence of a platinumcatalyst; and the |ike can be
referred to. 10 As thernoplas;%g resins, heat-resistant

t hermopl astic resins such as totally aronatic pol yesters, polyan de-imides,
p0|y..i-Tﬁ"'des1 po at har [Mlaal 'lgs_,_pg| ELFSt er-sulfones ones,
and the like c n.g rgferrgd tq. 15 Apart

de_m)l di ng agen %u.h gs ,naj ur all waxps, -s_yrllthét,lc waxe h 8 iC
aci ds and net al Igg- sal{ts t hereaf, pprafflins pnd tthe |
as carbon black aHg the |ike; g surface-treatinglagen
| 1JKE, [ty Q€ adped fyo thE regrmn
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i flectile, Burther. 4an el ded
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present inventf
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of the elastoneggl
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Table 5
Formulation

1399.5

1399.5

1399.5

1399.5

Filler (Ref.
Ex. 11)
Filler (Ref.
Ex. 12)
Filler (Ref.
13)
Filler (Ref.
Ex. 14)
Filler (Ref.
Ex. 15)
Filler (Ref.
Ex. 16)
Filler (Ref.
Ex. 17)
Filler (Ref.
Ex. 18)
Filler (Ref.
Ex. 19)
Filler (Ref.
Ex. 20)
Epoxy resin

Ex.




- 35 - and reaction type elastonmers such as pol ybut adi ene,

but adi ene-acrylonitrile copol yner,

silicone rubber, silicone oil and the

| i ke. The resin conposition obtained in the above- 5 nentioned manner can
be made into a conpound by nelting and hondk$erri zing it with usual mixing or

kneading -nea|
el ectronic p
of*the 10 p
to hitherto
nmol di ng, inj
fluidity of

to. A spiral
of a nol ding
di stant from
of EMM -'1-66

for &
posi
SHER as
I Ke. As one index indicating the

[ @ ITE
eg;he

SSur ¢

el ”
LT Ul

Reay

i s abbrevi at
of Anmerican

ht er |
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Properties

1.5
1.78

55.5

17.0

1.5
1.78

55.5
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X
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Demolding

Moldability
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Spiral flow
(inches)

der or the like. In sealing an
y the use of the resin conposition
tion is cured and nol ded accordi ng

transfer nol ding, conpression

, "spiral flow' can be referred
ans that the tip of cured product
d a point 20 inches or farther
ured according to the standard 20
of 70 kg/cnR, provided that EWMM
als Institute, which is a standard



Pl astic Industry Association. If spiral flowis smaller than 20 inches,
there occurs a problemof inconplete 25 | oading of conpound into die so
far as the general transfer nolding process is adopted, which brings about
a difficulty that a nolded article can be-obtatned only by using an
excessi ve anount of conpound for every shot - 36 - and carrying out the
mol ding at a high pressur &h eFQPPﬁBrreﬁ#nsQPNHPSitémnSsoinﬁhB preeentinber of
articles in one,die which can be nol ded in one _shot decreases, which |eads

to a decrease |ﬁn$?BHbEP|9¥ }bbEraBn?FC?@ﬁEHE §luiditydandr can be

di sad t t h h f fl t, _th nb f
aLf?cYZg ng sﬁg?é$§§?gé§és Zﬁaghlaeig gFg O?Lé&Fg;g?esﬁﬁcgﬁggﬁﬂﬁ£m?s and
L A BB L

under usual 10 con I ONS because t ¥€ becone

usabl e, and g heaB6opg: 2bn28AR! itbenk O SUAHL PO PESREREPLARISE. whSRDOVE:
in a nolding resin conposition, ensuring a su Ficre sprral | 5 8 ves a
great nmerit to pr@péhs@s ¥8Bult from the resin itself present in the

cured product.

Referential Examples 21-27
The globular silicas and fragmental fused
10 silicas of which mean particle diameters were as shown
in Table 1 were compounded at the compounding ratios (%
by volume) shown in Table 6 and thoroughly homogenized

to obtain the fillers of Referential Examples 21-27.



15 EXAMPLES Next, exanples of the present invention are shown below in no
limtative way. In the exanples, the nethods for evaluation of nol ded
products were as nentioned bel ow. 20 Spiral flow. Spiral flow
was measured according to the standard of B®M™-1-66 at 175[err] under a
pressure of 70 kg/cnR; the result is presented in termof inches. G ass
transi-tion tenperature (Tg) and thermal 25 expansion coefficient:
Measured with 7 ECham ga—prmayzer—tS BA5 DT- 30) . *

Bendi ng strengtlh:. Fdifg to Jl - B7 - K-6911 with Instron
Al | - pur pose Matefi a] highe %Sil ZU |l $- 10T). Water absorption

I n-a constant feMp aft [N ditly bdth {(TABAI PR-2), -a package
sealing a 5 siml ati hvas lexam ned fdr change in weight at

85[ err]-/ 85% RH| Cr a¢l tedt: |Ei ght gackfges each

2
10%
62%

Ref.

25 | Ex.

Ref.
8%
11%
81%

24 | Ex.

Ref.
Ex.
80%
20%

23

Ref.
10.8%
18%
61.2%
10%

Ex.

Table 6
Ref.
Ex. 22
10.8%

18%
61.2%

10%

2%
20%
68%

Ref.
1

Formulation
Fragmental fused silica-1
Fragmental fused silica-2

Globular silica-1
Globular silica-2
Globular silica-3
Globular silica-4
Globular silica-6
Globular silica-7




nmounting a sinulative el ement were allowed to absorb water at 85[err], at
85% RH, for 72 hours, after which the 10 packages were i medi ately di pped
in a solder bath kept at 240[err] for 30 seconds. The occurrence of package
crack was exam ned. * Mol dabi | i ty+ 4Regardi ng nol dability,
appearance of nolded_article, including flashes and 15 surface
irregul arities, EXa8Pdes| ddrd§ and EeppazasdvenExampdest 4ded5(0, A and x). O
means that there is no practical problem [err] nmeans that the article is
inferior to O although itAPsCROXE| ESSARE xOnEERSOLhAPVERacagilyeidyls
practical ly unusaple. 20 Referential .Exanples 1-20_Using gl gbul ar silicas
and fragnent al ?gggﬁ é%FF9§Sn8PemﬁPEHeHEg§ EgFNF&Bé'dmﬁ t ¥R 8CQRALY 2.6
properties were_as. bR T gée C oundi ng_was ¢ rrlegﬁgut at the
rati os { % by vo?%%%%gnganefnﬁ ﬁPigzﬂggﬁdcgioggHeZ§°n$ﬁ8tc oBRfad
m xtures thus opial,ped: 0 h Lze apn the fillers of
Referentialqﬁxanpﬁgg g-ggéaT%g %gﬁg?éﬁg ggggggkgtngﬁfggk Rgé’.itg’SSlp
) Tables 7 and 8, referred to as "Epoxy 1") and a
polyphenol glycidyl ether obtained by condensation of a
phenol compound and hydroxybenzaldehyde (trade name
Sumiepoxy TMH-574, melt viscosity 3.3 poises/150°C,
10 hydrolyzable chlorine content 400 ppm, manufactured by
Sumitomo Chemical Industry Co., Ltd.; in Tables 7 and 8,
referred to as "Epoxy 2") were used. As a curing agent,
phenol novolac (trade name Tamanol 759, manufactured by
Arakawa Kagaku Co.) was used. As a curing accelerator,
15 triphenylphosphine was used. As a demolding agent,
carnauba wax was used. As a coupler, SH-6040 (trade
name, manufactured by Toray Dow Corning Silicone Co.)
was used. Each of the fillers of Referential Examples
21-27 was compounded with the above-mentioned
20 ingredients according to the compounding ratios (g)
shown in Tables 7 and 8, heated and kneaded on rolls,
and molded by means of press. Further, the molded
product was post-cured in an oven at 180°C for 5 hours
to obtain a cured product. The cured product thus
25 obtained was examined on glass transition temperature,

water absorption, bending strength and moldability. The

results are shown in Tables 7 and 8.



measured with Laser Scattering Particle Size Distribution Meter (Master

Si zer

M5- 20,

=R
mi o 8/0 8/0 8/0 8/0 8/0 1897 @oUR]STSOI ORI
rm : 812°0 GGT1°0 96T 0 €61°0 8S1°0 (2) (uzL) uoradxosqe xeqem
L C . )
msm_ beeT - 6°GT ¢ St 6°¢€t €°T1 (uur/63) yabusxays burpuod

Ke} .
A g-0TX60°T g-0TXG8°0 ¢-0TXEB 0 ¢-0TXT T ¢-0TXT6°0 (;-00) ‘33900 uoTsuedxs 3IeeH
T O
0B 181 €91 091 €91 €91 (0.) bx
ol 1€ G € G'ze T°GE 2°€T (seyout) Mo13F TeRITdS
< m 2 0 o 0 o v K3 TTTAepTON
25 seTaxodoad
Q. )
m.mw LT LT LT L1 L1 juebe HutpTowsq
2 o £°C (A4 £°C (A4 €2 ToTdno)
T o . )
,m_w S°1 S°'1 S°T S°T : S°1 I03RIDTOOOVY
— I
ga. €67 1°%S L 4° T°%S T°%S juebe burtand

© O - r———

- - - - —Zxod

- n4 001 NJMO q
wm ! - 00T 00T 00T 00T T-Axodd
g 6°62TT (€z *xd *3ou) IOTTT4
m,mm 6°%60T - 6°621T T°€L8 - _ (zz *xa3 +3ou) ISTTTA
S = - - - 6 6211 (Tz "xd_‘7od) ToT1T1d
DL —
W H GO._..u..MHﬁE.HOh
— 00
@ m[ $9°L8 $9°L8 $9°L8 $9°98 $9°L8 ("am Aq g) ISTTITF FO ‘N
2o ST ‘X& ¥T Xd €T X4 ZT ‘x4 TT *xd
m T ™M

=N L oTqes

>

(&)

(&)

©

<

(@)

2

[err].

Tabl e 1.



[err] - 42 - Exanples 1-10 and Conparative Exanples 1-10 As an epoxy
resin, 4,4'-hydroxy-3,3 ,5,5 - tetranethyl bi phenyl glycidyl ether

(manuf actured by Sum tono Chem cal Indust%y Co. Ltd.) having a nelt 5
viscosity of 0.1 poise/150[err] was used. As —a curing agent, phenol novol ac

(trade nane Tananol 759, manuf act ured by Arakawa Kagaku Co.) was used. As a
curi ng accel erdtor, i enpl di ng agent,
car nauba wax w@s Us SH-{6040 {trpde
name; nanuf act yr geH d uded| Epch] of] t he
fillers of Refdr@nt t Pd ‘©
above- ment i oned Prig} ng (d) $hopwn |n
Tabl es 4 and 5, hea} dgd Ry aps pf ja
press.- Then, the—no en-at| ooC fpr B
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[err] [err]

43 -

[err] -46 -
- 52 =

in Tables 4 and 5.

[err]

45 -

[

[err]
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[err]

20 neasured. The results are shown
44 -




[err] [err] [err] [err] - 47 - The epoxy resin conpositions of the

present invention exhibit an excellent fluidity and can be |oaded with a

hi gh percentage of filler. Accordingly, their cured products are |lowered in

the noisture 5 absorption and thermal exp88skon coefficient of which

increases result fromthe resin itself present in the cured product.

" Referential Exanples 21- Zhelmolglioiglepoxy |resin amnpgosigneris|of useal 10

sitlicas of which nean particle dianeters were as shown in Table 1 were

compaunded at {FReSEMpINRENtdamexisiibe @n \exegdelenth dniditameens and

t hor oughl y honogeni zed to obtain the fillers of Referential Exanples 21-27.

‘ when loaded with a high percentage of filler. Further,

they are lowered in the moisture absorption and thermal

5 expansion coefficient of which increases result from the
resin itself present in the cured product, and their

glass transition temperatures (Tg) are 150°C or above.

Referential Examples 28-34
Globular silicas and fragmental fused silicas
10 of which mean particle diameters were as shown in Table
1 were compounded at compounding ratios (g) shown in
Table 9 and thoroughly homogenized to obtain the fillers

of Referential Examples 28-34.



- 48 - [err] [err] [err] - 49 - Exanples 11-15 and Conparative Exanpl es
11-15 As epoxy resins, o-cresol novolac glycidyl ether (trade nane

Sum epoxy ESCN- 195, nelt viscosity 2.6 poises/150[err], hydrolyzable
chlorine content 180 ppm 5 manufactured B¢ Sunitono Chemnical |ndustry
Co., Ltd.; in Tables 7 and 8, referred to as "Epoxy 1") and a pol yphenol

gl yci eyt et her obtai ned by condensati on of a phenol conpound and

hydr oxybenzal dg mgme—Sumepoyy—HvH-S~4—eH viscosity 3.3

poi ses/ 150[err]|, 1@ ol y4abl ¢ chl orijne fpontjent |400f ppm manuf actured by
Supi tono Chem dayd | ndpsi rly#Ca. & in Zapled 7 angd B, referred to as
"Epoxy .2") werqd stsed.ff As ja cyrinfgagent ] ®phenol nowola: (trade nanme Tamanol
759, manuf act urjed r aklawa |Kagaku |Co. } wap uded. |As B curing accel erator,
15 tri phenyl phqsphinef was usid. BRs d defol d[ ng agewt, Car nauba wax was

used. As a coufdlgr ™ trafle | o | o
o

1 | [ T I et
(o] N | unn

! 1 !
- a1

Ref.
30%
20%
50%

Ref.
8%
11%.
81%

Ref.
80%
20%

Table 9

Ref.
10.8%
18%
61.2%
10%

2%
20%
8%

1

Ref.
6

Formulation

Fragmental fused silica-l
Fragmental fused silica-2

Globular silica-1
Globular silica-2
Globular silica-3
Globular silica-4
Globular silica-5
Globular silica-6
Globular silica-7




nanme, manufactured by Toray Dow Corning Silicone Co.) was used. Each of the
fillers of Referential Exanples 21-27 was conpounded with the .
above-nmentioned 20 ingredients according to the conpounding ratios (g)
shown in Tables 7 and 8, heated and kneaded®n-rolls, and nol ded by neans
of press. Further, the nolded product was post-cured in an oven at 180[err]
for 5-hours to EBaEPhes d6re8 prddGemparnsiver Baappdescil6+-R0s 25 obt ai ned

was exam ned on glass transition tenperature, water absorption, bending
strength and nol dability. APh€PPEYUFEEiRFe ShEKASPA maNPdacrgdwgidyl -50 -

Lerr] Terr] étﬁér_(ngaL LE&Q]SL%EELOXY ESCN-195, melt viscosity 2.6
poises/150°C, hydrolyzable chlorine content 180 ppm,

5 manufactured by Sumitomo Chemical Industry Co., Ltd.:; in
Tables 10, 11 and 12, referred to as "Epoxy 1") was
used. As imides, N,N’-4,4’'-diaminodiphenylmethane-
bismaleimide (trade name Bestlex BH-180, melt viscosity
2.4 poises/175°C, manufactured by Sumitomo Chemical

10 Industry Co., Ltd.; in Tables 10, 11 and 12, referred to
as "Imide 1") and N,N’-bis[4-(4-(aminophenoxy)phenyl]-
menthane-bismaleimide (trade name Bestlex MPD, melt
viscosity 7.3 poises/175°C, manufactured by Sumitomo
Chemical Industry Co., Ltd.; in Tables 10, 11 and 12,

15 referred to as "Imide 2") were used. As a curing agent,
phenol novolac (trade name Tamanol 759, manufactured by
Arakawa Kagaku Co.) was used. As a curing accelerator,
triphenylphosphine (in Tables 10, 11 and 12 referred to
as "Catalyst 1") and tetraphenylphdsphonium tetraphenyl-

20 borate (in Tables 10, 11 and 12, referred to as
"Catalyst 2") were used. As a demolding agent, carnauba
wax was used. As a coupler, SH-6040 (trade name,
manufactured by Toray Dow Cornihg Silicone Co.; in
Tables 10, 11 and 12, referred to as "Coupler 1) and

25 KBM-573 (trade name, manufactured by Shin’Etsu Kagaku
Kogyo Co.; in Tables 10, 11 and 12, referred to as
"Coupler 2") were used. Each df the fillers of

Referential Examples 28-34 was compounded with the



- 52 [err] Jerr] - 53 - The nol ding epoxy resin conmpositions of the
present invention exhibit an excellent fluidity even when | oaded with a

hi gh percentage of filler. Further, they are lowered in the noisture
absorption and thermal 5 expansion coeffi<i®ht-of which increases result
fromthe resin itself present in the cured product, and their gl ass
transi-tion t enp@Pavermentignedr dngzefdenltsorcaioorddingRebe tiet icompEumdings
2834 dobular silicas and fragnental fused silicas 10 of which nean
particle di amet ERELQREr 4935 SERWAN inn Takdes 10nand ddnpbeated andcimesded ng
ratios (g) shown in 1ible 9 .and thgr ughlg honpgeni zed to obtain the
fillers of RefePBnEfPilSkxaRf BOldgd3Ry means of press. Further, the

molded product was post-cured in an oven at 200°C for 5
5 hours to obtain a cured product. The cured product thus

obtained was examined on glass transition temperature,

water absorption, bending strength and moldability. The

results are shown in Tables 10, 11 and 12.



- 54 - [err] [err] - 55 - Exanples 16-25 and Conparati ve Exanples 16-20
As epoxy resins, o-cresol novolac glycidyl ether (trade name Sum epoxy
ESCN- 195, nelt viscosity 2.6 poises/150[ er r]r,, hydr ol yzabl e chl ori ne cont ent
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phenol

a denyl di ng

novol ac (trade name Tanmano
was used. As a curing accelerator,
12 referred to as "Catalyst 1 ") and tetraphenyl phosphoni umtetraphenyl -
borate (in Tables 10, 11 and 12,
agent .

nane, -manuf
12; referre
by Shin'Ets
" Couplker 2"
was conpoun
t he conpoun
rolls, .and

actjur

0 d

g

P

d By Toray Dow Corning Silicone Co.

S
)

B4ed. Each of the fillers of Referenti al

th

at i
b\

post - cur ed
The cured pf
t emper ature

ToTore |

759, manufactured by Arakawa Kagaku Co.)
tri phenyl phosphine (in Tables 10, 11 and
20
referred P8 &s "Catal yst 2") were used. As
ar nauba wax was used. As a coupler, SH 6040 (trade

in Tables 10, 11 and
1") and 25 KBM 573 (trade nane, nanufactured
in Tables 10, 11 and 12, referred to as
Exanpl es 28-34

t he - 56 - above-nentioned ingredients according to
0s (g) shown in Tables 10 and .11, heated and kneaded on

means of press. Further, the nol ded product was

Coupl er
Kogyo Co. ;

ovgn at 200[err] for 55 hours to obtain a cured product.
t hus obt ai ned was exam ned on gl ass transition
r®dbsorption, bending strength and noldability. The

o

Ex. 18

0.382

0/8

Ex. 17

0.311

0/8

Ex. 16

0.302

0/8

Water absorption (72h) (%)

Crack resistance test
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results are shown in Tables 10,
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I mde resin conpositions of the present invention exhibit an excell ent
fluidity even when | oaded with a high percegtage of filler. Further, their
cured products are lowered in the nmoi sture “absorption and thernal
expansi on coeff|C|ent of which increase result fromthe resin itself
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10 invention exhibit an excellent fluidity even when | oaded with a high
percentage of filler. Further, their cured products are lowered in the
noi sture absorption and thernmal expansion ef ficient of which increases
result fromthe resin itself present in th uared product. 15 Further, a
sem - conduct or package sealed with the resin conposition of the present

i nventd on exhi hi-ts yh_package crack resistanc As above  the resin
conpositions off & regent ipvgntiflon lard sutii t pbl e flor Jus¢ a§ a|seqlipg
mat erral for serfficofpdug¢tofs.| FUrtiger,| 2Q the fesjn {conpositffon|of |thke
present inventiog s8] exfenki viel y @dipljjcall e|t of ot her| udes|refuiting al hijgh-
per cent age | oadi fyerel | <63 F BT TRRLAIMED 0. | [ =] A
nol di ng resin ¢ony i on font ain@Zge |i n |a=| | 3| e |f L1 & cc@npri’stng| a
gl obul ar powder gﬂ i ch npan| pdr®i f“e difamptef ip rot |smal | gr qhap O} 1
[err]mand not gg thah 4 5([edr]m (3 conppnent)|, 4 gllobfl aj ppwder |of
whi ch nean pargicC i afretpr | s [noff srmal ller ft hpn R [lerq] mlanf] n¢t grept gr
than 15-[err] mf(y openf) fand a[jgT qbuljar
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powder . of which nean particle dianmeter is not. smaller than 20 [err]m and
not greater than 70 [err]m (z conponent), wherein proportions of the x, y
and z conponents based on the total volunme of x, y-.-and z conponents are not
smal [ er than 10% by vol ume and not greater 6han 24% by vol une, not smaller
than 0.1% by vol une and not greater than 36% by vol une and not smaller than
57% hy-vol ume and not gr &hemalding cmige wesire conpgrictions yof 2the A
nol ding resin conposition containing, in aresin, a filler comprising a

gl obul ar powde TSR ANVATHH Phrastibi tianaxselenfotf Liiditer evem 0.1
Wi ch mean par (TG AR GrEYIS thti B ientage 21 i Tand ARGt er
than 15 [err]m .conponent | obul ar. powder .of i ch Jsrean particle -
di aneter is nott(}ger‘?ﬁi {qur%(ir:#{‘()fﬁ"c[%esr 3 a]hogv%%({ s‘]rfhl%‘? RO WF [err]m (z
“component), «an t ( t £l i j,ons of
the x y i 7 SEossRTR o A | BRI oot R CUu, REE AR IR
conponeat s ar e jHly il | lsd AT YdiVOdhe WUHTE AL IO UL Nagle 24% by
vol une, not smaller than 0.1% by vol une aﬁﬁ'not greater than 36% by vol une

cured product, and their glass transition temperatures

(Tg). are 200°C or above.

The resin compositions of the present

10 invention exhibit an excellent fluidity even when loaded
with a high percentage of filler. Further, their cufed
products are lowered in thé moisture absorption and
thermal expansion coefficient of which increases result
from the resin itself present in the cured product.

15 Further, a semi~conductor package sealed with the resin
composition of the present invention exhibits a high
package crack resistance. As above, the resin
compositions of the present invention are suitable for
use as a sealing material for semi-conductors. Further,

20 the reéin composition of the present invention is
extensively applicable to other uses requiring a high-

percentage loading of filler.



\\%
and not smaller than 57% by vol une and not greater than 76%ﬁiﬂﬁvol

respectively, and a proportion of the mconponent is not s mmm mm,

wei ght and not greater than 30% by wei ght based on the tot
y, z and m conponents. 3. A nol dinge3esin conposition accordlng to*
Claim 2, wherein each of the globular powders x, y and z consists of

gl obul ar si | i cHHARA ISHELAINEReASAl - si i ca powder (m conponent) has a mean

particle-dianeter of not _smaller than ] m,and not eat.er than 30
[errm 4. ¥ 3 mol dPngolddng 6&5&&%9#@98&6&8%&‘9@ ngngimif @& or 3,

h I
oal Ler than 028sEBy | P dAdeRoEoPEABAPY; AaRLoorrF) ROVAGE BRaMPAEh han 2
Lerr]m and not wdhgapereihan A3shERElm: oA« AhatHBL RabN 120l Sid M and
not greater. 50 [€rr iespecti vel € proportion X, y and

z conponents ahstngkea%ah:' %hahhanslﬁlé) gnd n!(r)npe;ﬁeﬁ% 8l glbRRgl e0% by

vol unme, not smaller than 4% by vol une great ér t n 30% vol une

and not- smal | epft {an cROHelN pa&uaelénalaﬁ.bta&eatsehotth%mam&bsen\aﬁl lzmam
respectively, based on the total volume of x, y and z conponents. 5.

A nol di ng resi andofipesgireatezCthad 1§ uh Cyaictmbon2ntd and4a v;ilemumrsal d

resin is an epoxy resin of
powder of which mean particle diameter is not smaller
than 20 um and not greater than 70 um'(z component),
wherein proportions of the x, y and z components based
on the total volume of x, y and z components are not
smaller than 10% by volume and not greater than 24% by
volume, not smaller than 0.1% by volume and not greater
than 36% by volume and not smaller than 57% by volume
and not greater than 76% by volume, respectively.
2. A molding resin composition containing, in a
resin, a filler coﬁprising a globular powder of which
mean particle diameter is not smaller than 0.1 pum and
not greater than 1.5 pum (x component); a globular powder
of which mean'particle diameter is not smaller than 2 um
and not greater than 15 um (y component), a globular
powder of which mean particle diameter is not smaller
than 20 pm and not smaller than 70 um (z component), and
a fragmental powder (m component), wherein proportions
of the x, y and z components based on the total volume
of x, y and z components are not smaller than 10% by
volume and not greater than 24% by volume, not smaller

than 0.1% by volume and not greater than 36% by volume



which nelt viscosity at 150[err] is |lower than 1 poise. 6. '
resin conposition according to aim1l1, 2, 3 or 4 containi H"ll{ﬂ:"m gﬂ Hm
of which nmelt viscosity at 150[err] is lower than 1 poise, & phe wC s &
65 - curing agent, a curing accelerator ari# asilica type filler conprising
X, ¥y, z and mconponents as indispensable ingredients, wherein the content
of the silica apgenpt| pmallernshanoddt bwavodsmebandengltt gxeatest thiagher
t han "94% by meight based on the total conposition and the spiral flow of
t he conpositiof®fsP¥ovPhupes ZPSRESFEVELYmeavdr 8dPXCPOEYLRG OF the & andard
of EMM -1-66 at 175[err] .under a ssure of 70 .kg/cn®R, 7. A nol di ng
résin conpositFBﬂPQEEBFdFﬁgnPB Epgﬁﬁﬁf,tg?n31§rbx,wﬁﬁgp§iﬁngaP&tresin is an
epoxy resin of which ht viggosity at.15 %err] i s, not | r_than 1 poise
and not highergf:ﬁgﬁefg'E 8Ps§§ga§§ %ﬁéggﬁrg SSFOSBCFESftPﬁgﬁcgﬁﬁgiﬁtP n has
a glass transifiog t a u err] or abave. 8. A nol di ng
resin conpos!t%bn?écggggﬁng %gmgpg%ﬁggf wherein the proportion of the
filler containgd in the a molding resin composition according to Claim

2, wherein each of the globular powders x, y and z

consists of globular silica and the fragmental silica

powder (m component) has a mean particle diameter of not

smaller than 1 pym and not greater than 30 uﬁ.

4. A molding resin composition according to Claim

1, 2 or 3, wherein the mean particle diameters of x, y

and z components are not smaller than 0.1 pm and not

greater than 1 um, not smaller than 2 um and not greater

than 10 um, and not smaller than 20 pym and not greater.

than 50 um, respectively, and the proportions of x, y

and z components are not smaller than 10% by volume and

not greater than 20% by volume, not smaller than 4% by

volume and not greater than 30% by volume and not

smaller than 60% by volume and not greater than 76% by

volume, respectively, based on the total volume of x, y

and z components.

5. A molding resin composition according to Clai@

1, 2, 3 or 4, wherein said resin is an epoxy resin of

which melt viscosity at 150°C is lower than 1 poise.

6. A molding resin composition according to Claim

1, 2, 3 or 4 containing an epoxy resin of which melt

viscosity at 150°C is lower than 1 poise, a phenolic



| resin i.s not smaller than 60% by wei ght and not greatef 0 I ght
based on the total conposition and the spiral flow of t* ” “ﬂ 20
i nches or above as neasured according to the standard of « ek bl

175[ err] C under a pressure of 70 kg/cn{efrg§5 9. A nol di ng epoxy
resin conposition according to Claim8, wherein the proportion of the
filler is not suuingrageat,33%cbying gocededator gndabesiiliza T¥eby wei ght

based on the total conposition. 10. A ol ding resin conposition
accordi ng to CEALARY camPrdBAngard ¥poxyandsincompenengsorsnovol ac gl yci dyl
et her. - 66,- 11. A ol di ng epoxy_resin conposition according to

Crai m 7, wher efRILEPETERBLG ABEFRALENGFy cWRPKredphEheoFoRtEBLy ffeitbe

compound oDt a1 095,84 §582"92913 93, RERCULR-CLRCHdl, RTRRIISE 204 |

Cam Ly g® 2 b nghBECLAaRTodal 55 Detdnd, SYURAUIH, HAY BB ©' O

- composition and the spiral flow of the composition is 20

inches or above as measured according to the standard of
EMMI-1-66 at 175°C under a pressure of 70 kg/cm?.
7. A molding resin composition according to Claim
1, 2, 3 or 4, wherein said resin is an epoxy resin of
which melt viscosity at 150°C is not lower than 1 poise
and not higher than 20 poises and the cured product of
the composition has a glass transition temperature of
150°C or above.
8. A molding resin composition according to Claim
7, wherein the proportion of the filler contained in the
resin is not smaller than 60% by weight and not greater
than 94% by weight based on the total composition and
the spiral flow of the composition is 20 inches or above
as measured according to the standard of EMMI-1-66 at
175°C under a pressure of 70 kg/cn@.
9. A molding epoxy resin composition according to
Claim 8, wherein the proportion of the filler is not
smaller than 83% by weight and not greater than 21% by
weight based on the total composition.
10.~‘ A molding resin composition according to Claim
7, wherein said epoxy resin is o-cresol novolac glycidyl

ether.



—_—

12, wherein the proportion of the filler contained in the jpastn js-not
smal | er than 60% by wei ght and not greater than 94% by Wel’@ﬂ!@ i lﬂu,"m,
total weight of the conposition and the spiral flow of the wian
20 inches or above as neasured accordi ng téb tshe standard of EMM - 1-66 at
175[err] under a pressure of 70 kg/cn2. 14. A nmol ding resin
conposi tion actbrdi ng t cAONalding, ephsyerasihecpmppsition atcokdingl keor is
net smaller than 81% by wei ght and not greater than 92% by meight based on
the total wei gftadn {hevkerpdni padd. epoxy resinalfogdyrgdydsprhesnpésation
according to Cajml12, erein sgid coggoang havinﬁ a_nal ei m de groug s a
pol ymal ei ni de RAYYRBERQY 6PmperRdgPERinge BYoBpSoPAeBRatiBRXEREL1PB.
A nmolding resin.c osition accqrdin 0.Claima1l2 a% rein said conmpound
havi ng_a mal ei % @ 8£p°?§93u58§nﬁPgih¥8€°ﬁ¥§%ﬂ§a} ﬁﬁé?einide groups in
083 molecule. 4. A ABL4LAY LESLA GOHBSSiELSA 46E8Lding i3 Ehaily
- 1, 2, 3 or 4, wherein said resin is a compound having a
maleimide group.
13. A molding resin composition according to Claim
12, wherein the proportion of the filler contained in
the resin is not smaller than 60% by weight and not
greater than 94% by weight based on the total weight of
the composition and the spiral flow of the composition
is 20 inches or above as measured according to the
standard of EMMI-1-66 at 175°C under a pressure of 70
kg/cm?. |
14. A molding resin composition according to Claim
13, wherein the proportion of the filler is not smaller
than 81% by weight and not greater than 92% by weight
based on the total weight of the composition.
15. A molding resin composition according to Claim
12, wherein said compound having a maleimide group is a
polymaleimide having two or more maleimide groups in one
molecule.
16. A molding resin composition according to Claim
12, wherein said compound having a maleimide group is a
bismaleimide having two maleimide groups in one
molecule.

17. A molding resin composition according to Claim '



12, wherein said conpound having a mal ei mide group is bi { 1ie i :
an ether linkage in the nolecule. 18. A nol di ng rejirmnHm n" @j"’ml
according to Claim12, wherein said resin contains an epoxy reswkn.m *
A nol di ng resin conposition according to-&4ai-m 12, wherein said conpound
having a mal ei m de group is N, N-4,4'-di am nodi phenyl net hane- bi smal ei m de.
20. - A noldinyhezsin saidosrmpenndc bavdnggat madeimide? gramer disn sai d
coenmpoeund having_ a nmal ei mi. de group is N, N -bis[4-(4-am nophengxy) phenyl
ment kane- bi smaPifRpdeimide having an ether linkage in the molecule.
- 18. A molding resin composition according to Claim
12, wherein said resin contains an epoxy resin.
19. A molding resin composition according to Claim
- 12, wherein said compound having a maleimide group is
N,N’-4,4’-diaminodiphenylmethane~bismaleimide.
20. A molding resin composition according to Claim

12, wherein said compound having a maleimide group is

N,N’-bis[4-(4-aminophenoxy)phenyl Imenthane-bismaleimide.
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ABSTRACT OF THE DISCLOSURE

FILLER-CONTAINING RESIN COMPOSITION SUITABLE FOR
INJECTION MOLDING AND TRANSFER MOLDING

A molding resin composition containing, in a
resin, a filler comprising a globular powder of which
mean particle diameter is not smaller than 0.1 pum and
not greater than 1.5 um (x component), a globular powder
of which mean particie diameter is not smaller than 2 um
and not greater than 15 um (y component) and a globular
powder of which mean partiéle diameter is not smaller
than 20 um and not greater than 70 pm (z component),
wherein proportions of the x, y and z components based
on the total volume of x, y and z components are not
smaller than 10% by volume and not greater than 24% by
volume, not smaller than 0.1% by volume and not greater
than 36% by volume and not smaller than 57% by volume
and not greater than 76% by volume, exhibits an
excellent fluidity even when loaded with a high
percentage of filler. Further, their cured products are
lowered in the moisture absorption and thermal expansion
coefficient of which increases result from the resin
itself present in the cured product. Further, a semi-
con&uctor package sealed with the resin composition
exhibits a high package crack resistance. The resin
composition is suitable for use as a sealing material
for semi-conductors, and extensively applicable to other

uses requiring a high-percentage loading of filler.
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Replacement Sheet (31/10/95)

ABSTRACT OF THE DISCLOSURE

FILLER-CONTAINING RESIN COMPOSITION SUITABLE FOR
INJECTION MOLDING AND TRANSFER MOLDING

A molding resin composition containing, in a resin, a filler comprising three
kinds of globular powders each of which mean particle diameter is 0.1 - 1.5um (x
component), 2 - 15;Jm (y component) and 20 - 70um (z component), wherein
proportions of the x, y and z components based on the total volume of x, y and z
components are 10 - 24%, 0.1 - 36% a.nd 657 - 76% by volume, exhibits an
excellent fluidity even when loaded with a high percentage of filler. Further, their
cured products are lowered in the moisture absorption and thermal expansion
coefficient of which increases result from the resin itself present in the cured
product. Further, a semi-conductor package sealed with the resin composition

exhibits a high package crack resistance.



