EP 0 471 522 Bl Descri ption The present invention relates to a resin
conposition. More particularly, the invention relates to a resin
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insulating material, |lamnate sheet 5 material and/or resin sealing
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It is desirable that embodiments of the present invention should provide a resin composition which has
55 excellent heat resistance and crack resistance and which can also be applied to a resin-sealed type of
semiconductor device required to have solder crack resistance during the mounting step.
Embodiments of the present invention preferably also provide a resin composition which can improve
the heat resistance and crack resistance of insulating materials and laminate sheet materials and can be
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and an organi ¢ phosphi ne conpound as a curing catal yst. 45 EP- A- O 354
033 al so describes a sem conductor-sealing resin conposition, the
conposition-conprising a silicorerodrh 5228 epoxy resin, a hardeni ng agent,
an inorganic filler and a polynal ei mide of a specific structure. The
hardener may be, inter alia, a novol ak-type phenol resin, a phenol aralkyl
resin owvldalyramimvlemlcmdaﬁ' nicpads- n. US- A-5 041 507 d scl O@lﬁ' %/

i 9 can

conposi te @riesylb pfan; engiye !EV%@HWF%P'PR"B@""QWB’S RSP

resin, GERABIohR FeRling o7 i 'Ps'ég% 'ﬁ°'st&a'9 ah:% 98y Gy hemhc
seni cond&fit"&? atgl ‘f"P'M "”r'@@P t‘,"B r y ntl v: | y ?'E a"°°us '

malert & ‘5 *%q e com fg dr rcomrnﬁgand
an a IR &P '1{ grlrﬁ é( caa r m thé fhmula (n);
errbodl m?rif o g(amcrf. e@ﬁ’.l%ée esﬁ. e, corrposr tion
whi i€ an can
al SO }3 € rrﬂi boé??gt )éoﬁﬁinﬂg &? & Jlé(rﬁﬁe pétﬁﬁlré‘p?éf %hgﬁfﬁﬁgsﬂﬁ u?:r gd to
have soI resi stance gurl ng the nounting step. Enbodinents of the

pr esent |nvent|on preferably al so provide a resin conposition which can

i nprove the heat (resi gtance and crack resistance of insulating materials
and | am nate she t E rials and can be 3 EP 0 471 522 Bl widely applied
to elgctric and Nerpdits. As a result of an intepsive investigation
t he present inve tﬂgrsﬁhave succeeded in remarkably enhancing the strength
of a sealing resiln wi Qhout’/imcreasing its noisture absorption, by using a
pol ymal ei m de which can be cured at relatively |ow terrperatures in

polyim de resin and further by sinultaneously using J)henol ic 5 aral kyl

r esi neohashpaig H1osvambva!ﬂnmfea"&lﬁwpdtal"@mtm?hU@'etqq@%f’“é@%ﬁ'f Mg @hineg e Feen
conpl et ewpregd (R g pherplicraliyesiprepiggatted Phife RPYA (s a resin conposition
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group having the formula 30 OH 35 or 40 , and nis an integer of fromO
to 100, or containing a mxture of th enolic aral kyl resin and a phenol,
and .
-8
or

4 , and n is an integer of from O to 100, or containing a mixture of the phenolic aralkyl resin and a phenol, and
component (B) containing an inorganic filler; or a resin composition comprising an organic component (A)
containing the above polymaleimide compound (a) and the phenolic aralkyl resin (b), or a mixture of the
phenolic aralkyl resin and a phenol and further containing an epoxy resin (C), with a component (B)
containing an inorganic filler.

50 This resin composition is particularly excellent in solder crack resistance and is suitable for use in
semiconductor sealing.

The ingredient (a) used in the organic component (A) of the composition of the present invention is a
polymaleimide compound represented by the formula (I). The polymaleimide compound of the formula (1)
has two or more maleimide groups in each module.

65 Exemplary polymaleimide compounds which can be used include
N,N'-ethylenebismaleimide,

N,N'-hexamethylenebismaleimide,
N,N'-(1,3-phenylene)bismaleimide,



conponent (B) containing an inorganic filler; or a resin conposition
conprising an organi c conponent (A) containing the above pol ynal ei m de
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conposi t i BA-(Id-phenviendlbisragieinidey cel | ent in sol der crack resistance and is

sui tabl e !ﬁf"“ﬁ?@“@ﬂh@@me’%?&luctor sealing. The ingredient (a) used in the
organic c8 L V' f]g%egﬁrg)osmlon of the present invention is a

pol yrral5e| ul ¥ P%d by the formula (1). The pol ynmal ei m de
compound (4_f"'ﬁ gs two or nore mal ei m de groups in each

nodul e. 5 %el m de conpounds whi ch can be used include
NN - et hyl ¢ E ycl 5, lexanet hyl enebi snal ei mide, NN -(1

, 3- phenyl qeﬁ]_g ai% nzeéla EP 0471 522 B1 N,N -(1

, 4- pheny! eg_gl)s ﬁm,@dpmng@,bepge%4 mal ei m dophenyl ) net hane,
bi s(4- mal eg.%@%nmpm@{, nzek¥, S( 3- chl or o- 4- mal ei m dophenyl ) met hane, 5
bi s(4- mal g pi-@aEBMAOpHeRbKypRHIN mblh&@4 mal ei m docycl ohexyl ) met hane, 1
, 4- bi s( 4- pa4qu-madaidopivyidxypheiphenaee, 1 , 4- bi s(mal ei m donet hyl ) cycl ohexane,
1 , 4- bi s( mebie [4BadaRiidophonbg)phenyl pthdrie, 1, 3- bi s(4- mal ei m dophenoxy) benzene, 1
, 3- bi s (8- nerbie (43¢ chajpinddophendtyiphaghethans) s [ 4- ( 3- mal ei m dophenoxy) phenyl ]
met hane, he-pis [443{Mmbleimidophempxyippérgtletkgnpphenyl ] net hane, 1, 1-bis
[ 4- ( 3- mal &2-his fe(@imalemigophenenyiph¢nydethanee, 15 1, 1-bis
[ 4- (4- mal &# mﬂupw@hmqopmmqny&pmme. 1, 2- bi s
[ 4- ( 3- mal &¢-hiF & idophdneniphenyd plepate, 1, 2- bi s
[ 4<( 4- A%l &2-HiF Y 1’7@!‘? _ enpheanvlprange, 2, 2-bi s
[ 4- (3- mal &2HiF Homalemy

enipranvllbuanene 2 o bi s
4- (4-nal “ng‘o‘p‘ hexgflugropsongne;
[4- (- mal 11 E Ei'd ?ﬁ"?"‘!’”ﬂ?@”"‘“
%j Eg gsa: h'b's 'e'm' X °Wtﬂ y"bUt ini 32323b|hz af | uor opr opane, 2, 2-bis
- - A Y X u , <= DI
[ 4-(4-mal gﬂ%ﬁg_&% E% ﬁl% : ::tj '1, 1, 3, 3, 3- hexafl uoroBropane

bis [4-(3-maleimidophenoxy)phenyl] sulﬂde,
bis [4-(4-maleimidophenoxy)phenyl] sulfide,
30 bis [4-(3-maleimidophenoxy)phenyl] sulfoxide,
bis [4-(4-maleimidophenoxy)phenyl] sulfoxide,
bis [4-(3-maleimidophenoxy)phenyl] sulfone,
bis [4-(4-maleimidophenoxy)phenyl] sulfone,
bis [4-(3-maleimidophenoxy)phenyl] ether,
35 Dbis [4-(4-maleimidophenoxy)phenyl] ether,
polymaleimidophenylmethylene and a polymaleimide compound represented by the formula (V):

~_ He=CH G=GH G=GH
: :U Urc\ ’C=0 0=L ,C'.'O (V)
é—cu2 @—caz‘é'cm “Octs

45

wherein £ is on average from 0 to 10.
These polymaleimide compounds can be used singly or as a mixture.
The ingredient (b) which is used in component (A) of the composition of the invention is a phenolic
so aralkyl resin represented by the formula (i), or a mixture of the phenolic aralkyl resin with a phenol. The
phenolic aralkyl resin of the formula (ll) may be used aione or in combination with a compound having two
or more phenolic hydroxyl groups per molecule.
The phenolic aralkyl resin represented by the formula (Il) is either a phenylphenol aralkyl resin
represented by the formula (ll-A):
55



4,4 - bi s(3-mal ei m dophenoxy) bi phenyl, 25
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ket one, bis-:[4-(4-maleim dophenomybn’meaad B1 ketone, bis

[ 4- (3- mal ei m dophenoxy) phenyl] sul fide, bis [4-(4-naleini dophenoxy) phenyl ]
sul fide, 30 bis [4-(3-nal ei m dophenoxy) phenyl ] SU|fOXIde bi s
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wherein [, ] is on average fr 0 to 10. These pol ynal ei m de conpounds can
be used singly or as a mxture. The ingredient (b) which is used in
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“EP O 471 5

formula (I1) | resin represented by the
formujsa (I1- 5 Wherein n is an integer of fromo
to 100, or a naphthol ar al kyl re5|8 represented by the for a (Il-B): 10
[err] (11-B) OH [err] 20 wher Hs an integer of fromO to 100. A

phenol i c araﬁky+gﬂp51 ¢ s an integer of fromO to 5 is
preferred, since it has a | ow softening point and excellent fluidity. These
phenoi ¢ aral kyl resins can be prepared by reactln% an aral kyl al cohol

deri vat |whgremgpp an integerpf [;9m One 190 A ppgnglic awl?(l resin in which n is an integerof from 0 to 5 is

preferred, since it has a low softening point and excel ent idity.
These phenolic aralkyl resins can be prepared by reacting an aralkyl alcohol derivative represented by
the formula (VI):

25

R.0CH: ~{O)—CH, 08, (V)

30
wherein Ry is a hydrogen atom or an alkyl group having 4 or fewer carbon atoms, with phenylphenol or
naphthol having the formula (VlI):

OH
o W

40 in the presence of an acid catalyst.

Representative aralkyl alcohol derivatives which can be used include, for example:
a,a'~-dihydroxy-p-xylens, :
a,a'-dimethoxy-p-xylene,
a,a'-diethoxy-p-xylene,

45 a,a’-di-n-propoxy-p-xylens,
a,a"-diisopropoxy-p-xylene,
a,a'-n-butoxy-p-xylene,
a,a’-di-sec-butoxy-p-xylene and
a,a’-diisobutoxy-p-xylene.
50 The phenylphenols which can be used are o-phenylphenol, m-phenylphenol and p-phenylphenol.

Naphthols of the formula (V1I) which can be used in the invention are a-naphthol and g-naphthol.

The reaction of the aralkyl alcohol derivative with naphthol or phenylphenol is carried out using naphthol
or phenyliphenol in a range of usually from 1.3 to 20 moles, preferably from 1.5 to 10 moles, per mole of
the aralkyl alcohol derivative, in the presence of an acid catalyst and at a temperature of 110°C or more,

55 preferably from 130 to 180 *C. Useful acid catalysts are inorganic or organic acids, for example, a single
compound or a mixture of compounds selected from mineral acids such as hydrochloric acid, sulphuric acid
and phosphoric acid; Friedel-Crafts type catalysts such as zinc chloride, aluminium chloride, stannic
chloride and ferric chloride; organic sulphonic acids such as methanesulphonic acid and p-toluenesulphonic
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25 [err] (VI') 30 wherein [err] is a
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I norganic or org ch aC|ds Hr exanp K single conmpound or-a mixture of
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aci d and phosph d: R ype catal ysts such(EE) zi nc
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distilfed ogy of thd reaction s ﬁten1 fter fini shi the reaction, .
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ot her suit ot CHis sent invent t he
phenol conpdund whi has tmo or nDre enollc hydr oxyl groups per nol ecul e
and whgch can be used in conbination with the phenolic aral kyl resin 10
represented by the fornula (Il1) is nost preferably a phenolic novol ak resin
which is a reaction product of phenol and/or substituted phenol with an

al dehyde and is represented by the formula (111):

! S . (X)
“ é—CHz ©—cH, CH. CHs |
HO HO 1 HO

45 wherein q is an integer of from 0 to 100, and polyhydric phenols such as trihydroxyphenylmethane,
tetrahydroxyphenylethane and alkanetetrakisphenol. An aralkyl resin in which q is an integer of from 0 to 5
is preferred due to its low softening point and excellent fluidity.

When the phenolic aralkyl resin is used in combination with the above type of phenol compound, their
relative proportions are preferably in the range of from 0 to 100 parts by weight of the latter to 100 parts by

s0 weight of the former.
When the component (A) contains ingredient (c), the epoxy resin which is preferably used as ingredient
(c) is, in view of heat resistance and electrical properties, derived from a phenolic novolak resin which is a
reaction product of phenol and/or substituted phenol with an aldehyde, and is represented by the formula

vy
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as et hylene glycol, neopentyl glycol, glycerol, trinethylol propane,
pentaerythritol, dlethylene cho 1&& poly- propyl ene glycol; am nes such
as ethyl enedCH HGH, &nll|ne nd b'#% Hei ophenyl) neghane; and pol ycar -
boxyl i c acids &uch i sophthalic acid, with
epi chf®or ohydri n or tﬁ@Fe | | orwhydrin,” &nd ot her €KoXy resins

represented by the forrmula (X) or (X Cﬂﬁﬁsz [err] 30 [err] 35
—@-Cﬂz é

poi nt and excel |
conmbi nation wt
propoftions are

30

CHacHCH: CHCHCH: .
s é—cm{@%ﬂ: f@) Cﬂz}x

CllsCHCH, -0 s HCH 0

0 'CHzQ%FHz
~Or-ch éo—cm%cﬂz

4 wherein x is an integer of from 0 to 100. An epoxy resin in which x is an integer of from 0 to 5 is preferred
in view of its low softening point and excellent fluidity. These epoxy resins may be. used singly or as a
mixture.

The above epoxy resins can be modified with an oily or rubbery silicone compound. For example,
Japanese Laid-Open Patent SHO 82-270617(1987) and 62-273222(1987) disclose silicone modified epoxy

50 resins prepared by dispersing fine particles of silicone polymer into a reaction product of an epoxy resin

and a vinyl polymer.

in component (A) of the composition of the invention, the amount of ingredient (a), i.e. the poly-
maleimide compound of formula (l), and of ingredient (b), i.e. the phenolic aralkyl resin of formula (ll) or a
mixture of the resin with phenol(s), is usually in the range of from 10 to 500 parts by weight, preferably from

55 25 to 300 parts by weight, of ingredient (b) for 100 parts by weight of ingredient (a).

When component (A) contains ingredient (c), i.e. the epoxy resin, the amounts of ingredients (a}, (b) and
(c) are usually in the range of from 10 to 500 parts by weight, preferably from 25 to 300 paris by weight of
the sum of ingredients (b) and (c), for 100 parts by weight, of ingredient (a), and in the range of from 0.1 to

(X1)

8



45 wherein x is an integer of fromO to 100. An epoxy resin in which x is
an integer of fromO to 5 is preferred in view of its |ow softening point
and excellent fluidity. These epdPR0AeEb2@Btmy be used singly or as a

m xture. The above epoxy resins can be nodified with an oin or rubbery
silicone co‘g@gund For exa%e Japanese Lai d- Open Pat ent

62- 2706170 % "‘%HE?‘ J’i’?ﬁ‘ 288 'va&rﬂéaf wgr@d'gqf (9 qemewvﬂ?amneﬁd' 6’32 50
resins pre D é’p fef'ﬁ B?slt'f"bf’%rbb%fmglf ?dc e on% q (t'f);
the. coppli .a’a‘? gl 3%?3(2 P'?w '“§’mS’u b i SO

poky- ”a e' R A8l cdn eE'bQ mpdABH B)f in tELQE&iB o§ifi c(f%z m{:en{?on e
phenol i C %EMJ thE r‘n%f QE daf SFimét ZJ r{?detwé"m ahlcWHiérs N j'b%ar Bfaﬁm'p sttJ]me
phenol (S IlcaI ﬁxsé&séﬁﬁ aYunhrﬁ §|| nﬁﬁfﬂgeslli@ (3, EebiunP Sicad! Eafidy cafoh 'trmica

pr ef er ablyy, kAl aniﬁmekymwwsbﬁber.%rbbm%e%eaﬁer ilRdgatiOfibeld)0
parts by cryelalinyt o@fusédnélﬁcﬁcboﬁﬂér ié lrofordl AN vieRNRQREWEt Hphnsion Ndodidiont 1aRd) irRdehhd Nt
(€), 1. econdiitiviyPSpteridabsilicl powddf, orETHIXE 0P Ephbitgl iidh Povider 4rid)irregulanty shaped(dliba ar €
usual |y ipéwdeh& preléi@@ inOfiewl of Rsmokabilipdniigmplaing.s by wei ght, preferably from 25
to 300 par tThe lamowue iofjkdmpodent (BE isLihe diorgamig filldel iscdekigably ijomatod t¢ @90 pdris oy Mdighppar t s
by wei ghmoreqireferaidy tea 200 to (660 paria g weightt o100 partydy weightrad theGurh of the Sgrediedi () 471
522 Bls 1@nd(gar etth@sumsof ingredients (bl(y afid @ 0. 5 to 2. 0 equi val ents, of

i ngr edi ent The pbqye inowgnic gt isprefasdblyi usge indhiomhinatioly yith \cavplindiagent inporde do improve

i nvent i oadhesioneto thegesin and iepenter Meshanicalrstrengthfand hest eesisianca.nihe Reuplingeagonts which can
convent i Bh&sedraiR pilaeRs basath ditapale peead.cllumingte Rased edrricanaaluntratebasecicoyplnp perNts: n

t he whol &ilage baseﬁc?PYH"@ﬂwaQ?f“sl%P’éfa'i’@'nf" l(aﬂ)c“'ﬁ’ra P'H"%lb%FP‘?(P‘EHPl'!‘Qoﬁge'i‘tHBY'Eereém’% (b)
and (& . 9RY r e oI mar opt ai ned ¥ r eact ing these ingredients, can also be

5 used. ViT th? qu:’}’%' ®n be used as conponent (B) in the
corrp03|t > ol rably in the formof a powder or
fiber. §'§§i‘§:y‘ 2 Irf mth%z'}:ff'f’lygrgg i nclude, for exanple, crystalline
SI|IC6;5 ' S™9'Con nitride, silicon carbide, talc,

cal ci um gl f.ﬁn f‘gﬂeﬁ] oy car bonate m ca, clay, titaniumwhite and ot her
i norgani g sing, 11 ber, carbon fiber and other inorganic

fibers. g.é,yc,ggxy&%],,{ethg@m{g{ho,tﬁﬁﬁéj silica powder is preferred in viewof its
heat expaigd-apaxyepsiohblyldtsMimatitplysidhgr Nel conductivity. Spherical silica
powdersy @4nefhadiyiddybrosyitthetiioRjsRanb Gl Si | i ca powder and irregul arly shaped
silica pewdraptoprépylinihokysfe.i N view of its flowability during nolding. The
amount of (aegeeting dgijts may im usbdiginglym ingmmmbination.| | er is desirably from 100 to
900 parts kyeywwe prlaterablinfixed op thefsafaadbiythd inavganie Gillors io adb@tceby ratisrptign avgeaglivh, t O
100 parts Ve vweing bitthepfesit bampositionef the ingentiorgis preferhly sarfied) oul B theaqumaberfce of Deuring t he
sum ofs | aggeledioent s (a), (b) and (c). The above inorganic filler is

pr ef er abl y Usefulguiing agesierstansinglusta, foi exémple: coupl i ng agent in order to inprove
adhesi on2mMmsthylifidazele 2rneifiyi-ethmlimidazelenechani cal strength and heat resi stance.
The coup?‘F‘Wda%@ﬁ'E’%mmﬂ‘tﬂh%&ﬁdaE@e%sed are silane based, titanate based,

al uni nat @efb%{@@a'naﬁapﬂmeﬁ % uri nat e based coupling agents. Silane based

coupl |"‘hg 'pa?'ﬁe F?’E’B"s' in particular a silane based coupling agent
having r i , he =4l eary sil ane based coupling agents include:
vinyltri g ph s onp e trap 1 tp ? ?\8Xy5| | ane,

triethylammonium tetraphenylborate and other tetraphenylborates;
45 and 1,8-diazabicycio (5, 4, 0) undecene and its derivatives. .
These curing accelerators can be used singly or as a mixture and can also be used, if desired, in
combination with organic peroxides or azo compounds.
The amount of curing accelerator used is in the range of from 0.01 to 10 % by weight of the total
amount of ingredients (a) and (b), or of the total amount of ingredients (a), (b) and (c).

50 The resin composition of the invention- can, if desired, be blended with reactive diluents such as dialiyl
phthalate, triallyl isocyanurate, and o,0'-diallylbisphenol A which are commonly used for imide resins;
various silicone oils; release agents such as fatty acids, fatty acid salts and waxes; flame retardants such as
bromine compounds, antimony and phosphorous; and colorants such as carbon black. The blend thus
obtained is kneaded to prepare molding materials. '

56 The present invention will hereinafter be illustrated in detail by way of examples. In the examples, the
properties of the resin compositions were measured using the following methods.

e Glass transition temperature:
According to TMA method




N- ( 2- am noet hyl ) - 3- am nopr opyl net hyl di net hoxysi | ane,

N- (2- am noet hyl ) - 3-am nopropyl t ri net hoxysi | ane, 25 .

3-am nopropyl triethoxysilane, 3-EmOWFh&xBDYItrimet hoxysil ane, _

3-gl yci doxypropyl tri met hoxysil ane, 3-glyci doxypropyl net hyi di met hoxysi | ane,
2- (3, 4-epoxyc clohex I)ethyltrlnethoxy5|lane 30

3-met hacr Yl gg 53'59 lysane, “and 3- nmer capt opr opyl tri met hoxysi | ane.
These coup ll\'pn 8’ t“’z e used singly or in conbi Inatio_n. Tgey areb
preferably % eh 0 thdeT nor ani c_f [ Sl asv nce/oR
adsorpt I on f8'r16§ ec.s?}? I iermo ro YEa‘:lereafter‘]\ wel ?’H:Iaé ngeqﬁuqrslg.abq ?h%s

i nwention, ivp era ycagr ed But e gggﬁsg 5f“§c?r|ng 35

accel erat or hcfovae RGN ok fset 168 b

2- ety 1 Tiiagngoronin B8 ) Wk il %33@‘ Pestﬁ % A
other im d%éﬁ’c&ﬁluct&rrdb\%egﬁrﬂi% é’d%ISB:‘ed cFaEI!s llaws.

N- metshy| nor phol i ne and ot her amnes; tributyl phosphl ne tri1 phenyl phosphi ne,
tritolyl phosphi ne and ot her organi c phosphi nes; tetraphenyl phosphoni um
t et raphenyl borate, tri emmbexnodnizavkieat §mﬂuﬁ&ub“ratievim§k ot her
t etraphenyl bor ates; 45—anrd—3+8—eazabi-eyrelo—{5—4—0)—undecene and its
derivatives. These curimgnbetcef eseatienadactvrb@evidd sesgrd/ or as a mxture
and o&n al so be used, if desired, in conbination with organic peroxides or
azo conpounds. The ampunt of curi ng accel erator used is in the range of
fromO0.01 to 10 % by weight of the total anount of ingredients (a) and (b),
or of t Renthegie BExamglederPhesyipheng) aelkvigesing (a), (b) and (c). 50 The resin
ositiqgn of the invention can, if desired, be blended with reactive
drl uéﬁt s Elc*hIr '°6| P"r I‘*q ﬁdf'tataes"’feflta? metprg Gispeinlk, earelioricy frep and reflux
- di - 9,1 go frdjes); g omhenyietanplcand g ous
si I i con ) o § s‘iﬁ'ﬁ' ""a@,"dfr |sf!f§"9 #4805 i fEf "s%ﬂ“fss Thhd

waxes; F' anor g;b gs]%ﬁf'g: I _
phOSgPOE &Héion i ﬁr:gtiil ani‘? enyp 6l]qara I@rosBl ' é‘lﬁa vsfemjtéen}gm P)hed 'S
knea U Gnd égﬂac.ro ?ge nce quun roR\atg ﬁf% q J/ooq W
Pﬁreel pgiéér%/, o= 1(';5%5@4 ltgyéé]z"@pom ti ons vvere measure ygm wﬁ%"v?ﬁ'ﬁﬁ wi

met hgdsmétdée;qin?rgnsﬁ?dl%ﬁl tegqrrper ature: According to TI\/A rret hod 9 EP 0471

522 Bl Synthesis Example 2 (p-Phenylphenol aralkyl resin)

To the same reaction vessel as used in Synthesis Example 1, 207.3 g (1.5 moles) of a,a'-dihydroxy-p-
xylene, 510 g (3.0 moles) of p-phenylphenol and 0.35 g (0.05 %) of methanesulfonic acid were charged and
reacted with stirring at 150-160 °C for 4 hours. The methanol formed was removed from the reaction

35 system by the trap.

After finishing the reaction, unreacted P-phenylphenol and methanesulfonic acid were removed by
distillation under reduced pressure, to obtain 395 g of p-phenylphenol aralky! resin.

; The resin composition, measured by high performance liquid chromatography, was 22.3 % of n=0,
Nt 183 % of n=1, 15.4 % of n=2, 11.7 % of n=3, and 32.3 % of n24. The resin had a hydroxyl equivalent of
40 299.0 g/eq and a softening point of 105 *C.

Synthesis Example 3 (a-naphthol aralkyl resin)

To the same reaction vessel as used in Synthesis Example 1, 249 g (1.5 moles) of a,a'-dimethoxy-p-
45 xylene, 1080 g (7.5 moles) of a-naphthol and 4.65 g (0.05 %) of methanesulfonic acid were charged and
reacted with stirring at 150-160 °C for 4 hours. The methanol formed was removed from the reaction
system by the trap.
After finishing the reaction, unreacted a-naphthol and methanesulfonic acid were removed by distillation
under reduced pressure, to obtain 470 g of a-naphthol aralkyl resin.
50 The resin composition, measured by high performance liquid chromatography, was 61.5 % of n=0,
18.2 % of n=1, 8.7 % of n=2, and 11.6 % of n23. The resin had a hydroxyl equivalent of 207.2 gleq and a
softening point of 72 °C.

Synthesis Example 4 (8-naphthol aralky! resin)
55 .
To the same reaction vessel as used in Synthesis Example 1, 207.3 g (1.5 moles) of a,a'-dihydroxy-p-
xylene, 2160 g (15 moles) of s-naphthol and 1.18 g (0.05 %) of methanesulfonic acid were charged and
reacted with stirring at 150-160 °C for 4 hours. The methanol formed was removed from the reaction

10



Fl exural strength and Fl exural nodulus: According to JIS K-6911 .
Moi sture absorption: A specinen for the Flexural test was used. The
speci nen was allowed to stand at BB Q4mmR2BIS% RH 5 for 168 hours in
a thernohygrostat and thereafter its weight increase was neasured. . VPS
test: Sem conductor devices to be tested were allowed to stand at 65 C, 95%
RH for 16®staolbysheitigp.a t her enphy rostat and i nedi atel thrown ?Xﬂt & ol ten
ydh lation
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(Bnee D) gng + 809 3 k§7|
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condenser %s 9—1é§nd3: ggar%gf%&g r] di met hoxy- p- xyl ene, 550 g (3.0 nol es)

of o- pheny’famﬁenol 9 of met hanesul fonic acid were charged

and reggtedy Bcpnpg it (0385 BY weigh) ihGFileain TableOf anfl TREIS 2 Svere IMiRed R & IFBANRhol eiTEd
WaS T OV ER AL SBChLBAB0 COVPS rirbs! D After f1nishing the
reaction, URhERAKLRE werelRbéidty tridhedard taistedBlobRin @fblding estinzompdstionser e renoved by

25 distill atrh® RudWHEaw MREHAS dord USRS Teble 1 @s @8I & the E¥Smaerial pespprae mySypihesio
aral kyl rgsnples e resin conposi t| on, neasured by high performance liquid

chronat,s)gr&pwenoma\paﬁdl %of n=0, 16.9 %of n =1, 13.3 %of n =2, 10.8
% of n 3, anwrﬁﬂoluen&éolaﬁPmﬁtema]daMaﬁloeNlpmiKnyah@d a hydroxyl equival ent of
283.8 g/ eq «arEgdog resif t eni ng point of 94 [err]. 30 Synthesis Exanple 2

( p- Phenyl phenol o-@Gresdl ktyblaktem appxyTesint EQCNs 102¢ (Trasla Markh Nipaandkeyaky)s used in

Synt hesi s Esdneygasic filler: 207 3 1.5 nol es) of [er d| hydr o
g3. 0200l es) oh mixtush @ﬁ P3ElR &Y eig fg.;sr(he"qa %Hca 8%’!95' %j:?'%a"écud
were char ged °hMl9f°r‘)eaa€§‘éa“"ﬁnb¥ We'S'!tPr'F’?q‘\'E"’a‘ts o sifiga TERF umite
met hanol f ot Pide RAPINGAIFed from t he reac |on 35 system by t he trap After
finishing the r%zagqsﬁgﬁademl%pég @HD

he o s c r moléleg qﬁgr% ﬁrg o
vverﬁ re;mvedr %9‘ %1&7 }3 %EP(%Z“(O P‘Fﬁ%" pe ;mens?g Tﬁ ToF phy! alfﬁ:%}: °f
P-p enf p %v P.? ?IP Pd oF ests f }\t aSi d the
perf or man élément mstal rtig ’for $dom ondu ordla ces and néﬂbjectlﬂg
15. 4 % of thﬁ lead m ]:)I §t1 0 -8 p ss ?e 28 5'{ Aglcrhd) for B@Gushad a
hydr oxyl equﬁ, e p ac atas@O 67 BinBis B¥RdrétarQing st 2adnasst ] -
Synt hesgj s Ex"q @ts re,, FHAl T4 resin) To the sane reaction
vessel as USQGubithtea rﬁpl a'im%brﬁpa]!anve?é@mﬂe& IheTediéontppsitivhs of the invention can
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(0.05 %9 of nethanesul fonic acid were charged and reacted with stirring at

150- 160 *C for 4 hours. The methanol forned was renoved fromthe reaction
systemspy the trap. After finishing the reaction, unreacted [err]-naphthol
and met hanesul fonic acid were renoved by distillation under reduced
pressure, to obtain 470 g of [err]-naphthol aral kyl resin. 50 The resin
conposi tion, neasured by high performance |iquid chromatography, was 61.5 %
of~-n = 0, -

40

45
50

55
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50 barbon bl ack 0.30.30.3 0.30.30.30.30.3
0.3 0.3 Antinony trioxide 1.0 1.01.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 55 12 EPHMA7052Z7B1522 Bl Table 3 Conpa- 5
Exanpl e rative Property
Exanmple 1 2 3 4 5 6 7 8 1 2 10
G ass transition tenperature ([err] y&ole4 210 205 210 205
205 200 205 200 210 205 Fl exural strength (kg/[err]) 15 room
t enper at (ire 16. 15.0 16.0 155 "I5°5 150 5.5 193.0
16.0_15[5 215[err] E 5.7 6.5 vwe G.0
55 °6.p 5. 5 propfrtd 6. Of Fl exural nodul us (kg/m"r[err] ) |11 11350
1500 15p0 1550 1530 150—1pBO—T16600—1G00—20—Mhi-stuyre—abserptign
(% 0.30] 0.30 0.35 0.35 |0%4p 1048 (0123 1B [434 |015] 16./60° \[ A. |S test
25 (the nunber of cragked 0/ 20( 0/ 20 (200 0740 Ar20(12r40 5/20
5/ 20,, 10f Glagbtragpisidnnens) '
20 20| Bdperature ("¢ )Fl exur al- sbf ervgl h{liP[ esst] kosjoaen|t asglered|urago]| 205 157
147 15 152 152 1471 _15P 47 151 ;15[ rr]
66 56 64 59 59 154 | 59 4 64 5c 35 FI eXur al
rmodul us(ICBEEFH Feeerats %™ 2 14.7| 14]7 15.2! 15|0 14.7| 14.f7 15.7
15. 71640 pmomGenperatare  Ep Of 469| 5991 £9-0T4Bi5e 1&-5(26-5(1951-1555 15.0 16.0 15.5
Exanpl e | 2ascC §.a] i %2| Pé.Opestoy 6.0| 5.5/ 6.0f 5.5) 6.5| 6.0
Exanpl e
Flexural modulus (kg/mm )| 1530| 1550 1500| 1500| 1550} 1530| 1500) 1500} 1600 1600
o 20
Moisture absorption (%)} 0.30) 0.30] 0.35} 0.35] 0.40| 0.40| 0.43| 0.43) 0.55) 0.60
V.P.S test
2 (the number of cracked [ 0/20| 0/20| 0/20| 0/20( 2/20{ 2/20| 5/20| 5/20| 10/ | 15/
specimens) 20 20
30 Flexural strength(MPa)
" room temperaturs 15T| 147 1ST| 152] 152] 147 152 147] 187 ISZ:,
215C 64| 56| 64| sa| sa| sS4 59| 54| 64| 38
35 Flexural modulus(GPa) [15.0{15.2{ 14.7(14.7]15.2(15.0( 147|147} 187} 15.7
- 40 Clalms

1.

45

50

&5

A resin composition comprising an organic component (A) which contains (a) a polymaleimide
compound represented by the formula (l):

)
Hg"‘C\

ch\'

R

‘M

wherein Ry is a m-valent organic group having two or more carbon atoms and m is an integer of two or
more, and component (B) which contains an inorganic filler,

characterised in that

the organic component (A) also contains (b) a phenolic aralkyl resin represented by the formula (li):

14



9 10 11 12 13 14 15 16 3

transition tenperature ([err])210 205 210 205 205 ![”,ﬁ"’””,’,ﬂ
210 205 Flexural strength (kggepw4rirsed ghS room t enper atsur

16.0 15.0 16.0 15.5 15.5 150 15.5 15.0 16.0 15.5 215[er r]

6.5 5.7 6.5 6.0 6.0 5.5 6.0 5.5 6.5 6.0 Flexural nodulus
(kg/mrerr]) 1530 1550 1500 1500 TabB5® 1530 1500 1500 1600 1600 20
Moi st ure absorption (% 0.30 0.30 0.35 0.35 0.40 0.40 0.43 0.43

0.55 0.0V P STEest—25 (theTumber—of—— au\cu Bf29—+26—0/ 20
0/20 220 2/20 5/20 5/p20 10 15/ Speci ENs 20 . | 3Qcmpa-

Fl eXur stren Jegrr]) rpom tenperature ®157 147 157 ‘1“35‘%& 152 147
152 147 - 157 52" 215[ er {4 64, 5 54 5 Q{54
5954 64 59 35 C ex{ir s {noddl ug(f esr])ie | 155. D 161%. 3 [14. |7 14.7

15.2 1570 IZ 7 1A 7 IS5 7 [1I5. T A0 [Crar s A Tesrrcopposittor
conpri gicGlgssatranwigivai ¢ conppnent (A} whijch contaj ns (a) p polynaljei mjde

conpour|deeh@pigsete§d by the 519l mysd ol 09 (85 12090 P Kol bfy]" hosl|s @

m val ent__organi c_group havfng two ¢r ngre darbon atjons pnd in i's |an i|nt eger
of two Jor nore, and conmpongnt (B) whlcr contains anf 1 nofgan{c tijllefq,
char act|dPea} ferenasadkH®* )|t he of ganilc corrpoﬂent (A) plso|contlaing (b) a
phesol i|croew bdmgsdatyresi n r epy dé&enitsd| B.0tj 5. F|oxskeefl 15.¢)l 15.5| 1510 165&’16.5471 522
Bl Tablje 28scConpa- 5 ' 6.s| s.7| 6.s| 6.0{ s6.0f 5.5 6.0/ 5.5| 6.5{ 6.0
Exanpl ¢ : rhiive Prapertly .
Exanpl ¢ 10 3 L4 15 16 { 3 A d ass fransgition
tenperat"g?"é‘“(‘['ﬁ?’r“] " g/ §) 1538 5558 | 13895 1500414550 | 153 1595150936005 36001 50
21@0 2(5Ftrexurar—strength—tkgfmmEr 5 roonTtenperatpre

16.0 1%ofstuckGabBorptionS (4D] 6.30[16.30| 0135 9.351%.4b | dl&o{0o.4350.23 | 0.55/ 0.60

V.P.S test
25 (the munber of cracked 0/20] 0/20| 0/20| 0/20| 2/20} 2/20{ 5/20| 5/20| 10/ | 15/
specimens) : o 20f 20

Flexural strength(MPa)
" room temperature 157| 147] 15T 152 152| 147| 152 47| 157| 182 i
215C 64| 56| 64| 59| 59| S54( 59| 54| 64| S8}

30

35 Flexural modulus(GPa) | 15.0[15.2[14.7[14.7(15.2)15.0 | 14. 7| 147|187} 157

40 Claims

1. A resin composition comprising an organic component (A) wh|ch contains (a) a polymaleimide
compound represented by the formula (I):

. T
gﬁ_:E}N Ry (1)
|
0 ~‘m

50

wherein R, is a m-valent organic group having two or more carbon atoms and m is an integer of two or
more, and component (8) which contains an inorganic filler,
characterised in that

55 the organic component (A) also contains (b) a phenolic aralkyl resin represented by the formula (ll):

14



215[ err] 6.5 5.7 6.5 6.0 6.0 5.5 6.0

6.5 6.0 Flexural modulus (kg/nmrerr] ) 1530 1550 1500 HMI "mmm "mg“'
1500 1500 1600 1600 20 Mbi st ur EPLHETIrg22iBIN (% 0.30

0.40 0.40 0.43 0.43 0.55 0.60 V.P.S test 25 (the nlnber 'of "

cracked 0/20 0/20 0/20 0/20 2/20 2/20 5/20 5/20 10/ 15/

speci nens)

20 20 30 Fllexur al st rengt h( NPa) r.oo nperature 157 147

157 152 152 14f-x-464, +AO)16H,— Xl 49 CH: —X-H 64 56

64 59 59 54 54 64 59035 Flexural nDdufHS(GPa)

150 £5.2 14.7 14.7 15.2 150 14.7 14.7 157 157 40 Claims 1. A
resin conposition conprising an organic conponent (A) which contains (a) a

pol ymal ei m %eﬁﬂ'mé’y@ldalefn?&&ﬁﬁ'ﬁﬂﬁgelﬂeB}fmfl;'e formula (1): 45 [err]

r 50 wherein [err] 1s a mvalent” organic up having two or nore carbon
atons ghd mis an integer of two or nor d conponent (B) which contains
an inorganic filler, characterised in t he organi ¢ conponent (A)

14 EP 0 471 522 Bl [err] 5 wherein a dival ent group having the
formula OH 10 15 or 20 and nis an integer of fromO to 100, or contains a
m xtures of the phenolic aralkyl resin and a phenol. 25 2. A resin
conposition according to claim1, wherein the organic conmponent (A) also
contains (c) an epoxy resin. 3. Theggesin conposition according to claiml
or claim2, wherein the phenolic aralkyl resin (b) is a 30 phenyl phenol
aralkyLoreS|n in which, in Fornula (11), i sQHOH

al so contains (b) a phenolic aral kyl res1n represented by the formula (11):

» and n is an integer of from 0 to 100, or contains a mixture of the phenolic aralkyl resin and a phenol.
25 .
2, A resin composition according to claim 1, wherein the organic component (A) also contains (c) an
epoxy resin.

3. The resin composition according to claim 1 or claim 2, wherein the phenolic aralkyl resin (b) is a
30 phenylphenol aralkyl resin in which, in Formula (Il), X is:

&
as 6

40 4. The resin composition according to claim 1 or claim 2, wherein the phenolic aralkyl resin (b) is a
naphthol aralkyl resin in which, in Formula (ll), X is:

e

45

6. A semiconductor-sealing resin composition comprising a resin composition according to any one of

50 claims 1-4.

6. A semiconductor-sealing resin composition according to claim 5, wherein the phenol which forms a
mixture with the phenolic aralkyl resin in the ingredient (b) is a phenolic novolak resin which is a
reaction product of phenol and/or substituted phenol with an aldehyde and is represented by the

85 formula (lil):

15



35 40 4 The resin conposition according to claim1 or cIa|m2 “wherein tThe™

phenolic aral kyl resin (b) is a naphthol aralkyl resin in Mﬂuuy, mm

(1), X-is: 45 5 A sem conduct oEP 0421 52)Bt esi n conpositi o E"EW"”_
resin conposition according to any one of 50 clainms 1-4. 6.

sem conductor-sealing resin conposition according to claimS5, mhereln t he

phenol which for 1 Xture th the phenolic aralkyl resin in the

i ngredient (b) i henol i c vpl ak respx which is a reaction product of
phenol and/or s } qg bl D -8 dehyde and is represaﬁted by the
55 formul a 1 2~B1 5 [err] erein R2

5
i s-a ﬁydrogen drox&P ar ub or §Fkyl group having from1 to 9 carbon
atons, and r is an integer of 1 or nmore. 10 7. A seniconductor-sealing
resin conpEskdid &Nis AG X¥hg €SI N
(c) is derﬁ'\?é e g,%%h @ydﬁé&g@gfﬂaé opglksth'% ﬁgﬁg%r gg%lgb%c?g&%r%guct of
a phegol and/or substltuted phenol with an aldehyde and is represented by
the for ml & sérhidbhduchr-sealing resin compositioh 8&cbiding ® MR 5k Railn®, WherdiSthd epbiki FRE @) at om
or al kyl gk @iiveld i pHoh6lis nbvoleR rSSinc@idhOI adtbadidn FHEbcilof | aSphaibl laRtid? S@bstifdied 25
one or nDr ghendP@ittes dkddhy drd1e represéitddy Weabrala @) zung, unfassend ei ne

grgﬁgLsgrs Kagpo qL% (A) dﬁﬁ,(a) elne SEL¥ﬁ?|eln]d 30 thV'fa[bindu_ng ger
or -~ enthalt, worin R
eine mwertige O&H st di wei oder nehr Kohl enst of f at one
auf wei st, 40 [ Zahl v n 2 oder nehr ist, upg )Konponente
(B), die einen stof f lit, dadurch gekennzeichnet, daB
di e organi sche CHb) phenol i sches Aral kyl harz der

For meP (11): 4% o) H' XY CH2 -\'> -CH |,
enthalt, worin™X eine zmel&%rtlgepCEUpB% der Formel: 50 55 16

wherein Ra is a hydrogen atom or alkyl group having from 1 to 9 carbon atoms and p is an integer of
25 one or more. '

Patentanspriiche

1. Harzzusammensetzung, umfassend eine organische Komponente (A), die (a) eine Polymaleimid-

T80 Verbindung der Formel (l):
Q :
HE—C N .
Hg T R (1)
55 V
-Mm
S enthdlt, worin Ry eine m-wertige organische Gruppe ist, die zwei oder mehr Kohlenstoffatome aufweist,
40 und m eine ganze Zahl von 2 oder mehr ist, und Komponente (B), die einen anorganischen Fiistoff

enthilt, dadurch gekennzeichnet, daB die organische Komponente (A) auch (b) ein phenolisches
Aralkylharz der Formel (il):
i 3

{ .
H ” i
K -t ~O-cHim —ch: Ok,

enthdlit, worin X eine zweiwertige Gruppe der Formel:
50

55

16



EP 0 471 522 Bl oder 10 ist und n eine ganze Zahl von 0 bis 100 ist, oder —

ein Gem sch aus dem phenolischen Aral kyl harz und ei nem .

2. Harzzusammenset zung nach Anspr EPD 471 822B1n di e organﬂmmnm:"uﬁmltHWA)
auch (c) ein Epoxyharz enthalt. 3. Harzzusamrensetzung nath ‘Angpr#chs1l bder
2, worin das phenolische Aral kyl harz (b) ein Phenyl phe- 20

nol - Aral kylharz ist, in demin Formel (Il) X _, O ist. 30 4.
Har zzusammenset zung nach Anspruch 1 oder 2, wori henol i sche
in

Aral kyl harz (b) ein Naphthol- Aral kyl harz ist, ydemin Formel (11) X 35
ist. 40 5. Harzzusammensetzung zum Ei nsiegeln v | bl ei tern, unfassend
eiae Har zzusammenset zung nach ei nem der Anspr Uch bis 4. 6.

Har zzusammenset zung zum Ebder egel n von Hal bl ei tem nach Anspruch 5, worin
das Phenol, das in Bestandteil (b) ein Gem sch mt deﬂa henol i schen
Y

Aral kyl harz bil det, ein phenolisches Novol akharz i das ein

Reakt i gnsprodukt von Phenol und/oder substitui ETTEHMAENOl nmit ei nem

Al dehyd ist und durch Formel (Ill): OH H P so
CH2 CH2 < R2 R2 r R2 dargestellt wird, worin
R2 ein V\Assast sidit biad Gaitze 2ahn Gonttyls 000)istOsdepEIR GOMiSdh dab B6m PhdnbilsHon ARMkyark urdd DI S
9 55 Kollnem #harbfenthéen i st und r el ne ganze Zahl von 1 odor nehr ist.

7. Harzzusammenset zung zum Ei nsi egel n von Hal bl ei tern nach Anspruch 5 odor
6, wori n JYadaEpisanrhensetzung hach dnspaich ¢ worip Kierveganisnhé Kompdoentd Ak aeh () eib Godxgharet

i st, das ei ef@akti onsprodukt ei nes Phenols 17 EP 0 471 522 Bi

1 '111 11121121 1211 1111 11 1111 und/ oder eines substituierten Phenols mt

ei nem Al d&hylarzzusammengetemg ssch fineprych i ipder 2 wern: das phenglischy Aralkylharz (ipjqin' Rhenyiphe-
CEH 20 nol-Aralkylharz ist, in dem in Formel (Il) X:

OH
i
. ©

ist.
30
4. Harzzusammensetzung nach Anspruch 1 oder 2, worin das phenolische Aralkyiharz (b) ein Naphthol-

Aralkylharz ist, in dem in Formel (ll) X
/A/n-,‘g H

35 l\/xv:] .

ist.

40 5. Harzzusammensetzung zum Einsiegeln von Halbleitern, umfassend eine Harzzusammensetzung nach
einem der Ansprliche 1 bis 4.

6. Harzzusammensetzung zum Einsiegeln von Halbleitern nach Anspruch 5, worin das Phenol, das in
Bestandtsil (b) ein Gemisch mit dem phenolischen Aralkylharz bildet, ein phenolisches Novolakharz ist,

45 das ein Reaktionsprodukt von Phenol und/oder substituiertem Phenol mit einem Aldehyd ist und durch
Formel (lil):
H OH H
50 CH. CH, (IL.)
Rz R: Iy R2 ¥

dargestellt wird, worin Rz ein Wasserstoffatom, eine Hydroxylgruppe oder eine Alkylgruppe mit 1 bis 9
65 Kohlenstoffatomen ist und r eine ganze Zahl von 1 oder mehr ist.

7. Harzzusammensstzung zum Einsiegeln von Halbleitern nach Anspruch 5 oder 8, worin das Epoxyharz
(c) von einem phenolischen Novolakharz abgeleitet ist, das ein Reaktionsprodukt eines Phenols

17



8 CH2 CH2 CH2 SCH2 ACHZ R3

R3 P Rs 10 dargestelit wird, worin RF ein W

eine A kylgruppe mt 1 bis 9 KohEROIIZOB22B0NEN i st und p Emn mﬂ[m“mmm
von 1 oder nehr ist. is Revendl-catlons 1. Conposition de résihe ‘tofprénaft
un conposant (A) organi que contient (a) un conpose polymal 6T- m de

r epr dsent 4urp%der| eipes g;bﬁtﬁqngte(l gyenolggut[eﬂgng.yphygpt und durch die Formel {IV): (1)
25 He CH 10 o RI\ est un groupe organi que

m val ent ayant de@z@ plus a 329 de car§GAhslet mest un entier val ant

deux qu plus, et conposant &B) qui conglent une charge inorgani que, 30
cacacf~ris~e en c Tle co t (A organi que contient 6gal enent (b)
ue

une r~si ne phénolj ar al kyl ghreprdsented.par la formule-(I1I) Ho ~~H X

CH -\B(CH2 -X-- CH. -X-Hn oO X est un
groupe di val ent R nt I a foE2 OH 40 _
OH 45,,0u 50 3 i cp Re OH 55

et n est un entier valant de 0 A 100, ou contient un n6l ange de rdsine
ar al kyl e pbﬁﬁ%{elltcﬁiﬁ Wrin 1B eif 'WA3SHrstofthiBm oderfdihe QugigrupSlaiit Pbis 9 Kohlenstoffatomen ist

c L ud p eifl® gafizeZahiGoMTP 6k ibkrst.de resine sel on la revendication 1, dans
Iaquel |l e | a conposant (A) organi que contient egal enent (c) une resine
epoxyis Revéatiqatiens | on de resine selon la revendication 1 ou |a
revendi cation 2, dans laquelle la resine (b) 5 ar al kyl e phenol i que est
une r esiieCemposikon de résinercorhprbrantain cdmprsarit ) ogbriqie quicostiontda) o conofosé gdhyimalé X
est: OH 10mitle rapeasprispar jadermdle (Fesi ne selon |l a revendication 1 ou la
revendi cation 2, dans |aquell ej a resine (b) 15 ar al kyl e phenol i que est
ure r¥sine aral kyl naphthpl .dads | aguelle, dans la Formulo (I11), X est: OH

0 0N\ )
Ry I
H— ¢/
25 (') m
ol R' est un groupe organique m-valent ayant deux ou plus atomes de carbone et m est un entier
valant deux ou plus, et un composant (B) qui contient une charge inorganique,
30 caractérisée en ce que
le composant (A) organique contient également (b) une résine phénolique aralkyle représentée par
la formule (l) :
) H-X - ch, ~O)CHy —X-—Ch ~O)-ct, —x-H
4 (1)
S ol X est un groupe divalent ayant la formule OH
40
-
\
45 '
ou
50 ; LOH
56 et n est un entier valant de 0 & 100, ou contient un mélange de résine aralkyle phénolique et un

phénol.

18



5. Conposition de resine de scellenent d' un sem conduct eur

conposition de resine selon |'une quel conque des revendi ch "ﬂlﬁ"ﬁ]“ﬂﬂ'ﬂﬂﬂll
6. Conmpesition de resine de scel | &ped7idB22BIsom conduct eur *selcontl a* s
revendi cation 5, 00 le ph6nol qui forme un nmelange avec |a resine aralkyle
phenol i que dans |'ingredient &g) est une resine novol aque phenolique qu

est un pr &dufomperitiop dig Jésingnselen i revendicafion dy das lravelle 19 IsemRISand (A <xrgapigep %R?PRS“ une
al d6hyde qwégé';%'t‘e"i' @bﬁ"‘@s’%ﬁ'ﬁ‘@é@xﬁar la formule (111): OHF

30 36
o R Tk e o e e "W%m o

valant 1 ou plus. 40 7. Conposition de ne de scellenent d' un

sem conduct eur selon | a revendi cation a revendi cation 6, dans
laquel l e la resine (c) epoxy est deriveo U une resine novol aque phenolique
qui est,un produit de reaction d' un phe et/ou d' un phenol substitue avec
une al dehyde et est representeo par |a f lo (1V): CHO CH2
CH2 45 ~~~ ~ ~~~| Cu2 CH9~~~1 65 ~
~~~ ~ YC 7 CH2 (I'V) 55 ou Ra
est un at enmeCothpbujtidh g atsneOselor Na Gévendinationl Kyl @a syérdicatidh 2] dénsOlaqibBMRIéshR (D)
carbones et [ardikyle phidhokzind bt ine/ésimandralitynaphthqd Hans laquelle, dans la Formule (1), X est :

og

5. Composition de résine de scellement d'un semiconducteur comprenant une composition de résine
selon I'une quelconque des revendications 1 & 4.

25 6. Composition de résine de scellement d'un semiconducteur selon la revendication 5, ol le phénol qui
forme un mélange avec la résine aralkyle phénolique dans I'ingrédient (b) est une résine novolaque
phénolique qui est un produit de réaction d'un phénol et/ou d'un phénol substitué avec une aldéhyde
qui est représentée par la formule (III)

OH OH

35

oll Rz est un atome d'hydrogéne, un groupe hydroxyle ou un groupe alkyle ayant de 1 & 9 atomes de
carbone, et r est un entier valant 1 ou plus.

40 7. Composition de résine de scellement d'un semiconducteur selon la revendication 5 ou la revendication
6, dans laquelle la résine (c) époxy est dérivée d'une résine novolaque phénolique qui est un produit
de réaction d'un phénol et/ou d'un phénol substitué avec une aldéhyde et est représentée par la

formule (IV) :
. iﬁz ~0 O N
Ho (H < CH ~

CH
2

cu2
/l ‘ i j: l @ (iv)

56

(=

oll Rs est un atome d'hydrogéne ou un groupe alkyle ayant de 1 & 9 atomes de carbone et p est un
entier valant un ou plus.
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