THERMOSETTI NG RESI N COVPOSI TI ON AND USE THEREOF FOR AN ELECTRCNIQRZWﬁWPfCKQQV
present invention relates to a thernosetting 5 resin conposition. Mre
particularly, it relates to a thernosetting resin conposition excellent in
proceds= ability and heat resistance and an el ectronic part with use of it.
10 Thernosetting resins are used for a variety of electric
insulating materials, structural materials, adhesives and the |like as
materials for casfigios P AIMEDIN dONBGELT DON OANDDUSE NGHEREOEN | , these
materials tend to be used for _rnese a pLLCR er 15 nore restricted
conditions, and the naterial sEQRgaN 2heat resistance as an
$ssentlﬁl property. bHitherto t hernosetting pol yi nde resins have been used
or such purposes, but h e.fo S
required for their proces é% Jﬁﬁghggg;%%gpﬁgié ?% ¢ aéeEhggﬂg?%%F§3§a
in heat re§|stamaanﬂqnmpmzit£nn-|rMQﬁQxﬁ%%hb¢vl@§1Ybu%ttﬁé}aéss tRate
I nsuf fi ci ent he\?&efrﬁéééﬁ@ﬂ?ﬁ P%] :’Eﬁ@bd\ﬁ‘d@i§1§M08xél§l!ﬂ3ﬁBamhcgkoaéeﬁert i es

and el ectric properties at enperature_and_| ong
deterioration éﬂ%&%&ﬁ¥w3“¢s??%§ resgftance and an, g SﬁgrSPlﬁngfﬁaY%Ses of

these materi al susd hef eihave been proposed, for exanple, a thernosetting

10 Thermosetting resins are used for a variety
of electric insulating materials, structural materials,
adhesives and the like as materials for casting,
impregnation, lamination or molding.  Recently, these
materials tend to be used for these applications under
1% more restricted conditions, and the materials are
' required to -have heat resistance as an essential property.

Hitherto, thermosetting polyimde resins have
been used for such purposes, but heating at high
20 temperature for a.long time was required for their

_processing.

'Also,.epoxy resins which have been improveé in
heat resistance are excellent in processability, but they
25 have insufficient heat resistance at high levels such
as mechanical properties and electric properties at high
temperature and long term heat deterioration character-

istics.

.30 As one of alternatives of these materials,
there have been'proposed, for example, a thermosetting
mixture comprising a polyimide, an alkenylphenyl and/or
an alkenylphenol ether (Japanese Patent Application Kokai
(Laid-Open) No. 994/1977), a heat resistant resin

3J5- composition comprising a maleimide type compound, a poly-

: allylated phenol compoundvand an -epoxy reSLn (Japanese |
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m xture conprising a polyimde, an al kenyl phenyl and/or an al kenyl phenol

et her (Japanese Patent Application Kokai (Laid-Open) No. 994/1977), a heat
resi stant resin 35 conposition conprising a naleimde type conmpound, a
~poly- @&llylmated phenol conpound and an ep@xy resin (Japanese -2- Patent
Application Kokai (Laid-Open) No. 134099/1978) and the like.. The

pol yal | yl ated phenol conpound used in the 5 = aforenmentioned conposition is
prepared from a st ARFdsEi@noKokaphéRaLdnOPEnakNandEA8S%¢4A7 & ns t he
allyl ether of thedielliikeconpound or a C ai sen rearrange- nent product
as a volatile conponent, so that it tends to remain unaltered on the-heat
curing-or .even after 10 curing and has problens on its noldability or the
curing physical properties The podtvaddyvdeitedaphenodharaerendsused an ihgh

tenperature. sFroRddiest NAFOEdDosRtesaNt sl Brepheed k2om §0BdeGLedc

researches on resin conpositions haV|n% an ﬁ?cellegt heat re5|stgnce ing an
excel | ent procesSARAYAR Ok &, phedeld No¥RAGKs 80l thHg ©qnFadPR E8Rp8ititon
conprising a certetifer esf rnchendhizyrdliel rodeocaadpound cénisednt keapuwrpgse and

thus reached tr“3ﬂ§§¥”3¥35ﬂyg3%5 a volatile component, so that it tends
| to remain unaltered on the heat curing or even after
10 curing and has problems on its moldability or the curing
physical properties or heat deterioration characteristics

at high temperature.

From these backgrounds, present inventors
15 conducted researches on resin compositions having an
excellent heat resistance and an excellent processability.
As a result, they found that a resin composition
comprising a certain resin and a maleimide compound
served the purpose and thus reached the accomplishment

20 °~ of the present invention. :

_ That is, the presesent invention is to
provide a thermosetting resin composition comprising
(A) an allyl compound of a polyvalent phenol represented
25 by the following formula (I)

\
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20 of the present invention. That is, the presesent invention is to
provi de a thernosetting resin conposition conprising (A an allyl conmpound
of a polyval ent phenol represented 25 by the following formula (1) [err]
-3- wWfereim substituent R1 R6 each represents a hydrogen atom or a

- saturated al kyl group having 1-- 6 carbon™atons, substituent R - R each
represents a hydrogen atom a saturated al kyl group having 1 - 4 carbon

atoms 5  or an gLkpxy,otQuRcRaubRe A'--4r€achen 2é@P®seXes-aXryeaehen
represents a hydrogen ato

m a chlorine atom or brom ng at t he
aver age repeatin@taﬂiPrnﬁnﬁéF“ﬁaﬁﬁﬂgEg§Y;1%ﬁﬂ%?g?a¥f%%1 'fogg%agﬁ “(B) a
pol ymal ei m de coapomsd sabsaiimuagtt earprgatheéntdeegtauﬁshYﬁrﬂaenlo
mol ecul e, The PLesgnt al BuelkaeladbeRy ! g¥bdESnAviRE ID: $CELEBn! ETbRs

conposition conprisihg silicone resin ving the specific structures in
addi tion to fhe e8npBsPLkeKYcEIRCHPNRAYLLR) Land? (BFF2APBVREAERAL | Daed. Xa5
The respective cggpangabsegbnREcseAlydrogent aoomare éhldheneexpbai aedain

édetail be'O“‘ lnb%Q%iLgrg¥£%,(£%d %RSCLLEQaSéagQL§§t9£gFLnit number n

| denotes a numeral from 0 to 5, and (B) a polymaleimide
compound containing two or more maleimide groups in the

10 molecule. The present invention also provides a thermo-
setting resin composition comprising silicone resins
having the specific structures in addition to the
composition containing (A) and (B) above mentioned.

15 _ The respective components of present invention
are further explained in detail below.

K In the formula (I), specific examples of Rl,

Rz, R3, R4, RS and R6 include preferably a hydrogen

20 atom, a-methyl group, an ethyl group{*a propyl group, a
butyl gfoup, an amyl group, a hexyl group and the like,
preferably a hydrogen atom, a2 methyl group, an ethyl_g;oup}
a propyl group and a butyl group.

25 Furthermore, specific examples of R7, Ra, Rg,
R10' Rll and R12
an ethyl group, a propyl group, a butyl group and a

include a hydrogen atom, a methyl group,

methoxy group, preferably a hydrogen atom, a methoxy
group and a methyl group, particularly a hydrogen atom.
30 _
The more n is, the higher heat resistance is.
However, if it is too large, the melting viscosity of
the allyl compound (I) is increased and the process-
ability and moldability thereof are lowered. Thus, n 1is

35 preferably in the range of 5 or less.
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[err] and [err] include preferably a hydrogen 20 atom a nethyl group,
an ethyl group, a propyl group, a butyl group, an anyl group, a hexyl group
and the |like, preferably a hydrogen atom a nmethyl group, an ethyl group, a
- propylk growp and a butyl group. 25 Furthernore, specific

| examples of R7, R8, R9, [err] [err] and [&rF] I nclude a hydrogen atom a
nmet hyl group, an ethyl group, a propyl group, a butyl group and a net hoxy

group, preferably a hydrog a h oun. . I alV N
particularly a hydrogen at ?nil%e %%%t@l%%e%in%& #ﬁé’%g%eﬂﬁe%tfﬁsi_st ance
is. However, if {&)igft&bel argeenthénwenting ¢FseBspipedf byhsordepsing
conpound (1) is hACheamadidndatBenplLoe8mpounll Irebyedld terl @gbithiet y t her eof
are | owered. Thui, n &s %gv Brﬁferabl¥.|n Ehe range of i or |ess. -4-
The pol yval ent ph&RBHAo{ &Yy BFLPKe™EBF NG P PRESresent invention is-
obt ai ned by 6ondensing an aromati c carbonyl conpound represented by the
formula (1V) bel ow mentioned and a phenoly 5

R" OH
R -C (IV)
10 0 R*
wherein R correépohds to Rll or Rl2 in the formula (1),

R' and R" correspond to R7, Rs, R9 or Rlo in the

formula (I) and ¥ corresponds to Xb or Xd in the
15 formula formula (I).

Specific examples of the aforementioned
aromati¢ carbonyl compound include hydroxybenzaldehyde,
methylhydroxybenzaldehyde, dimethylhydroxybenzaldehyde,

20 methoxyhydroxybenzaldehyde, chlorohfdroxybenzaldehyde,
bromobenzaldehyde, hydroxyacetophenone, hydroxyphenyl
ethyl ketone, hydroxyphenyi butyl ketone and the like,
preferably hydroxybenzaldehyde, particularly p-hydroxy-
benzaldehyde. '

25

Another carbonyl compound may also be employed
in a small amount in combination with said aromatic
carbonyl compound. Such a carbonyl compound includes,
for example, formaldehyde, acetaldehyde, crotonaldehyde,

30 acrolein, -glyoxal and benzaldehyde.

Examples of the phenol include phenol, cresol,
ethylphenol, propylphenol, butylphenol, amylphenol,
hexylphenol, methylpropylphenol, methylbutylphenol,

35 methylhexylphenol, methylphenylphenol, chlorophénol,
bromophenol, chlorocresol, bromocresol and the like,
preferably o-cresol.
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R C (1rv) 10 0 [err]
wherein R corresponds to R or R in the-fornula (1),. 7 8 9 10
R and R' correspond to R, R, R or R in the formula (1) and Y
corregponds to Xb or Xd in the 15 formula forrmula (1). Specific exanples
of the aforementioned aronmatic carbonyl “c8npound i ncl ude

hydr oxybenzal dehyde, net hyl hydr oxybenzal dehyde,

di met hyl hydr oxybenzal dehyde, 20 met hoxyhydr.oxybenzal dehyde
© IR GEPIRRTLR

chl or ohydr oxybenzal dehyde, THPoRGBERZEREINIE, SoarSenyL

hydr oxyphenyl etbyhpbahdnandhydeopypheayﬁsbuaw:ﬂaﬂ(mu;zﬁKiQH#9WiW&zab°Ut
preferably hydr ogyBenzaldpids, cRaihie® ek Rty ihenaauiely s a%

Anot her car bonyl “¢dnpound may a np In a small_ armount in |
conbi nati on wit hfEeamdrapsmat iteregriesmype damfdendansigcPfa arvoBl onddund

includes, fog expppl preb@nRl @3hudee 1aCknAhIELIR i CroinatdeBule, 1R
acrol ein, glyoxal and benzal dehyde. Exanples of the phenollhﬂglude phqul,

cresol , et hyl pheRPthESdSy OFh@FNIC LSty FRTe RARMBAR/ $hdHSI® = e )8 T 15hHET
met hyl pr opyl phenak, hgatbyhldnilcpheid, s38 fumet aditkod ghersghoric acid,
et hyl pheny! phengh. o£4aR5aPIENY s RP TP R o FUH U APlue R AIPRRRS!
acid, or a salt such as zinc acetate.
10
In this connection, an aromatic solvent such
as toluene or chlorobenzene may also be used in the

condensation.

15 Moreover, in order to increase the repeating
units in the oligomer,-it is sufficient that the
condensation is carried out with a decreased ratio of
the phenol at a higher temperature imr -the presence of
an increased amount of the catalyst,

20

The polyvalent phenol thus obtained may also
be halogenated by a well-known method with chlorine:or

bromine.

Y25 The allyl etherification is conducted by a
well-known method for allyl etherification of the
phenol. That is, the allyl etherification product is
obtained by allowing the condensation product to react
with an allyl halide such as allyl chloride, allyl

30 bromide or allyl iodide in the presence of an alkali
such as sodium hydroxide. The alkali is used in an
equivalent amount to the portion of the phenolic
hydroxyl groups which are desired to be allyl etherified.
The amount-of.the allyl halide used is an amount which

35 is equivalent to or more than the amount of the alkalti.
The allyl etherification rate of the phenolic hydroxyl



preferably o-cresol. -5- The condensation of the aromatic carbonyl
conpound and the phenol is carried out by allow ng about 0.5 - 10 nol es of
the latter to react with 1 nole of the former at a tenperature in the range
of 307- 180 [err]Cin 5 the presence-ob a well-known acidic catalyst for

- the synthesis of novol aks, for exanple, a mneral acid such as hydrochloric
acid, sulfuric acid or phosphorlc acid, an organic acid such as oxalic acid

" or tol uenesul f o@F@URCHLE, PEPESTERLY d0chhesTANGE 8Eerd & MV 1%y (%S

. connection, an gf@g@}hgl§ohﬁemhesughgasotoboene7or%thorobenzene nmay al so

. be used in the condensation. 15 Moreover, in order to increase
‘ the repeating units in the oligoner, it is sufficient that the condensation
is carried out with a decreasedlyat pbeoblt meypbenob tatinedigher metiped at ur e

in the presgnce hLhe g@hal 20 e ddyval ent
phenol thusgobt58%eggaEQQEEQE%beﬁ%gﬁggg%gfeg 3 M?Pdkngﬁh met hod with
chl ori ne or phenol by the action of heat (Clalsen rearrangement).

As the N,N'-bismaleimide compound used in the
present invention, there are mentioned N,N’-diphenyl-

10 methane bismaleimide, N,N'-phenylene bismaleimide,
N,N'-diphenyl ether bismaleimide, N.N'-diphenylsulfone
bismaleimide, N.N'-dicyclohexylmethane bismaleimide,
N,N'-xyléne bismaleimide, N,N'-tolylene bismaleimide,
N,N'-xylylene bismaleimide, N.N'-diphenylcyclochexane

15 bismaleimide (including isomers, repsectively),
N,N'-ethylene bismaleimide, N,N'-hexamethylene bis-
maleimide and prepolymers having an N,N'-bismaleimide

- "skeleton terminal which are obtained by addition reaction
of the N,N'-bismaleimide compounds with a diamine.

20 '

In the resin composition of the present
invention, particularly the allyl etherified polyvalent
phenol has a low melting viscosity, so that it is eaSily
mixed with the bismaleimide resin -and thus has an

" 25 excellent prpcessability. Moreover, the partly allyl

etherified polyvalent phenol has phenolic hydroxyl

groups and allyl groups, so that it has a high reactivity
with the bismaleimide resin and is suited for an
encapsulant or the like.

30 .
| In the resin composition of the present
invention, particularly the aromatic nucleus substituted
allyl pplyvalent phenol which has been.obtained by the
Claiseﬂ rearrangement, in spite of its high melting
35 viscosity, produce a cured product excellent in

toughness. Further, the partly aromatic nucleus
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brom ne. 25 The allyl etherification is conducted by a
wel | -known nethod for allyl etherification of the phenol. That is, the
,allyl etherification product is obtained by allow ng the condensat i on
iproduct to ¥eact with an allyl halide sugh _as allyl chloride,. allyl 30
brom de or allyl iodide in the presence of an al kali such as sodium

hydr oxi de. The alkali is used in an equival ent anbunt to the portion of the
phenolic hydroxsélub&rtqmémiaqhyar and.qa,iau@dact (bl'hﬁ’ld’:l] lesl refdierliy icatkaslhe
anount of the allyl halide. unt _whi ¢ i's equivalent to or
nore than the a £ aﬁ °r ‘3‘1'I‘1“¢§> aRv eci"PPec’r“\”ﬂ ‘cation rate of the
phenol i ¢ hydroxyl -6- group is preferably in the range of 20 - 100 %
nore preferably in the rangge «fe :i%sm?(&o@po'gleuq]r{ We ANQI-dEh e obt ai ned
by a nethod 5 for rearrang| ng the aforenentioned allyl etherified phenol by

the action of he@V{rdiRTer WedMoMfef@tile. XAs ttl"r?e FN‘W Lybiadrielleigt
conpound used i &wﬁﬁm\tpﬂdn&nHML&dﬁ&re&ﬂr e rdheong i ‘N s-di phenyl -

1Q met hane b' S e" méj yﬁomLﬁquntgn'%.@ylp%efexjaso@y Eaergernh.neé\l sodlt%hetnyth et her

bi smal ei m de, one
ratlo of the double bonds in the latter to those in the

former is in the range of 2 or less. If the ratio
10 exceeds 2, the content of the unaltered allyl group
undesirably increases in the cured product.

In this connection, the N,N'-bismaleimide
compound may be preliminarily allowed to react with an
15 allyl group to such an extent that gelation will not
be caused.

As silicone resins used in the present
invention, there are mentioned those rgpresented by
20 the following formulae (II) or (III)!?

- \
Tl Tl Tl Tl
R, — Si0 $i0 Sio Si—R (1I)
1 . 1
25 . | |
Rl g RZ ) % \R3 /m Rl

wherein R, and R, each represents a methyl group or a

1 2
phenyl group, and R3 represents a hydrogen atom or a
30 functional group containing an amino group, a glycidyl

group or an alicyclic epoxy group, . denotes a numeral
in the range of 0 - 500, preferably 0 - 150, and m denotes
a numeral in the range of 1 - 500, preferably 0 - 150,
or
335



s . ..
bi smal ei m de,
bi smal ei m de,

N. N -dicycl ohexyl met hane bi smal ei m de, NN -xyl ene
N, N -tol yl ene bismal ei mde, N N -xylylene bisnal eimde,

N. N -di phenyl cycl ohexane 15 bi smal ei mi de (including isoners,

repsectiwvely),
mal ei m de and

particularly t

" viscosity, so that it is leasi
has an 25 excel | efl3
et herified polyval ent phgnol

so that it chas
for an encapsu

N, N - et hyl ene bi smal ei mi ge~ N, N - hexanet hyl ene bi s-

prepol yners having an N, N -bi smal ei m de - skel eton term na
whi ch are obtained by addition reaction of the N, N
with a dianm ne.

- bi smal ei m de conpounds
20 In the&resi nposffionﬂy the present invention,
he allyl etlherifj]e ponveIenq phenol has a | ow nelting

I xed wifth tlhe bi smal ei m de resin -and thus
FSity- O Noredier— Rae part !y il
“his |phenol ijc ﬁdroxyl groups and al lyl groups,
a high reagtivify with t H
| ant or theli kel §b In th re§4n conposition of the present

I nvention, particularly the aromatic nucl eus substituted allyl polyval ent

phenol whi ch h

eti%% GOt ARER DL alhe rEpdled¥h tL e MNGREYrodd) o3Pid e of

its high neltln vilscosi t rRgroduce a cured product excellent in

t oughness. Fur

10

15

20

25

AV} E e Y R S96a S KYdFogen atom oF

functional group containing an amino group, a glyc1dyl
group or an alicyclic epoxy group, and p denotes a
numeral in the range of 0 - 500, preferably 0 - 150.

The silicone resin represented by the formula
(II) tends to_gel, and thus the one represented by the
formula (III) is preferred.

These silicone resins may be used in
combination of the two or more.

As the silicone resin where’in R, represents a

hydrogen atom, there are mentioned x-21-7228 manufactured
by SINETSU KAGAKU KOGYO K.K and the like; as the one:
wherein R3 represents a functional group containing an
amino group (referred to hereinafter as amino group
containing silicone resin), X-22-161A manufactured by
SINETSU KAGAKU KOGYO K.K., SF-8417 manufactured by
TORAY~-DOW CORNING SILICONE K.K. and the like; and as

the one wherein R, represents a functional group contain-

3

- ing an alicyclic epoxy group (referred to hereinafter

30

35

as epoxy group containing silicone resin), BX16-855B,
BX-16-854B manufactured. by TORAY-DOW CORNING SILICONE
K.K. and the like. '

While the molecular weight is not critical,
& silicone resin having a molecular weight in the range
of about 500 to 30,000, preferably 500 to 10,000, is used.

naleinide resin and i s suited
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7 substituted allyl polyval ent phenol is rapidly curable and thus suited
for a nolding conmpound. In the resin conposition of the present 5

i Avention, the amount ratio of the partly allyl ether substituted phenol
novol dk regin and the NN -bis- mal ei mi de @onpound is preferably deternined
so that the ratio of the doubl e bonds in the latter to those in the former

Is in the range of 2 or %ﬁ he rati.o 10 exceeds 2 g gonEeEt of
ddsi th

the unaltered allyl group 8?? Fﬁéﬁggggsrfﬁlpﬁeagﬁrgaepro uét¥in

this connecti on, mikdnig, NhemlynaheK#ﬂdeheonédwﬁatndypbedpcélpﬁ]ﬁhﬁlIy

al l oned to react wlwaa@n%pne%llyhnar%@ tReSpeh yRR 18XheAE EBRbodAkAL i ON
will not be caused l'icone resins_used in thé present invention, there

are nentioned thG?éYkéﬁFeQéﬁFéJaB}Y2611°Wﬁé FBIFﬁﬂFﬁgpFﬁﬁﬁﬂPaér&FV)wéF

(111r): [err] s[ergh)whtvecian1Rlagded Brogaeht bEprtsepblyaalehliybhghelpoer a
phenyl group, epreienaﬁﬁa hydr ogen atgmor a 30 functional group

c
contai ning an an?ﬁd &Pﬁuﬁo erayF § mBS or "an alicyclic epoxy group,
[err] denotes a numeral

The reaction between the hydrogen group-
containing silicone resin and the allyl group in the
10 allylated product of the polyvalent phenol as the
component (A) is a hydrosilylation reaction, which is
easily conducted as usual with use of a platinum
catalyst and the like.

15 ' The glycidyl group~ or alicyclic epoxy group-
containing silicone resin may also be allowed to react
easily with the hydroxy group in the allylated product
of the polyvalent phenol as the component (A) in the
presence of a basic catalyst (for example, triethyl-

20 amine or the like). A

Furthermore,.the amino group-containing
silicone resin is allowed to react easily with the
maleimide group of the bismaleimide as the component (B)

25 in the composition of the present invention.

These reactions successfully avoid the
bleeding of silicone from a cured product and produce
a low stress thermosetting resin composition wherein
30 silicone is homogeneously dispersed in the cured product
from the standpcint of morphology.

The silicone resin is desirably incorporated
in an amount ratio of 3 ~ 30 % by weight of the total
35 amount of the resin components (allylated product of the

polyvalent phenol (A) + the po;ymaleimide compound (B8)
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in the range of 0 - 500, preferably O - 150, and m denotes a nuneral in the
range of | - 500, preferably O - 150, or 35 @ -8- [err] wherein RlL and R2
each represents a nmethyl group or a phenyl group, and R3 represents a
hydrogen atom or a functional group comtaioni-ng an am no group, a glycidyl
10 group or an alicyclic epoxy group, and p denotes a nuneral in the
range of 0 - 500, preferably O - 150. The silicone resin represented by the

formula (11) tentisthe gHElicenrl 1efin t-he Idndheefmosat of et fdlis§°nef or nul a
(111) is preferregsidheselswd f cien res adovey-nen tisadd ratdwhi maei on of the

two or nore. 20 _... . t.he silicqne resin wherei represents a
hydr ogen at om t%é%éc%?% F&ﬁﬁ#ﬁ%ﬁﬁfﬁéﬁflF?%%ﬁ”%éﬁﬁ%&ét%Fg&gﬁigéfﬁgfsu KAGAKU
KOGYO K. K and t heroép&etyasif hehe sl Migang resdny |isr dmeos@ors tgdf dAceinonal

group contai §i NgaRPuREl At ILLsHL A NafAT e 2 FR-RAidMfiloRled@FadToN0O group 25
cont ai ni ng S|I|cone,re5|€%f%XG22-161A manuf act ur ed by SINET%g KAGAKU KOGYO

K K SF-8417 mafuF iR T teristics and heat resistance a
undesirably lowered.

Moreover, two members selected from the allylated

10 product of the polyvalent phenol, allyl etherified poly-
phenols modified by silicone, polymaleimides modified by
silicone, and the polymaleimide resin in the composition
according to the present invention may be preliminarily
allowed to react to form prepolymers, respectively. Thus,

15 the molding characteristics is further improved and a
morphologically homogeneous cured product is obtained, so
that the characteristics of the present invention is
"further improved. . -

20 With reference to the procg;s for heat curing
the resin composition of the present invention, while
curing is_permittable even in the absence of a catalysti,
it is conducted more easily by the use of a curing '
accelerator. Such a catalyst include organic phosphine

25 compounds such as triphenylphosphine, tri-4-methylphenyl-
phosphine, tri-4-methoxyphenylphosphine, tributyl-
phosphine, trioctylphosphine and tri-2-cyanoethyl-
phosphine, radical polymerization initiators such as
benzoyl peroxide, di-t-butyl peroxide, dicumyl peroxide,

30 ° lauroyl peroxide, acetyl peroxide, methyl ethyl ketone
peroxide, cyclohexénone peroxide, t-butyl hydroperoxide
and azobisisobutyronitrile, as well as tertiary amines
such as tributylamine, triethylamine and triamylamine,
quaternary ammonium salts such as benzyl triethylammonium

35 chloride and benzyl trimethylammonium hydroxide,
imidazoles, boron trifluoride complexes, transition

metal acetylacetonates and the like without limitation



TORAY- DOW CORNI NG SI LI CONE K. K. and the like; and as the one wherein [err]
represents a functional group contain- ing an alicyclic epoxy group
{referred to hereinafter 30 as epoxy group containing silicone resin),
BX16%855Br BX- 16- 854B manuf actured by 4QRAY-DOW CORNI NG SI LI CONE K. K. and
the like. Wile the nolecular weight is not critical, 35 a silicone resin
havi ng a nol ecul ar wei ght in the range of about 500 to 30,000, preferably
500 to 10,000, tRepstd. Amgpg|bhesese2t3lyebhie FReiasgapricuBRasSBYinml y

M xi ng them w t fompouhbe athh@i&Qz@1@§U5ie0%a£h£c@9£fﬂ9|QBéfQBEQQL and (B)
t he pol ymal ei m de conpound, they are preferably allowed to react
prelimnarily with 5 (A) the allylated product of the polyval ent phenol
or (B) the polymal ei m de Tonpsuallso Thess tlat¢i bo betbeme & heehhydkongen group-

contai ni ng §i'i£9ﬂfﬂiﬁé%”i§”9ﬁ32§ @$'¥$n9£?£ptﬁg é@ﬁi%? ra?é'y'@hgd product
of the polyval ent phenol as the conponent (A) IS a osilylation
reaction, whi chipBiRispPFyirghudes ceharolsuarchi 2h &sé‘%%‘h‘ B EYEném

catal yst and thgeth¥ephdhol, 2,2'-methylen&b¥€{ 4y¥étByOUP=-t ObublLENERSE),
epoxy group- coptainingy, 1 LhSRIE 5 C8LA: MY, d §fp€een§fi?‘“ff’4‘9t£ﬁ?§£s-
{3-methyl-6-t-butylphenol) and hydroquinone monohethyl
10 ether, polyvalent phenols such as hydroquinone,
catechol, p-t-butylcatechol, 2,5-di-t-butylhydroguinone,
mefhylhydroquinone, t-butylhydroquinone and pyrogallol,
phenothiazine compounds such as phenothiazine, benzo-
phenothiazine and acetamidephenothiazine, and N-nitroso-
15 amine compounds such as N-nitrosodiphenylamine and
N-nitrosodimethylamine.

Well-known epoxy resins ana epoxy—curing
agents may be used in combination in the resin composi-
20 tion of the present invention. Examﬁles of the epoxy
resins include a novolak epoxy resin derived from a
novolak resin which is a reaction product of a phénol
such as phenol or o-cresol and formaldehyde, a glycidyl
ether compound derived from a phenol having a valency
25 of 3 or more such as phloroglycine, tris(4-hydroxy-
phenyl)methane or 1,1,2,2-tetrakis(4-hydroxyphenyl)-
ethane, a diglycidyl ether compound derived from a
divalent phenol such as bisphenol A, bisphenol F,
hydroquinone or resorcin or from a halogenated bisphenol
30 such as tetrabromobisphenol A, an amine epoxy resin
derived from p-aminophenol, m-aminophenol, 4-amino-m-
cresol, 6-amino-m-cresol, 4,4'-diaminodiphenylmethane,
3,3’—diaminbdiphenylmethane, 4,4'—diaminodiphenYl ether,
3,4'-diaminodiphenyl ether, 1l,4-bis{4-aminophenoxy)-
35 benzene, 1,4-bis(3-aminophenoxy)benzene, l,3—bis(4-

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



-
1]

easily with the hydroxy group in the allylated product of the polyval ent
phenol as the conponent (A) in the presence of a basic catalyst (for
exanple, triethyl- 20 amne or the like). Furthernore, the am no
groupfcontaining silicone resinis allowed2te react easily with the
mal ei m de group of the bismal eimde as the conponent (B) 25 in the
conposition of the present invention. These reactions successfully avoid

the bl eeding of i.[4Cofd ﬁwn@mﬁwvmwéﬂ%&?%d@c@h&w&ﬁfﬁ%@gme
t hernosetting r e&i-@r@m@iédﬁm\amr Ql,A-30 Lussiddiaaniad,s 2NGERgenanusd y-

z dlspersed in the cured praod ct fr m.t he stand t r.phol agy, Th
~silicone resin i §"4&S ré‘o’]’v % Yated ‘in 5‘3( ngTr?tdl 6 c}"34 -c)écgl%/o by

~wei ght of the tomxaiifeblse(mmtyl@ﬁﬂlﬂﬂ 1o&s i1n kmmwmn(em:wnm@wa oduct
~of the polyval entanah@p' t@]ytﬂd@a. Q%'t)é@'coﬂ-rﬁ{ordnd Heds veumrawnd {B) - 10-

-+ the silicone resin) e amount of the | i cone re5|n Is | ower than

~the above-menti oﬁé’d’“laaFt’r‘b canhoxgilLice Gd éé‘lcrli‘ ERniPHIOYPENFFC &Fickt of | ow
stress property; ni-foxiytiemidiicc @rd d,esiereph thaddicpaicdlded i dsaphthal®unt not

lesser than the abode n‘erﬁtl}&qﬁ% 121 Ip%’xy resin derived from 5,5-dimethyl-
hydantoin or the like, an alicyclic epoxy resin such as

10 2,2-bis(3,4-epoxycyclohexyl)propane, 2,2-bis(4-(2,3-
epoxypropyl)cyclohexyl]propane, vinylcyclohexene dioxide
or 3,4-epoxycyclchexylmethyl-3,4-epoxycyclohexane
carboxylate,_N,N—diglycidylaniline or the like. One or
more of these epoxy resins are used.

15 - .

Also, as for- the epoxy resin-curing agent, a

well-known agent is used. Examples c¢f the agent include
a novolak resin such as phenol novolak or cresol .
novolak, an aromatic polyamine such as diaminodiphenyl-

20 methane or diaminodiphenylsulfone, en 'acid anhydride
such as pyromellitic dianhydride or benzophenonetetra-
carboxylic anhydride, without limitation thereto.

It is also possible to add an inorganic filler

25 in the present invention. As the filler used, there are

mentioned silica powder, alumina, talc, calcium

carbonate, titanium white, clay, asbestos, mica, blood

red, glass fiber and the like, and particularly silica

powder and alumina are preferred. The idorganic filler
30 on its use for an encapsulant is preferably incorporated

in an amount of 25 - 90 % by weight in proportion of

the total amount of the resin composition, more

preferably in an amount of 60 - 80 % by weight.

35 In the present invention, there may be added
a mold-release agent such as a natural wax, a synthetic



»

»

curing characteristics and heat resistance are undesirably | owered.

Mor eover, two nenbers selected fromthe allylated 10 product of the

pol yval ent phenol, allyl etherified poly- phenols nodified by silicone,

pol yn&l ei nt des nodified by silicone, and tBe-pol ynaleimde resin in the
conposition according to the present invention nay be prelininarily al | oned
to react to fornlprepolﬁners resgectlvel . Thus,

characteristics Waxf udt RégheRpEBYEY éﬁada°ﬁDFpW6F6é|€39F tﬁ&ﬁﬁ@ﬁﬁgﬂﬁ§’cured
product is obtaigeeassont hat cbherthgr ageéaki sukcas asf chlreopr ddartc i mvent i on

|s further InprO%%g%b%ggt?SﬁHSfthéhﬁreLKQEfgreﬂggegga &ﬁ p&@@ﬁ§§riﬂytﬁ§at

curing the resin® Sent inventron e curing is
permittabl e everelsot&ddetsanfdané-gecardbnst such as éoﬁdméﬂédtﬁﬁﬂéﬂé&SAIy

by the use of a LUt HPpREERECEBRBEunSUGE 2 s%ahx&tteangbuci@ Ha@al C
phosphi ne 2 conmpounds such as tri phenyl phosphi ne, tri-4-nmethyl phenyl -

phosphi ne, tri-4-nmethoxyphenyl phosphi ne, tributyl- phosphi ne,
- trioctyl phosphine and tri-2neygeeehhgbmppbagpbnnehusadbealingd yuseri zati on

“initiators such as benzqyl, peroxide, di=t- l..p Lo C l. A& PXi de,
30 lauroyl peﬁE%P%%?“§§8t§V BEFgXFﬂg?dﬁﬁgh& thy ylékgggﬁg&b3§§m4$%é)
~cycl ohexanone pewaxhiee subbtgb Aydpdpepoxadenaadedzobi si sobutyronitrile,

~as well as ggrtiary amnes such as tributylamne, triethylamne and

trianyl am ne, . .
The electronic part of the present invention

is easily prepared by subjecting the compound to
transfer molding or compression molding at a temperature
of 160 - 200 °C. '

15 '

Also, a copper-élad laminate as one of the
electronic parts of the present invention is prepared
according to a well-known method. For example, a resin
varnish obtained by dissolving the aforementioned resin

20 composition into an organic solvent \is Impregnated into
a base and heat treated to give a prepreg sheet, which
is then superposed on. a copper foil and heat laminate
molded to give a copper-clad laminate. As the solvent,
there are mentioned methyl ethyl ketone, ethylene glycol

25 monomethyl ether, N,N-dimethylformamide, N-methyl-2-
pyrrolidone and the like. As the examples of the base,
there are mentioned a woven fabric, unwoven fabric, mat
or paper comprising an inorganic or organic fiber such
as a glass fiber, a polyester.fiber or a polyamide

30 fiber, or a combination thereof. '

The heat,tfeatment condition is appropriately
determined depending on the kind or amount of a solvent;
a catalyst or an additive to be used.
'35 o
As the heat treatment condition, there is



guat ernary ammoni um salts such as benzyl triethyl amoni um 35 chl oride and
benzyl tri methyl amoni um hydroxi de, i m dazoles, boron trifluoride

conpl exes, transition nmetal acetylacetonates and the |ike w thout
limthtion®  thereto. Anpng these catal'y8ts, the organi c phosphine

- conpounds and i m dazoles are particularly preferred. It is also possible to
- conbine a well-kpown. 5 inhibitor in order to_control the _curing rate. The

i nhi bitor incluﬁggwgﬁgﬁ% s{%%c FeRe ,%fgf??-%3t§|Fﬁ?PﬁﬁﬁﬁgFBhgﬁoﬁg% -

2, 2' - met hyl enebiZ(¥- ¢ hynd&r ta bprgs phvedod§, 10 - 100 kg/cm” for 20 - 300

4, 4" -met hyl enebiggi(rdy s 4l -t - butyl phenol ), 4.4'-thiobis-

(3-nmet hyl -6-t-butyl phenol) and hydroqui none nononet hyl 10 et her,

pol yval ent phenol s such as hydroqui none, catechol, p-t-butylcatechol,

2, 5-di l-lt- Ibutsylhhydr oqui noneas rwmyfjhy@u mh 'ﬁ@nﬁtné- Eyéy!nhydtgqubneaemnd
pyrogal | ol , phenot I ne conpounds suc S. phenot hi azi ne z0- .

phenot hi azi ne an%c?r&;‘%:oe Ja%%pcggn'b hiBETHE" a'hg"ﬁﬁ‘ FPPodB- efgeitiﬁﬂitné‘n
conpounds such @rd¢edsgpsbiltphend| Bmneoeedudlenat cosedi peblykanhaeing

Vel | - known epoxiad @sidie) Bl RO £ Diga RSN Srmhéﬁmaéssi&gﬁgfgbi nati on

in the resin conposi- 20 tion of the present 1nvention. I s of the
epoxy resins i nELFFEEZOHS RAKE PRIGLRL | Wi Blar kg@dofr Bheathermosetting

10 resin composition is very excellent in heat resistance,
dimensional stability, low stress characteristics and
adhesive properties as compared with conventional known
electronic parts and thus hés a Qreat industrial value.

15 The presentlinvention is specifically explained
with reference to examples.

The functional group containing silicone
resins used in examples are shown in the following:
20 ' e
Silicgne (a), molecluar weight M, = 3300

” N

TH3 THs TH3
25 H - §i—0—— §i0 —| Si - H
CH | cuy )40 cH,

Silicone (b), molecular weight M_ & 1800

30
. :
Tﬁs ‘I:”3 TH3
HZN—(— CH2%3 Sli-o SIiO —_— SIJ.—(- CH2——}3—NH2
35 cHy  cHy J 20 cuy



-

novol ak resin which is a reaction product of a phenol such as phenol or
o-cresol and fornal dehyde, a glycidyl ether conpound derived froma phenol
havi ng a val ency 25 of 3 or nore such as phloroglycine, tris(4-hydroxy-
phenyFk) methane or 1,1, 2, 2-tetraki s(4-hydidxyphenyl)- ethane, a diglycidyl
et her compound derived froma dival ent phenol such as bi sphenol A,

bi sphenol F, hydroqui none or resorcin or fron1a halo enat ed bi sphenol 30
such as tetrapr SAdBLoSeersl) . Amodscarkiare wei@ht ved from

p- am nophenol , m am nophenol, 4-am no-m cresol 6 am no-mcresol,
4,4'-dianinodiphen | met hane, 3, 3'-diamgnodip yNmet hane,

4,4' -di am nodi phenyl ether, 3,4'- dian!gdngph' et her,

1, 4- bi s(4-am nop n Xy) - 35 benzene bijs(3- nlnophenoxy)benzene
1, 3-bis(4- gmng Jﬁq - argdppphenoxy) benzene, -12
2, 2- bi s(4-am nop énoxy éhyl)prdpa@e p- phenyl enedi am ne,
n}phenylenedlanlne 2, 4- toluenedlan1n4 2,16- tlol uepedi - am ne,
p- xyl yl enedi am ne, n}xylylenedlanlne ch.A-Cydwpe- anebi s( et hyl am ne) or
1, 3-cycl ohexanebi x(met hyl - 5 am ne), 2 egC|dy ester conpound derived
froman aromatic carboxylic acid such as p- oxybenzoic acid, moxybenzoic
acid, terephthalic acid or isophth@Hj:_

10 ] /\

—Si - CH2 -}T OCH CH- CH

CH3

15 Silicone (d), molecular weight Mw = 4700

CHy [ CHy )
@—lCHz -}T—fSi—O ———S8i0 —
20 I | f
0
CH, [ CH3 J55
I
25 Si——(CHZ—)T—Q
| o
CH, |

Referential Example 1
300 (Synthesis of a polyvalent phenocl as a raw material)
Into a reactor equipped with a thermometer, a.
stirring device and a reflux condenser were charged
431.6 g (4 equivalents) of o-cresol, 122.1 g (1 equi-
valent) of p-hydroxybenzaldehyde, 3.0 g of p-toluene-
35 sulfonic acid as a catalyst and 872 g of n-heptane as a

reaction solvent. After the resin had been completely



acid, a hydantoin epoxy resin derived fromb5, 5-di nethyl- hydantoin or the
i ke, an alicyclic epoxy resin such as 10

2, 2- bi s( 3, 4- epoxycycl ohexyl ) propane, 2, 2-bi sE4-(2, 3-
epoxypropyl ) cycl ohexyl ] propane, vinyl cydifoltexene di oxi-de or

3, 4- epoxycycl ohexyl net hyl - 3, 4- epoxycycl ohexane car boxyl ate, .

N, N-di gl ycidylaniline or the like. One or .nore pf these epox i are
used. 15 Al so, %;lss oY e tg"‘peox"illxrteus"'—len-wcausr ihrfga taeg&e)nttcf A %/\%TEF e-rkyn%\g/\nl?léagént S
used. Exanpl es d¥5 tHe tmearrinhcdukde zeatonan gk dedwidratuicdn as Phenol novol ak

or cresol. nove{gkeya HLOT e LHNEHNG Stirlbeas diamod phenyl £620
nmet hane or di am nodi pheny] sul fone, en_acid anhydride such as pyronellitic

di anhydri de or hd&iPAFhebhdthan £oXEDh P 15 HMNIRRGREYAE ¢ hotft® | i mitati on
thereto. 1t5is mlax s Piddudio RbsAitdMwaivdl frid Iveds 261 tdfed he present

I nvention. As p.he fill r~“% t her re. mentiagned silica powler, alum na,
talc, calcium céalr soonla"feeé,a it an|5u v%t?t"ge,t%cqné{}j agtsbre% "bst,emrﬁ’éé%a\,,\g'bﬁ%bd red,
gl ass fiber andasheq iwith arakqrarand dridd) asfYe T argdvides ahdredusedia are

preferred. The dnafgani G idd oc For A Hdur 15 IPvan@noaRswang is
preferably incorporated in an anpunt, of 25 - 90 ‘% I n_proportion

0 by wei ght
of the total a ish RiRyn RAiorkBsiad 2 iR &@e@ﬂ%)n an anount
of 60 - 8Q (% by wieightis Ieferred to as TBM-lle present invention, there may

be added :
| Referential Example 2
(Synthesis of an allyl ether compound)
Into a reactor equipped with a thermometer,

15 a stirring device, a dropping funnel and a reflux
condenser were charged 120 g (1.08 equivalents) of the
polyvalent phenol TPM-1 obtained in Referential Example
1, and 420 g of dimethylsulfoxide as a reﬁction solvent.
After the resin had been completely dissolved, 21.9'g

20 (0.54 equivalent) of 99 % sodium hydroxide was added
and the mixture was suffiéiently stirred. After 43.6 g
(0.56 equivalent) of allyl chloride had been added
dropwise over a period of 1 hour while maintaining the
temperature of the reaction system at 40 °C, the

25 temperature was raised up to 50 °C and maintained for
5 hours. After the dimethylsulfoxide had been removed
by distillation, 600 g of methyl isobutyl ketone was
charged to dissolve the resin. The solution was washed
with water and filtered to remove inorganic salts, and

30 the filtrate was concentrated to give 132.6 g of a
reddish brown semisolid resin which was free of a
nucleus-substituted allyl group and had an allyl
etherification yield of 50 % and an OH equivalent of
262 g/eq, (which is referred to as ALN-1).

35



a nol d-rel ease agent such as a natural wax, a synthetic -13- wax, a

hi gher fatty acid or a netal salt thereof or a paraffin, a coloring agent
.stich as carbon bl ack, a coupling agent or the like, if necessary. There
may b€ al s added a flane retardant such as antinony trioxide, 5 a
phosphorus conpound or a brom nated eposy l7esin. The resin conposition thus
obt ai ned i s conpounded by nelt kneading with an ordi nary kneadi ng machi ne

.such as a roll é kne deé E:10 TE glectronic part of the present

i nvention i s eas ?3 6?88&? d~B§™8abj &cting the conpound to transfer nolding
or conpressi on nb$Hnhfeatisaofenperdiyleesher60omp@@ddlerr]C. 15 Al so, a
copper-clad lam nate as OnﬁeQEtEBﬁ %EECEBHHhEtQQrE% QBetQ%n@f%%%&Er as

invention is prepared according to a_well-known hod. For exanple, a
resin varni sh obidi RB§epgndiiddoE#rRELIeNE aﬁsf—éﬁeﬁflﬁéné&er égoyngg of the

conposi tion 5ntopanyoagaatcpaehmgnmpms1!aaeeghah@ddlE&@malhas@ qnd deeat
treated to give 2.BEsRIEH:8NCEL s¥M R0l 84t BGL:TUALTRYS O RckORP s O
the dimethylsulfoxide was changed from 420 g to 210 g
and the amount of the methyl isobutyl ketone was
changed from 600 g to 300 g to obtain 76.3 g of a
10 reddish brown semisolid resin which was free of a
nucleus-substituted allyl group and had an allyl
etherification yield of 100 % and an OH content of

0.2 %, (which is referred to as ALN-2).

15 Referential Example 4
(Synthesis of a polyvalent phenol as a raw material)
Into a reactor, were charged 215.8 g (2 equi-
valents) of o-cresol, 122 g (1 equivalent) of p-hydroxy-
benzaldehyde, 3.0 g of p-toluenesulgonic acid and 528 ¢
20 of n-heptane. . .-

A reaction was conducted-.by azeotropic
dehydration at 105 °C for 7 hours in the same manner as
in Referentiai Example 1. After the reaction product

25 was filtered, it was dissolved in 1148 g of methyl
isobutyl ketone and washed with water. After separating
was made into layers, the oil layer was concentrated to
give 249.0 g of a reddish brown semisolid resin which
had an OH equivalent of 125.9 g/eq, (which is referred

30 to as TPM-2). '

Referential Example 5
{Synthesis of an allyl ether compound)
| Into a reactor, were charged 140 g (1.112
35 equivalents) of the polyvalent phenoi TPM-2 obtained in
Referential Example 4, 322 g of dimethylsulfoxide as a



nol ded to give a copper-clad |am nate. As the solvent, there are nmentioned
nmet hyl et hyl ketone, ethylene glycol 25 nononet hyl et her,
N°N-di met hyl f or mam de, N-nethyl-2- pyrrolidone and the |ike. As the
exanpl’es. of* the base, there are nentioned ggwoven fabric, unwoven fabric,
mat or paper conprising an inorganic or organic fiber such as a gl ass
fi-ber, a polyester fiber or a polyam de 30 fiber, or a conbination

t hereof . The heatreaebiomnsobwoenit t i d3. 2 sg aphr DPF i eqwi v pntey MhP dependi ng

on the kind or anpydiuRfnhfdsOk¥EOtand £RI&IYSto Fsdneqididiam: | @ bdeaused.
35 As the heat treatnment condition, there is - ulcjt-eﬁ{’rentlcigeed t he press

mol ding at a tenperaPEFee of 2AGCR - TR F 135 TR S 6190 - 100
kg/cn2 for 20 - 3BénmenusdesinbReferential ExdsplesTridegivwbodl. & he of a

t her nosetti nge resj Ltion . . or Lo ant i j llent in

processabi | i t?/ an%g?%ggpgé%%ﬁges%‘L%%Jér]gh&pf%%mmtw a%?n%%nﬁr}xegﬁﬁeegnt heat

resi stance. Furtheuebews-$nes bibetedmElphrdTeur Atedad tan wetof the

thernosetting 10 ¢th&SiPiCALDOSI FidH1a i 6F Va0V epceldemitdd et frasi st ance,
aromatic protons and allyl gréup protons in lH-NMR),
(which is referred to as ALN-3).
10 _
Referential Example 6
(Synthesis of a polyvalent phenol .as a raw material)
 Into a reacfor, were charged 656.8 g (4 equi-
valents) of 2-t-butyl-S-methylphenol, 122.1 g (1 egui-
15 valent) of p-hydroxybenzaldehyde, 3.0 g of p-toluene-
sulfonic acid as a catalyst and 1300 g of n-heptane as
a reaction solvent, and a reaction was conducted in the
same manner as in Referential Example 1.--The reaction
product deposited by cooling was separated by filtration,
20 dissolved in 4400 g of methanol and,treated in the same
' manner as in Referential Example 1 to give 367.5 g of a
reddish brown semisolid resin which had an OH equivalent
of 144.1 g/eq, (which is referred to as TPM-3).

25 Referential Example 7 -
(Synthesis of an allyl ether compound)
' Into a reactor, were charged 70 g (0.487 equi-
valent) of the polyvalent phenol TPM-2 obtained in
Referential Example 6, 162 g of dimethylsulfoxide as a

30 reaction solvent, 9.84 g (0.246 equivalent) of 99 %
sodium hydroxide and 19,8 g (0.259 equivalent) of allyl
chloride, and a reaction was conducted in the same
manner as in Referential Example 2 to give 71.9 g of a
reddish brown semisolid resin which was free of a

35 nucleus-substituted allyl group and had an allyl
etherification yield of 60 % (calculated from the



di rensional stability, |ow stress characteristics and adhesive properties
as conpared with conventional known el ectronic parts and thus has a great
“i ndustrial value. 15 The present invention is specifically
expl*ained with reference to exanples. dhe9fancti onal group containing
silicone resins used in exanples are showm in the follow ng: 20 Silicone
(a), nol ecluar weight Mv = 3300 CH CH CH {err] Silicone
(b), nol ecul ar aEPEmti¢ cPFPLtens gomd Lyl grougiprotons inCHifNMR], - 15-

Silicone (c), nplecehalis Wedodtrdd =t2999 Aewed)y 15 Silicone (d), nolecular
wei ght Mv = 4700 [err] Referential Exanple 1 30 (Synthesis of a

pol yval ent phenol as a raw material) Into a reactor equi pped with a

t hernonet er, a Referential Example 8 '

5 {Synthesis of a polyvalent phenol as a raw material)
Reaction was conducted in the same manner as

in Referential Example 6 exceét that the charged amount
of 2-t-butyl-5-methylphenol was changed from 656.8 g
(4 equivalents) to 328.4 g (2 equivalents) to give

10 293.2 g of a reddish brown semisolid resin which had an
OH equivalent of 140.0 g/eq, (which is referred to as
TPM-4).

Referential Example 9
15 (Synthesis of an allyl ether compound)
Into a reactor, were charged 100.0 g (0.714
equivalent) of the polyvalent phenol TPM-4 obtained in
" Referential Example 8, 230 g of dimethylsulfoxide as a
reaction solvent, 14.4 g (0.361 equivalent) of 99 %

20 sodium hydroxide and 29.1 g (0.380 ééuivalent) of allyl
chloride, and a reaction was conducted in the same
manner as in Referential Example 2 to give 105.0 g of a
reddish brown semisolid resin which was free_of a
nucleus~-substituted allyl group and had an allyl

25 etherification yield of 48 % (galculated from the
aromatic protons and allyl groﬁp protons in 1H—NMR)',

(which is referred to as ALN-5).

Referential Example 10
30 (Synthesis of a polyvalent phenol as a raw material)
Into a reactor, were charged 492.6 g (3 equi-~
valents) of 2-t-butyl-5-methylphenol, 108 g
(1 equivalent) of m-cresol, 122.1 g (1 equivalent) of
p-hydroxybenzaldehyde, 3.0 g of p-toluenesulfonic acid
35 and 528 g of n-heptane and a reaction was conducted
in the same manner as in Referential Example 1. The

reaction product was treated in the same manner as in



stirring device and a reflux condenser were charged 431.6 g (4 equival ents)
of o-cresol, 122.1 g (1 equi- valent) of p-hydroxybenzal dehyde, 3.0 g of

~ p-toluene- 35 sulfonic acid as a catal yst and 872 g of n-heptane as a
reaction solvent. After the resin had be2fi eonpletely -16- dissol ved,
the m xture was heated to a tenperature of 105 Cto carry out azeotropic
dehydration. The m xture was maintained at a tenperature of 105 [err]C for
7 hours and theRe£B5PBYLIRS EsdmPLenperat Gi¥e $HA-3 9 PEadt FEAIBABduct
deposi ted by coalrbgg Waﬁu.ﬁbllﬁ.&r 6631gl{iﬁ§)hﬁfeaadna3825 gqoﬁvmﬁhanghﬁ at room
tenperature, wa w_t.h wa .apd.dried aft was hi at .reduced pressure
at 80 [err]C fo§g§4 hgéFg tgwéfs 280" ge t?eaalgﬁp'gamn powder (OH
equi valent: 110.9 g/eq), 10 (which is referred to as TPM1). Referential

Exanpl e 2 (§ynt beghsenkidh gkém?lgtber conmpound) Into a reactor equipped
with a thernonmeter, 15 evice, a dropping funnel and a refl ux

condenser were éﬁXPQB&SIEOOG gn. BégﬁauF§HPénF§?98P“FHe pol yval ent phenol
TPM 1 obtained in Referenthab Exaagpteot, weded2faggel dooeyhybsakboxi de as

a reaction SOlvggﬁlvalent) of the polyvalent phenol TPM-5 obtained in
Referential Example 10, 230 g of dimethylsulfoxide as a

10 reaction -solvent, 15.4 g (0.384 equivalent) of 99 %
sodium hydroxide and 30.9 g (0.404 equivalent) of allyl
chloride, and a reaction was conducted in the same
manner as in Referential Example 2 to give 107 g of a
reddish brown semisolid resin which was free of a

15 nucleus-substituted allyl group and had an allyl
etherification yield of 37 % (calculated from the
aromatic protons and allyl group protons in 1H-NMR),
(which 'is referred to as ALN-6). ’

20 Referential Example 12 . .
(Modification by silicone)
_ Into a reactor, were chared 100 g of ALN-1
obtained in Referential Example 2, 2 g of a platinum °
catalyst (platinum black containing 1 % Pt) and 331 g
25 of xylene. After'water had been completely removed
from the reaction system by azeotropic dehydration,
28.1 g of the silicone resin (a) was added dropwise
under refluxing xylene over a period of about 1 hour
and the mixture was maintained at the temperature for
30 about 5 hours under the reflux of xylene. After the
solution was then filtered to remove completely the
platinum catalyst, a product modified by silicone
was obtained by concentrating the filtrate (referred
to as the modified product (a)).
35
Referential Example 13
(Modification by silicone)



After the resin had been conpletely dissolved, 21.9 g 20 (0.54
" equival ent) of 99 % sodi um hydroxi de was added and the mi xture was
ssufficiently stirred. After 43.6 g (0.56 equivalent) of allyl chloride had
beert added dropw se over a period of 1 hoyr while maintaining the
tenperature of the reaction systemat 40 Férr]c, the 25 tenperature was
raised up to 50 [err]C and nai ntai ned for 5 hours. After the

di met hyl sul f oxi de had beenl&qgogeqeggtgkstbgkgtbggr @QOlgoog get Ry -
i sobutyl ketone was charged to dissolve the resin. % he sol ufi on mas washed

with water and f?FPBF&MLWGtPéHﬁvQlﬁﬁéﬁﬁéﬂﬁeeséFF§er£ﬁ8 39 hegRdnAifterat e
was concentratedakoagmweah&ZJGgggoBfalredduahabéou@ aefkeaeakiidnr @dilrewti,ch

was free of a nu u u i.tute n LIyl .c
etherification y%é %h gé&oure 93 Eéaégﬁlva|§n§38$g§§3” F ye 6mh|ch S
referred to s AEN-@}sssave completeRyf BMEnt | TheBExahpl 6 ef(syntheénsooﬁ an

allyl ether CO”DQHQ@% R83CL1aQn shRsaCcardpGiSd bheths éEEoHBB@e%béﬁtin
Ref erenti al ng e 2 except that the ampbunt of the Xva ent phenol
e

TPM 1 was chang PPBF\l?@ tPf ngture was malntalned at the temperature
for about 1 hour. The dioxane was removed by

distillation to give a product modified by silicone
10 ({referred to as the modified product (b)).

Referential Example 14
(Modification by silicone)
Into a reactor, were charged 100 g of ALN-1
15 obtained in Referential Example 2, 5 g of triethylamine
and 331 g of xylene as' a reaction solvent. After the
mixture was heatéd to a temperature of 140 °C to
dissolve completely the resin, 28.1 g of the silicone
resin (c} was added dropwise over a period of about
20 1 hour and the mixture was maintained at the temperature
for about 15 hours. The xylene and the triethylamine
were then removed by distillation to give a proudct ..
modified by silicone (referred to as the modified
product (c)).
25
Referential Example 15
(Modification by silicone)
Into a reactor, were charged 100 g of ALN-3
obtained in Referential Example 5, 5 g of triethylamine
30- and 331 g of xylene as a reaction solvent. After the
mixture was heated to a temperature of 140 °C to
dissolve completely the resin, 25.9 g of the silicone
resiﬁ (d) was added dropwise over a period of about
1 hour and the mixture was maintained at the temperature ’
35 ‘for about 20 hours. The xylene and the triethylamine
were then removed by distillation to give a product



equi valents) to 60 g (0.54 equivalent), the anount of the dinethylsulfoxide
was changed from 420 g to 210 g and the anmount of the nethyl isobutyl

ket one was changed from600 g to 300 g to_obtain 76.3 g of a 10 reddi sh
brow’ seni'solid resin which was free of &2niicl eus-substituted allyl group
and had an allyl etherification yield of 100 % and an OH content of 0.2 %

(which is refery gl%Qe%Sb®F§1?lCO&? (FE?QQESHtkglagxgﬂglﬁoéhf§y@the5'S of a

pol yval ent pheno as‘ara 0 a reactor, were charged 215.8 g

(2 equi- val ent Fogucs- éfedel , 122 g (1 equival ent) of p-hydroxy-

benzal dehyde, 3.0 g of p- toluenesulfonlc acid and 528 g 20 of n- heptane

A reaction was ondu ted eotropi c dehydration at 105 C for 7 hours in
t he same manner ﬁ?mp ﬁeﬂere ilal Example 1. After the reaction product 25
was filtered, it was di ss@heedlinldatd8 grofuakshgF kkebpeyyvadenhe and

washed with wat ghenéfﬂser tﬁepasairmgdwe§oa§é@sl PL Law?sobwfngalukayer was

concentrated to "give 2 g ared brown sem solid resin which had
an OH eqU|vaIenﬁe§Fr925191g éﬁmp%ﬁﬁlEﬂdlEMFeVéFFeHlSOdedtétaﬁaW¥R§2)
Referenti al Exagpkeifie8yahheabieol, amedk! yixethey neapongdat!abous

reactor, were CE% ge% 14 algtg n%&zat this temperature for 30 minutes

10 and then "immediately cooled to give prepolymers,
respectively. The prepolymers thus obtained, curing
accelerators, fillers, coupling agents and mold release
agents were melt kneaded with a heat roll according to
the ratios specified in Table 1 under the conditions

15 at 50 - 120 °C for 5 minutes and ground after cooling
to give compounds, repsectively. Next, these compounds
were transfer molded under the conditions at 175 °C at
70 kg/cmz for 3 minutes and postcured at 200 °C for
5 hours, and the-physical properties of the molded

20 products were evaluated. The results are shown in
Table 2.

Comparative Example 1
An o-c¢resol novolak epoxy resin (epoxy equi-'
25 valent: 195 g/eq), a phenol novolak resin (OH equivalent:
110 g/eq), a curing accelerator, a filler, a mold
release agent and a coupling agent were kneaded
according to the ratio specified in Table 1 in the same
manner as in Examples to give compounds. The compounds
30 were then transfer molded under the conditions at
175 °C at 70 kg/cm2 for 5 minutes, postcured at 180 °C
for 5 hours, and the physical properties of the molded
products were evaluated. The results are shown in
Table 2.
35



35 equi val ents) of the polyval ent phenol TPM 2 obtained in Referenti al
Exanpl e 4, 322 g of dinethylsul foxide as a reaction solvent, 22.2 g

- (-0. 556 equivalent) of 99 % sodi um hydroxi de and 44.8 g (0.586 equival ent)
of altyl chloride, and a reaction was conRdagted in the same nanner as in
Referential Exanple 2 to give 140.6 g of a 5 reddi sh brown sem solid
resin which was free of a nucleus-substituted allyl group and had an allyl
etherification yi 8%@"®le50 1% (c&Pcul ated fromthe aromatic protons and
allyl group protons in [errrHeNyBLylawBdcprodut e eoEedhéopasydaNed}y. 10

e AP R UflaYngadtppRPL YA 0] ELEARL2oaRa" A RLELT A1)
Into a reactor, wer'e char ge 56.8 g ? equi -"val ents) o ‘
2-t-but yl - 5- met hy bpleadeld, ar2ratigs(speqifiedsin Yabdat ). ofelt mixed by

p- hydroxybenzal deludeind @t9180 Pct ol ygpescsuhbontsiRcadwdenaseataiygt and
1300 g of n-heptane as .a reaction solvyent, and reaction was conducted in

the same manner a&bi ¥ EOREFALUERaRPBFelP tO dRemMBULEF 0RO pPHYtict
deposited by cool pr@psasneepakdt etliby Tiktoaitbas @Ore tihssbévednga 4800 g

of ariaang! Aog Leeat el it A PRRRE' ea8n! BeFehe" BRLLAL ReREPLES T 1O
' dissolved in 40 parts of N,N-dimethylformamide to give

10 a resin varnish in which N,N'-diphenylmethane bis-
maleimide was not deposited. The varnish was impregnated
in a glass cloth {(manufactured by KANEBO K.K., KS-1600,
treated with aminosilane), heat treated in an oven at
160 °C for 10 - 20 minutes to give a prepreg. Six

15 prepregs were superposed on a éopper foil (manufactured
by FURUKAWA CIRCUIT FOIL K.K., TTAI treated, thickness:
35 uym) and press molded at a pressure of 50 kg/cm2 at
200 .°C for 2 hours to give a coppef-clad laminate
having a thickness of 1 mm. The physical properties of

20 the laminates were measured accordipg to JIS-C-6431 to
give results shown in Table 3. For the measurement of
bending strength at 240 °C, laminates molded with 8
aforementioned prepregs under the same condition and
having thickness of 1.6 mm were used.

25
Comparative Example 2

A varnish obtained by dissolving 60 parts of
Kerimid C) 601 (manufactured by Rhone Poulenc) in 40
parts of N,N-dimethylformamide was impregnated in a

30 glass cloth and heat treated in the same manner as
Examples to form a prepreg, which was press molded at
200 °C at SO kg/cm2 for 2 hours to give a copper-clad
laminate. The physical properties of the laminate are
shown in Table 3.

35



reddi sh brown sem solid resin which had an OH equi val ent of 144.1 g/eq,
(which is referred to as TPM3). 25 Referential Exanple 7 (Synthesis of
an allyl ether conmpound) Into a reactor, were charged 70 g (0.487 equi -

val ent) of the polyval ent phenol TPM 2,gbtained in Referential Exanple 6,
162 g of dinethyl sul foxide as a 30 reaction solvent, 9.84 g (0.246
equi val ent) of 99 @6sod|un1hydrOX|de and 19.8 g (0. 259 equi val ent) of allyl

chloride, and a read@onwas conducted T the—same manmner —as 1T Referemntji al
Exanmple 2 to give Tu%pg of a reddish brown sem solid resin which was free
of a 35 nucl eus-syiswi tjut ed allyl group and had an allyl, efhegrifigatign
. £ e \O
yi el d of 60 @6(calcuhage fromthe ' '-19: "aromatic prqgoﬁs and allyl grnoup
protons in HNWR) . (Mhech is referred to as ALN-4). Referential Exanple|8 5
(Synthesis of a pgl yjgas phenol as a raw material) Reaction was condugted
In the sane mannep® as iIn |Referenti al Exanpbe & excepin t hat bbepchargag
anmount of 2-t-but €l -|5- mEIhprhbnOI Wwad changed Proh1§56'8 g & 4cequi'vabent s)
to 328.4 g (2 equkyale ts) to give
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10
af 140.0 g/ eq,

- (Synthesis of an allyl

(0.714 equivalent) of the polyval ert 2phenaol
Exanpl e 8, 230 g of dinethylsul foxide as a reaction ‘solvent,

equi val ent) of 99 % 20

allyl chloride,
whi ch was free of
et herification vyi
al |yl
Exanple 10 30 &(
reactor, were c

2-t-butyl - 5- net Byl jpht

equi val ent) of
and 528 g of n-e
in Referenti al

(continued)
(Numerals in the table represent pagy

Table 1

et her conpound) |

293.2 g of a reddish browm sem solid resin which had an OH equi val ent
(which is referred to as TPM 4).

Referential Exanple 9 15
nto a reactor, were charged 100.0 g
TPM 4 obtained in Referenti al
14.4 g (0.361

sodi um hydroxide and 29.1 g (0. 380 equival ent) of

an
Ref erenti al Exanpl eE 20t

group prot.onsg i€n

a reaction was conducted in the sane nmanner as in
O give 105.0 g ofj a reddish brown sem solid resin
mucl eus-suhstituted pllyl group and had an allyl 25
|gicof| 48 % (calBul ated| fromthe 1 aromatic protons and
H NVR), (which is|referred to as ALN-5). Referenti al
Sehfhelsis of a pol yval ent phenol as a raw material) Into a
rlged 492.6 g (3 equi_ vplents) of
prigf , d08 g (i eqgl val ent) of mcresol, 122.1 g (1
dioxlybenzal dehyde, 3.0 g of p-toluenesul fonic acid 35
ane land a reaction was conducted in the same manner as
mplefl. e ' ' S
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reaction product was treated in the sane manner as in 20- Referenti al
Exanple 4 to give 394.7 g of a reddish brown sem solid resin which had an
GH equi val ent of 131.6 g/eq, (which is referred to as TMP-5). 5

Referential Exanple 11 (Synthesis of an all gl ether conpound) Into a

. reactor, were charged 100 g (0.760 equivalent) of the polyval ent phenol
TPM 5 obtained in Referential Exanple 10, 230 g of dinethylsulfoxide as a
10 reaction -solpmnt, 15. 4m@ueac3&4eaquyVGMmumbmmfcﬂ&m%camdconlhydooxlde
and 30.9 g (0.404 equival enfﬁ) f al® Bglh r| de, and a reaction was
conducted in the same mannefSasTK Ref erer%‘tl dl Exanple 2 to give 107 g of a
reddi sh brown sem solid resin which was free of a 15 nucl eus- substi tuted

a1yl group and hadan @, cHRiieebantieon oy shiuaud! cislieheuicat ed o

the aromatic protons an group protons’in [err] H NVR), i's
‘referred to a® ALN-6). 20 OREFEESSHt PRV ORRKIYES1 2POMYdTeSaR i 89059’

silicone) Into a reactor, Wgaitadetd:10050 g9feg.N-1 obtained in
Ref erential Exanple 2, 2 g of a platinum

Phenol novolak resin: OH equivalent: 110 g/eq,
softening point: 90 °C.

15
Silane coupling agent A: manufactured by SHINETSU
SILICONE K.K., KBM-573.
Silane coupling agent B: manufactured by TORAY-DOW
15 CORNING SILICONE K.K., SH-6040.

Molten silica: manufactured by DENKI KAGAKU KOGYO, K.K.,
FS-891.

20 Spherical molten silica: manufactured by DENKI KAGAKU
' KOGYO K.K., FB-90.
25
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-catalyst'(platinunrblack containing 1 % Pt) and 331 g 25

After water

~azeotropi ¢ dehydrati on,

of xyl ene.

had been conpletely renoved fromthe reaction system by
28.1 g of the silicone resin (a) was added dropw se

undeéer -refl uxi ng xyl ene over a period ef2abeut 1 hour and the m xture was

mai nt ai ned at the tenperature for 30

about 5 hours under the reflux of

xyl ene. After the~selytiror—was—then—+i-Htgred—to—rerve—rporpletelyrthe
pl ati num cat al yst, a.pmo¢uct nodi fi ed by Qilicone was obt ai ned b
concentrating the riltgaie (referred t0_as t he nndkfred br oduy ) ) . c§§3
Referential Exanpl g2 £38( ModiFi cqti on BySsi|l i cdne) - 20 - IRJ al regtdr,
were charged 100 gcoﬁfﬁ,ﬂ'- di phenyl met hade bisnaleim del (referredito~
hereinafter as BM) gnd 369 g of| 1, 4-di oxgne as a fgactipn solyvent} and the
m xture was heatedi td a tenperatjure qf 10Q *G5 tb di spol vezcqapl et & yo
BM. Then, 58 g of t|h@ $ili%ong resi*h fb)| was added dropwi se~over{ a erRed
of about |-hour, apd [HhetFid-t-g—was—ra-fira-red—at—t-he—tprperat-urerfoi
about 1 hour. The dicxane was rgnoved by - © o
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distillation to give a product nodified by silicone 10
the nodified product (b)).
Into a reactor,

sflicone)

Ref erenti al

obt ai ned

(referred to as
Exanpl e 14 (Modification by
were charged 100 g of ALN-1 15

in

‘Referéntiall Exanple 2, 5 g of triethyl ani 8@ and. 331 g of xylene as a

reacti on sol vent.

After the m xture was heated to a tenperature of 140

[err]C to dissolve cgmpigtgry the Tesrm, 281 of _the stTiconejresin (C
was added dropwi se oJar @ Hekd od @f abaut 29 1 hour and the m xture wap
mai ntai ned at the te ear,&ué"of or "@bouf’ol5 Toufs.gThe myl eng andl t heg :
triethylamne were t gnzékrﬁwed by dlst[]Iat|01 tg glve a proudct nogi fied
by silicone (referre Stinsad o he modi fFed produ c)). 25 Referpntial
Exanple 15 (Modificatfion by & 1icahe) Ento A reackor, were gharped 180 gj of
ALN-3 obtained in Reflerfeptilal SExanfl e 52 5 dRof t?\eth?lan1ﬁb 3p aRd 3B1
g of Xylene as a reac[tloﬁ‘ doPvent> x A ar The fri xPure Was héatefl to 8
tenperature of 140 hxr]QLuAman“m=“%%#§tC‘lthewcs:m 25—D—g—of—t+hp
silicone resin (d) wags addedfqgopmnse oyer f,pprigd ofgaboute 1 hour @nd {he
m xture was mai ntai ngd jag tihe+t er(,pefa;_.ur'e a5 | fog about 20 _houfs. Fhe
xylene and the triethyllamnes> 5> <& * &%
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were then renoved by distillation to give a product -22- nodified by
silicone (referred to as the nodified product (d)). Exanples 1 - 11 5

- Fhe allylated products of the polyval ent phenols, the nodified products (a)
- (d)* obtéeined in Referential Exanples andgBM were- bl ended at ratios
specified in Table 1, nelt m xed by heating at about 130 [err]C, maintained
at this tenmperature for 30 mnutes 10 and then i medi ately cooled to give
prepol yners, respecti \gyiyalllFa ow:epEMMIENS- g REVIBEOMEd, curing
accelerators, fillers, coupling agents and nold rel ease agents were nelt
kneaded with a heat roll according to the ratios specified in Table 1 under
the conditions 13* atBas®ol Hardness|:C fASTM DvidhfREsband ground after
cooling to give conpounds, repsectively. Next, these compounds were
transfer nol ded under the conditions at 175 [err]C at_ 2 70 kég/c eﬁsr%_ for 3
mnutes and Post ¢led BA Fdhed ot th s OF #hdthieemahyandhy ‘?:)‘?gJﬁ% Etes of

the nol ded 20  produgis 4 enRMdetiftbd BRAESHRSADZS SEESSK0SWO | nLTabl e 2.

**%** OFP 84 pin, 34 mmt, IC chip 10 x 10 mm; packages in
which cracking has been generated after the
10 treatment in a pressure cooker at 121 °C at 100 %
RH for 24 hours and the dipping into a solder bath
at 260 °C for 10 seconds.

15
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Conpar ative Exanple 1 An o-cresol novol ak epoxy resin (epoxy equi- 25
valent: 195 g/eq), a phenol novolak resin (OH equivalent: 110 g/eq), a
~Curing accelerator, a filler, a nold rel ease agent and a coupling agent
~were kneaded according to the ratio spe@di-ed in Table 1 in the same manner
as in Exanples to give conpounds. The conpounds 30 were then transfer

e/ od aor 1 £ ok [y

nol ded under the condirttons—at—t+s—te+rEcat—Fokgrerferr—fer—5S—mnutes,
post.cured at 180 [err]§ of 5 hours, and the physical |propefties ¢f the
nmol ded products were ¢yal uated. The results are [shown|in dahhle &. |35« |-
23 - Exanples 12 - 19|kme allyl ated products of |thegpqlyval ¢nt -phenol;?
obtained in Referenti &g Fxanpl es and BM were bljended |at raffi os specififd
in Table 3, nmelt m xedSKEYy heating at 150 [erjr]C - |160 [¢rr]C,
maintained with stirrifng al tnis tenperature 1o0rf 10 1Q 20~mMNutes|to gipe
prepol ymers of which Yiscositiés were in tHe rarfge of |6 -27|poiSe| A0
parts each of the prepollyfers was:diissol vedei n 40 parts o a
N, N- di et hyl f ormam de|td give
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10 a resin varnish in which N N -di phenyl met hane bis- nmal ei m de was not
deposited. The varnish was inpregnated in a glass cloth (manufactured by
KANEE:O_\K. K., KS-1600, treated with am nosilane), heat treated in an oven at
160 [err]& for 10 - 20 minutes to gi ve_a3dpr_epreg. Six 15 prepregs were
super posed on a copper foil (manufactured by FURUKAWA CIRCUI T FOL K K.,

. TTAl treated, thickness: 35 pnm) and press nolded at a pressure of 50 kg/cm

at 200[err]C for 2 hou[& tOf grve, a gopper-clad | am nate having a thickness
of 1 mm The physi cal 3§&pe ti es:a’o_f 20 the | am nates were measured
according to JI S-C 643[@teo i ve resylts shown in Table 3. For the

measur enment of bendi ng at h-atv 240 [err]C, Iam nates nolded with 8

af orenenti oned prepreg k theSsdame condition and having thickness of
1.6 mm were used. 25 O tive Fxgnple 2 A varni sh obtained by dissolving
60 parts of Kerimd (@manuif agt ured by Rhone Poul enc) in 40 parts of
N, N- di et hyl f or mani de Wwag &E edhat éd i ria 30 gl ass cloth and heat

UJ

ompa
X
oo

o
1§ -

treated in the same nmapngr ps nplles teo forma prepreg, which was press
mol ded at 200 [err]C a} 30 Kka/c r 2zZwours to give a copper-clad
| ami nate. The physical | poperd i es of th@ | am nate are shown in Table 3. 35

18
>3
>3 m

17
>3 min
>3 min

16
>3 min
>3 min

15
>3 min
>3 min

Table 3 (continued)
Example

Physical properties of laminates

14
>3 min
>3 min

13
>3 min
>3 min

12
>3 min
>3 min

Ordinary state

boiling
According to the TMA method with® use of a thermal analyzer - model DT-40, manu

SHIMADZU SEISAKUSHO, LTD.

*

of solder, at]| 2 hours after

resistance
300°C

Heat




-

- 25 -

- 26 -

BM : manuf actured by SUM TOMO CHEM CAL CO., LTD.,

. Bestl ex BH_180. ESCN-195XL: panufactured by SUM TOMO CHEM CAL CO., LTD.,

novolak r é&s

d-cresol novo esin (epoxy equivalent: 195 g/eq). Phenol
il I ' Iﬁ BmL 110 g/eq, softening point: 90 C. 15 Silane
coupling ag AN _ d by SHI NET I'LI CONE K. K., KBM573. Sil ane

coupling agent B: manufactured by TORAY- DOW 15 CORNI NG

SI LI CONE K. K.

K K.,

FS-891. 20
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SH 6040. Molten silica: n@bdIM8t ured by DENKI

5

KAGAKU KOGYQ,

Spherical nolten silica: manufactured by DENKI KAGAKU

1. A thermosetting resin composition comprising

(A) an allylated compound of a polyvalent phenol
represented by the following formula (I)

~
OH r R11 OH OH

R12
c
, RS y
. R 10
OH : £§§%S*OH
7 9
n R xd

/0

¥
o

_

6

wherein substituents R1 - R™ each represents a hydrogen

atom or a saturated alkyl group havipg 1 - 6 carbon

atoms, substituents R7 - R12

each represents a hydrogen
atom, a saturated alkyl group having 1 - 4 carbon atoms
or an alkoxy group having 1 -~ 4 carbon étoms, Xa - X-e
each represents a hydrogen atom, a chlorine atom or a
bromine atome, and the average repeating unit number n
denotes a numeral from 0 to 5, and

(B) a polymaleimide compound containing two or more

maleimide groups in the molecule.

2. A thermosetting resin composition compris-

ing the thermosetting resin composition according to

Claim 1 and at least one of silicone resins represented

by the following formulae (II) and (III):



KOGYO K. K., FB-90. 25 30 35 - 27 - - 28- -29- * Spiral flow
EMM 1-66REVISTON A ** Bar col Hardness: ASTM D 2583-67 5 * KK TVA

fret hod, Wi t : anal yzer nodel DT-40, manufactured by SH MADZU
SE SAKUSHOT‘I“B““““M"‘}EH"“LW n, 34 mt, IC chip 10 x 10 nm packages in
whi ch cracki*ng¢has bten® génerated after the3316 treatnent in a
pressure cooker at 121 C at 100 % RH for 24 hours and the dipping into a

sol der bath at 260 [err]C for 16 sgcon{s. (15 > R
|1 _ ll ll l1

R, - SiO $10 Si0 s‘i = R, (II)
S Rl k RZ J L kRJ Jm Rl

wherein Rl and R2

phenyl group, and R3 represents a hydrogen atom or a

each represents a methyl group or a

functional group containing an amino group, a glycidyl

10 group or ‘an alicyclic epoxy group, ¢ denotes a numeral
in the range of 0 - 500, and m denotes a numeral in the
range of 1 - 500, or

1 S ]

(III)

R, KR Jp R
-
20 wherein Rl and R2 each represents a methyl group or a
phenyl group, and R3 represents a hydrogen atom or a
functional group containing an amino group, a glycidyl
group or an alicyclic epoxy group, and p denotes a
numeral in the range of 0 -~ 500.
25
3. A thermosetting resin composition accord-
ing to Claim 1 wherein the (A) is a compound of the

Formula (1) where Rl - R6 each is a hydrogen atom or a

saturated alkyl group having 1 - 4 carbon atoms, R7 - Rlz

30 each is a hydrogen atom, a methyl group or an alkoxy group
having one carbon atom, X, - X, each is a hydrogen atom,
and n is a numeral of zero to five, and the (B) is a
polymaleimide compound having two or more maleimide groups
in the molecule.

35



20 25 30 35 - 30 - - 31 - CLAIM5 1. A thernosetting resin
- gonposi tion conpr|5|ng (A) an alTyrated conpound of a polyval ent phenol 5

. represent ed by the "ﬂ m (1) 20 atons, substituents R - R
each fgprgsents a 'ﬂ" m l at ur at d al kyl group having 1 - 4

carbon atons or an al k6 xytgrbup® having 1~ 4 “carbon atons, Xa - X J[err]

- each represents a hydrogen atom a chIerne atomor a bron1ne atone, and

~the average repeating unit4nNunRetn8rhssetdeAQt 88 sanNeBRIpAls iftiAP0 ddhpr i AN
ing.the thermosetting resin composition of Claim 3 and
the silicone resin of the formula (III) defined in Claim-
2 wherein Rl and R2 each is a methyl group, R3 is a
hydrogen atom or a functional group having an amino

5 group,” a glycidyl group or an alicyclic epoxy group, and
p is a numeral of zero to 150.

5. Electronic parts molding-sealed, which are
made of a resin composition comprising a thermosetting
10 resin composition according to any one of Claims 1 to 4

and fillers.

6. A copper-clad thermosetting resin
laminate wherein a resin varnish obtained by dissolving

15 the thermosetting resin composition according to Claim 1
or 3 is impregnated in a base material and heat treated
to give a prepreg, which is superposed on a copper foil
and heat molded. , -

20 ' 7. A thermosettlng resin comp051tlon accord-
ing to Claim 2 wherein the silicone resin of the
formulas (II) and/or (III) to be included is in the
form of reaction products of the éllylated compound of-
polyvalent phenol (A) or the polymaleimide compound (B)

25 therewith.

8. A thermosetting resin composition accord-
ing to Claim 2 wherein the silicone resin is in an
amount of 3 - 30 % by weight on the basis of the

30 allylated compound of polyvalent phenol (A), the poly-

maleimide compound (B) and the silicone resins.
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(B) a pol ymal ei m de conpound contai ni ng two or nore redermide groups in the
mol ecule. 2. A thernosetting resin conposition conpri:s- §Qheetﬂa9§ee’h|il laced
fherhnsettlng resin conmposition according to daim1l an lof
"silicone resins represented by the follow ng fornulae (I mm E

[err] wherein [err] and [err] each represents a nethyl

group, and R3 represents a hydrogen atom or a functional gr oup contalnlng
an am no group, a glycidyl 10 group &Eéiﬁﬁﬂgcyclic epoxy group, [err]
denotes a nuneral iTHEReOSEMTENGSRESIN SO0MPASUT DONEANDEESE MHEREAIF i n t he
range of 1 - 500, or [err| 20 rHRen '%dﬁ@?ﬁo&?&jJA | each represents a
nmet hyl group or a phenyl group drogen atomor a
functional group containing an ani no group, a glycidyl group or an
alicyclic egoxy group, ang RnhdeqRlset +anduiisal Id?miaaesmrw of GrovRPP. 25

3. Athernosetting resin conposition accord- |ng to Jaim1 wherein the’
(A is a ConpouHBlSP gostains a compound of

~
OH 2( rRM om rR'2 oy
4 _
R , R I R6
10 - C c
R . X 3,L\)J 5
1 R X R
a 8 c , s (I)
R 10
OH @ioﬂ
7 9
R X R X
15 N b Jn d

wherein substituents Rl - R6 each represents a hydrogen
atom or a saturated alkyl group hawing .1 - 6 carbon
atoms, substituents 87 -~ R12 each represents a hydrogen

20 atom, a saturated alkyl group havind 1l - 4 carbon atoms
or an alkoxy group having 1 - 4 carbon atoms, Xa - X
each represents a hydrogen atom, a.chlorine atom or a
bromine atome, and the average repeating unit number n
denotes a numeral from 0 to S,

25 and a polyamide compound having two or more maleimide

groups and, if desired, a compound of

R, ( R, ¥ (R, Y R

]1 Il ll |1

30 R, - Si0 ——Si0 - $i0 —4— Si - R, (II)
| | | | |
R, L Ry PRy Jm Ry

wherein R1 and R2 each represents a methyi group or a

3% phenyl group, and R3 represents a hydrogen atom or a

functional group containing an amino group, a glycidyl



~formy)a (I) where [err] - [err] each is a hydrogen ato gﬁ%ﬂ-ﬁt rated
“al kyl group having 1 - 4 carbon atoms, R _ R12 30 eg?g"ﬂﬂ% :
o]

“atdm a nethyl group or an alkoxy group having one carb
each is a hydrogen atom and n is a nuneral of zero to filtf#) :
a pol ynal ei mi de conpound having two or nore naleinde groups in the =

nol ecul e. 35 4. A thernosetting resi,n_conpositiion conpris- ing the

thernosetting resin compasitign.of Clai'm 3 and the ,silicane res] t he

formia (1115 JEPiReg? BRcaieTa%, SpBiY BaBlP o 4] e f o ntMdLeL o0

group, R3 is aiRydhegzangeomfoP a POAGct rodam gesopeisar mymearadniip the

group, a glyciduhgar g¢pi1oL 8foal beyclic epoxy group, and p is a nuneral of
zero to 150, 5. Electronic parts nol di ng-seal ed, which are made of a resin
conposi tion conprising a thernosetting 10 resin conposition according to
any one ofsClains 1 to 4R€nd fiREers. q A mqpper-clad t hernosetting resin
| am nate wherein a resin& ar hi sh™obt ai nped by “di ssol ving 15 t he :
t hernosetting resin conpaesition accOrdihg to Claiml1 or 3 is inpregnated in
a base materi al andRBeatSiQeTteai-—-O T Si - Ry (I11)
§

|| |

Ry JP Ry

Ry

10 .
wherein Rl and R2 each represents a methyl group or a
phenyl group, and R3 represents a hydrgeon atom or a
functional group containing an amino group, a glycidyl
group or an alicyclic epoxy groub, and p denotes a

15 numeral in the range of 0 - 500. The composition is

useful for electronic parts.
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.tngive“% prepreg, which is superposed on a copper foil and heat nolded. 20
*7. A thernosetting resin conposition accord- ing to Claim2 wherein the
*silicone resin of the formulas (I1) and/or (l11l1) to be included is in the

f or m of

(A) or the polymnal ei mde conpound (B) 25
éi Ejrgg gccord- ing to O aim2 wher eiReplbeenenti Shwee + d4i/5/96s in

resin conpo
an anount o
of pol yval ent phenol
‘resi ns.

(A) an

reacti on products of the allylated conpound of polyval ent phenol

therewith. 8. A thernosetting

% by wei ght on the basis of the 30

(A) . ThEMISEYTINEREIN ArBS PN e B5e arifirEdle silicone

al Iyl ated conpound

FOR AN ELECTRONIC PART

thermosetting resin composition comprising

compound of a polyvalent phenol represented
by the following formula (I)

\
oy , (- gll oH r12 OH
| é&" | r®
i, ¢
Ry Xq |‘R3 X [ R X_ (1)
) c e
g% 10
@ a
R 9
~ b )nR Xd - )
1 .6

wherein‘substituent R® - R~ each represents a hydrogen
atom or a saturated alkyl group having 1 - 6 carbon
atoms, substituent R’ - R12
atom, a saturated alkyl group having 1 - 4 carbon atoms
or an alkoxy group having 1 - 4 carbon atoms, Xa = %o '
each represents a hydrogen atom, a chlorine atom or a
bromine atom, and the average repeating unit number n
denotes a numeral from 0 to 5, and (B) a polymaleimide
compound containing two or more maleimide groups in the
molecule. The present invention also provides a thermo-
setting resin composition comprising silicone resins
having the specific structures in addition to the
composition containing (A) and (B) above mentioned.

each represents a hydrogen
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