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Description EPOXY RESIN COMPCSI TION 5 TECHNI CAL FI ELD
[0001] The present invention relates to an epoxy
resin conmposition excellent in heat resistance and
insulation reliability, a prepreg using the sane, and
further a 10 nmetal clad |am nate forned by | am nating
the prepreg. BACKGROUND ART [0002] Recently, in the
field of electronic device 15 materials, as electric
‘appl i ances have been | R&SEFSRGIQR functional i zed and
m ni aturized, high-density nmounting of LSI and
designing of nmultilayer printed wiring board have
been advanced. Particularly, a printed wiring board
ERQXY RemiN GRNRPDITPpa¥kagi ng under goes steps such as
wire 20 bondi ng of sem conductor chips, resin sealing,
and solder reflow at high tenperature during a
production process thereof. For the material of the
THOHNTGKL WIELD board for use in such products, a
hi gher glass transition tenperature (Tg) as before is
[oooqui red in order to 25 maintain physical properties
such as strength and elastic 1 nodulus at high

t enper afhe prdSehhei 4RELL Obnt PE1REESL €8 aW kRS WeHAn
for sem conductor packaging and an ultra- mltilayer
coMd Y89 IH rd K PPEKE {QrhUse +BsiBESHRR! and insulation

reliability, a prepreg using the same, and further a

metal clad laminate formed by laminating the prepreg.

BACKGROUND ART
[0002]

Recently, in the field of electronic device
materials, as electric appliances have been increasingly
functionalized and miniaturized, high-density mounting of
LST and'designing of multilayer printed wiring board have
been advanced. Particularly, a printed wiring board for
semiconductor packaging undergoes steps such as wire
bonding of semiconductor chips, resin sealing, and solder
reflow at high temperature during a production process
thereof. For the material of the printed wiring board
for use in such products, a higher glass transition
temperature (Tg) as before is required in order to

maintain physical properties such as strength and elastic
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conmuni cati on devices, as a result of remarkable
increase 5 of wiring density, malfunction of wring
conductors, particularly copper ionic mgration has
been beconming a big problem Thus, also toward the
epoxy resin conposition to be used as an insul ating
resin for copper <clad |lamnate, there have been
requi red not only heat 10 resistance and copper foi
m oAt shighgtemparekurave IPe&heceavencifotdld printed
required but also hard occurrence of the ion
winigratheard Mspeovenicerduatby, perekelgd ngr iamdecn wilrtinay
board for electronic devices, the thickness of the
multsill sye et ayted ovithergnbbairdafer wsei ig Hatdremt 15
regul ated in order to control signal |ine inpedance.

coherref ca e ot hdeveses, f Aswaotekhe tpoéprepaikaiecincrease
usually required to be constant and it has becomn ng

of mmicra@tdék%it%p MAL yuset ibhe £ofyitrhe ghlcerpideet tdHd ,Ng
storage after the production, that is, the storage

paXitaiid 1471 Pf cdPSe P €0R €8 m2grBRsoResad Been¥dAiing a
[ 0003] However, it could nof be said that heat

b IR, af‘*l'i‘@ﬁi V§i‘§ésto&9f—daﬁfx£' EBB};‘Ft %%%tiinon

property, and the storage stability o prepreg
coBR AR PECEIRAATSR Lo LET Y UL e
oS fE SHESLATAL KRR TRL R BT R ke
ré§¥¥%gﬁé§i§hd cbpper foil adhesion strength which have
been conventionally required but also hard occurrence of
the ion migration. Moreover, recently, in the printed
wiring board for electronic devices, the thickness of the
insulation layer of the multilayer wiring has been
regulated in order to control signal line impedance.
Therefore, the resin flow of the prepreg has been usually
required to be constant and it has becoming important not
to vary gel time of the prepreg during storage after the
production, that is, the storage stability of the prepreg
has becoming important.
[0003]

However, it could not be said that heat

resistance, adhesiveness, the anti-ion migration property,

and the storage stability.of the prepreg are not

necessarily all exhibited by the metﬂod of curing a



15

20

25

and the like, with a curing agent such as
di cyandi am de 5 or a novol ac-type phenol resin and an
ef fect accelerator such as im dazole. [0004] For
exanpl e, Patent Docunments 1 and 2 disclose resin
conpositions conprising an oxazolidone ring 10
contai ning epoxy resin and a brom nated epoxy resin.
Al t hough the adhesiveness of these resin conpositions
coptarsriQna bl Y R Feed eSRPXBut eRdNs GPIPESARELO8f f ect s
are exhibited on the glass transition tenperature and
subsianiianl ¥ etomiptl $1yg ascopbdsatpanent Bodomdn 1:
JP- A-5-222160 Patent Docunent 2: JP-A-4-227924
b rionS@l At dREE R W HEe $ NVENT | 100l RO PROBILENE 1 TEOPBE ySOE¥ERD ,
BY THE | NVENTI ON [ 0006] Under such circunstances, it
ands tdre dbjleet with he cprisendgentestichnasodprgandd amide
highly reliable epoxy resin conposition excellent in

ormeatngwsl &t-atgse Pdendchesbyenesnd BhepfEecstt ace@derator
stability, and insulation 3 reliability. MEANS FOR

s \UNGiiHR ZRBLEMS [ 0007] As a result of the
ext ensi ve studies for solving
[0004]

For example, Patent Documents 1 and 2 disclose
resin compositions comprising an oxazolidone ring-
containing epoxy resin and a brominated epoxy resin.
Although the adhesiveness of these resin compositions
satisfies a required level but no sufficient effects are
exhibited on the glass transition temperature and
insulation reliability.

[0005]

Patent Document 1: JP-A-5-222160

Patent Document 2: JP-A-4-227924

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0006]

Under such circumstances, it is an object of the
present invention to provide a highly reliable epoxy
resin composition excellent in heat resistance,

adhesiveness, prepreg storage stability, and insulation
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5 the above problens, the present inventors have
attained the resin conposition of the invention.
Nanely, the invention is as follows. (1) An epoxy
resin conposition conprising (A an oxazolidone

ri ng-containing epoxy resin, (B) a novolac- 10 type
epoxy resin, (C a guanidine derivative, and (D) an
i_m dazol e as conponents, wherein the conponent (A)

reddiftyt hst¥n i socyanuric ring as well as an oxazol i done

ring and, the IR absorbance ratio of the isocyanuric
MEANTy FQR IRV M@ zBHE dBREBEEME is not |ess than 0.01

and not 15 nore than 0.1, the weight ratio of the
[hflonent (A) to the conponent (B) is 5:95 to 95:5,

the content of the conponent (C) and the content of

the commnente$i)taof tReOéxten5iper stubyeseifght saridring

not nore than 0.08 part by weight, respectively, ‘

tHeassbws dffopatss teWwptgbenef ihkenZorisohalveneitddiméd
t he epoxy resins containing the conponent (A) and the

tHeO et cdiPos BPoh he£ bt RET DEvEeAREBAL based on a
wei ght obtai ned by subtracting the weight of the

componapind ), 2PKet beyuREebh 96 hBereTRgASNt (D) from

t he meight ot "the resin conposition is not |ess than

10% 25 by weh olibo draginﬁe§ﬁ859§elaﬂ Bt ﬁgg (H) an

(2) The epoxy resi according

oREIFL A5 L E RN oLy T Tyl SR
typhee eelcpo Xy rreessi n' C‘()&OOSI &1'12{1]1 Eﬁgr ergvagl(ve,' and (D) an
imidazole as components, wherein the component (A)
contains an isocyanuric ring as well as an oxazolidone
ring and, the IR absorbance ratio of the isocyanuric ring
to the oxazolidone ring is not less than 0.01 and not
more than 0.1, the weight ratio of the component (A) to
the component (B) is 5:95 to 95:5, the content of the
component (C) and the content of the ¢omponent (D) are
0.01 to 5 parts by weight and not more than 0.08 part by
weight, respectively, based on 100 parts by weight of the
total weight of the epoxy resins containing the component
(A) and the component (B), and the bromine content based
on a.weight obtained by subtracting the weight of the
component (C) and the weight of the component (D) from
the weight of the resin composition is not less than 10%

by weight and not more than 20% by weight.
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5 wherein the weight ratio of the conponent (A) to the
conponent (B) is 40:60 to 95:5. (4) The epoxy resin
conmposition according to (1), wherein the content of
t he component (D) is 0.005 to 0.08 part by weight
based on 100 parts by weight of the total 10 wei ght of
t he epoxy resins containing the conponent (A) and the

conpone (B . (5).A prepreg, which.i s obtainegd by
oreoni) ke fRbxE PESERTHemipsiting adshyfing te (1),
conposi t.ion ccording to (1). .15 (6) A netal clad
W Iattdie PR ERER NG PRLB LY Féﬁi %8%’9&&%‘%%@@%@/
according to (5) with a nmetal foil. (7) A printed
regdim mf boee dconppnertngBht ibenot dnwew itihag 188076r,
which is produced fromthe prepreg according to (5)
and t he(3vetHre cepexyahftainecamposditagnt @ccpardisg to (1),
ADVANTAGES OF THE | NVENTI ON [0008] The conposition of
where ipr edentwé hgt rahibasft hbe aedmponegds (&) dxcdilient
heat resistance, adhesiveness, 25 prepreg storage
cogfradnidntt y(Bandsi #8ubat ton96ebi.ability as 5 an epoxy
resin conmposition for a nmultilayer board. BEST MODE
FOR CARRM Nth&Bpdkliz +AVENTEEWpPEABIbn 2ctedimsads (1),

invention is described in detail

wherein the content of the component (D) is 0.005 to 0.08
part by weight based on 100 parts by weight of the total
weight of the epoxy resins containing the component (A)
and the component (B).

(5) A prepreg, which is obtained by impregnating
a base material with the epoxy resin composition
according to (1).

(6) A metal clad laminate, which is formed by
laminating the prepreg according to (5) with a metal foil.

(7) A printed wiring board comprising at least
one wiring layer, which is produced from the prepreg
according to (5) and the metal clad laminate according to
(6) .
ADVANTAGES OF THE INVENTION
[0008]

The composition of the present invention has the

advantages of excellent heat resistance, adhesiveness,

prepreg storage stability, and insulation reliability as
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bel ow. In the invention, the (A) oxazolidone ring-
containing epoxy resin (hereinafter referred to as
conmponent (A)) preferably contains 0.5 to 10 10
equi val ent s/ kg of oxazolidone rings, and nore
preferably contains 0.5 to 5 equival ents/ kg of an
oxazolidone ring. It is preferable to contain at
| east 0.5 ui val ent/ kg of an oxazolldone n
an, &PLFk E%ﬁﬂ&hr@@%’d‘:h‘é‘ét ?Es?s{“‘é%élabﬁl‘a &g‘éid
product can be inproved. Also, it is 15 preferable to
contain not nore than 10 equi val ents/ kg of
oxazol i done rings because water resistance of the
BESTr ¢0DE kR GARRNI N OWPHr BHEJINVBNIOPNThe epoxy
equi val ent of the conponent (A) is 20 preferably 200
[00® 910, 000 g/ eq, nore preferably 250 to 5,000 g/eq,
and even nore preferably 250 to 2,000 g/eq. An epoxy
equi val®Bd mfeseit nbneetbbon 10s088sgtéheds inpdeftaridbl e
in ternms of inproving heat resistance and water
belesi.stance of the cured product, while an epoxy 25
equi val ent of not less than 200 g/eq is preferable in

6 ter merDfth &I VeREi SQHIPRES$APT okBeotiHBHeP FadyCt -
[0011] Furthernore, while the conponent .(A) has epoxy

cogft%lmﬁx{ba\/é;s& nr@%/ﬁ‘i agﬁe%lﬂaft&mf%f@?%%dg&%Uﬁsor

nore 5 per it preferably has epoxy groups
CJ%EHH&LE”RA)) preferably contains 0.5 to 10
equivalents/kg of oxazolidone rings, and more preferably
contains 0.5 to 5 equivalents/kg of an oxazolidone ring.
It is preferable to contain at least 0.5 equivalent/kg of
an oxaéolidone ring because toughness and heat resistance
of a cured product can be improved. Also, it is
preferable to contain not more than 10 equivalents/kg of
oxazolidone rings because water resistance of the cured
product can be improved.
[0010]

The epoxy equivalent of the component (A) is
preferably 200 to 10,000 g/eq, more preferably 250 to
5,000 g/eq, and even more preferably 250 to 2,000 g/eq.
An epoxy equivalent of not more than 10,000 g/eq is
preferable in terms of improving heat resistance and

water resistance of the cured product, while an epoxy

equivalent of not less than 200 g/eq is preferable in
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average of 1.2-to 5 functional groups, nore preferably
epoxy groups having an average of 1.2 to 3 functiona
groups, and further preferably epoxy groups having an
average of 2 to 3 functional groups, per nolecule.
Epoxy 10 groups having not nore than 5 functiona
groups are preferable because heat resistance and
storage stabilit of the cured product jnproye, while
tEHES OhalFREORSRY| LOUShARSS DT, thgh GHAHAPTRMIS ar e
ref erabl e because heat resistance inproves. 15
@ ] The conponent (A) can be obtained inits
roughly theoretical anmount by, for exanple, reacting
a gl yci Byrthesnpsandwhiide ihei sorponand cdrpiatl sRPXY
the presence of an oxazolidone ring-formng catalyst.
grorpexkRapieg By averadet odgone if3wefdemad @HpPHmE more
with a glycidyl conmpound in the range of equival ent
pentnoletulel. itt préfe@abilye hasx @pol¥yl@gmups having an
ri ng-contai ning epoxy resin can be obtained. The

avepayeal efit 1 at to 6f fuhetisaayaratompsgmuayed grefdably
gl yci dyl conmpound to be used is preferably in the

epatgeg2Sups hatihgt anlalerhgeawvse Iheattd i Rirdtcioo el
water 7 resistance can be inproved. [0013] Exanples

gbupde sRW FREehb2 pakYerdw] yCepRXNGridhpdhdibat | dn

t he production of the conponént (A) include 5 resins
avOPEd SbRI29kyChd¥nethehal YPrveipdy! Y &lcdecule. Epoxy
groups having not more than 5 functional groups are
preferable because heat resistance and storage stability
of the cured product improve, while those having not less
than 1.2 functional groups are preferable because heat
resistance improves.
[0012]

The component (A) can be obtained in its roughly
theoretical amount by, for example, reacting a glycidyl
compound with an isoéyanate compound in the presence of
an oxazolidone ring-forming catalyst. For example, by
reacting an isocyanate compound with a glycidyl compound
in the range of equivalent ratio of 1:1.1 to 1:10, the
oxXazolidone ring-containing epoxy resin can be obtained.

The equivalent ratio of the isocyanate compound to the

glycidyl compound to be used is preferably in the range

of 1:1.1 to 1:10 because heat resistance and water
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gl ycidyl amnes, linear aliphatic epoxides, alicyclic
epoxi des, and/or the |like. Exanples of the glycidyl
et hers-include glycidyl ethers of bisphenol or a
di val ent or nultival net phenol, novol ac pol ygl yci dyl
ethers, alkyl 10 glycidyl ethers, and the |ike.
Speci fic exanples of these glycidyl ethers include
I .yci dyl at ed conpounds of dival ent phenols such as
re%’ssﬁi?é%'tﬂ RN &P%p’rmvi?° bi sphenol AD, bisphenol S,
t etranmet hyl bi sphenol A, tetranethyl bisphenol F
:¥bnethyl bi sphenol AD, 15 tetranethyl bisphenol S
bi phenol, and di hydroxynapht hal ene. Further exanpl es
i ncl udExampkey| gEitye okgwhmaterpkagéycidyh gompound to
1,1, 1-tris(4- hydroxyphenyl) net hane,
belnaen(knrghﬂcp®q¢m¢@¢9@thﬁnbheaqqmponent (A) include
4,4-11-[4-[1-(4-hydroxyphenyl)-1 20
rewnyy | einpt i pirenyd ] et gyl debkeébs gphgeyolidydndsters,
gl ycidyl ated conpounds of am no phenols and the I|ike.
glVwiebMeramxxestpl Ebned s0al hshatecgepokdykes, edlicyclic
compounds of novol acs such as phenol novol ac, creso
epHRIAU S, aﬁd%BEWEﬁeﬂaﬁpaolaExamﬁleapbth@henguqba@ylzs
Exanpl es of the glycidyl esters include diglycidyl

eﬁﬁgﬂg it Qiadex ﬁapphébﬁéts 69'9159h§hb§'6¥|a98M$élent

a dimer aci and the |ike. Exanples of the

té%fgg%§0|dfF%g?an1nogggﬂgﬁgfngtﬁgﬁlYCldyl ethers, alkyl
oA Mo ek by, obyst e athanaenn

é%@“g yc1dyl ethers include glycidylated compounds of
divalent phenols such as bisphenol A, bisphenol F,
bisphenol AD, bisphenol S; tetramethyl bisphenol A,
tetramethyl bisphenol F, tetramethyl bisphenol AD,
tetramethyl bisphenol S, biphenol, and
dihydroxynaphthalene. Further examples include
tris(glycidyloxyphenyl)alkanes such as 1,1,1-tris(4-

hydroxyphenyl)methane, 1,1,1-(4-hydroxyphenyl)ethane, and

4,4-[1-[4-[1- (4-hydroxyphenyl) -1-

methylethyl]lphenyllethylidene]lbisphenol, and glycidylated
compounds of amino phenols and the like.

Moreover, examples also include glycidylated
compounds of novolacs such as phenol novolac, cresol
novolac, bisphenol A novolac and naphthol novolac.

Examples of the glycidyl esters include diglycidyl ester




i ncl ude epoxi di zed pol ybut adi ene, epoxi di zed soybean
oil, and the like. Exanples of the alicyclic epoxides
i ncl ude 3, 4- epoxy-6-nmet hyl cycl ohexyl carboxyl ate,
3, 4- epoxycycl ohexyl 10 carboxylate, and the |ike.
These raw material glycidyl conpounds may be used
singly or in conbination of two or nore thereof.
£0014] Exanpl es of the raw material isocyanate _
ok dnp¥ahndreshbad ifopcaby aiddigAgy iy lc @gimtemt (n)dimer
resin include, but are not limted to, as aliphatic
a¢ikdcyandt theokpsendsExanpflescoifortdle igloryiaiedt eamines
compounds such as nethane dii socyanate,
imcl ede- tetrdgl yoddahatie aménbaiehknl mdtilsony,anat e,
but ane- 1, 2-di i socyanate, trans-vinylene 20
trigbpcydpatprapinpphend)3- dirigdgyydrbtlem-iianpherfel, and
di i socyanate, 2-butene-1, 4-diisocyanate,
5 tRe neiky| bukgafpl ésdodi khecYanala®, aliphatic epoxides
2- et hyl but ane-1, 4-di i socyanat e, :
ir&?lﬁ@@eeﬂoﬁialité@ciéall‘?bﬁta&gi%n@',”%‘;Jwﬂéﬁrhtéﬁ‘%ébb%an 0il,
di i socyanate, hexane-1, 6-diisocyanate, heptane-1,7 25
arth | SQEyapRLe, octane-1, 8-diisocyanate, nonane-1,9- 9
di i socyanate, decane-1, 10-diisocyanate, dinethylsilane
di i socy L We- - di l,cy : _
diisocy%%g%g?eggﬁ%'§2§4gg?§&?%§%b§%ﬁb g%%ﬁénClude 3.4

eé%%fgﬁxﬂgeﬁ§i?§¥ggﬁgggin%gféPx§%%E%§O%x%mgﬁ%xycyclohexyl

exane= rr’socya
10 cé%éﬁ%&f%@éylggéhgﬁg_%iﬁéidiE%%% a?%kﬁﬁ?%%rfgi glycidyl
‘compounds may be used singly or in combination of two or
more thereof.
[0014]
Examples of the raw material isocyanate compound
15 used for obtaining the component (A) resin include, but
are not limited to, as aliphatic isocyanate compounds,
bifunctional isocyanate compounds such as methane
diisocyanate, butane-1,1-diisocyanate, ethane-1,2-
diisocyanate, butane-1,2-diisocyanate, trans-vinylene
20 diisocyanate, propane-1,3-diisocyanate, butane-1,4-
diisocyanate, 2-butene-1,4-diisocyanate, 2-methylbutene-
l,4-diisocyanate, 2-methylbutane-1,4-diisocyanate,
pentane-1, 5-diisocyanate, 2,2-dimethylpentane-1,5-
diisocyanate, hexane-1, 6-diisocyanate, heptane-1,7-

25 diisocyanate, octane-1,8-diisocyanate, nonane-1,9-
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i socyanat e conpounds, bifunctional isocyanate

conpounds such as di phenyl sil ane diisocyanate,

w, W -1, 3- di met hyl benzene dii socyanat e,

w, W -1, 4-di met hyl benzene diisocyanate,

mLc'-1,4-dinethylnaphtalene di i socyanate, 10

c,c'-1,5-di net hyl napht al ene dii socyanate,

1 3- phenylene di i socyanate, 1, 4-phenyl ene )

idiseoamnEt e, qcaﬂ@rhylgéﬁ%éﬁeczanaer sddpdhatlsilane

1 met hyl benzene- 2, 5- diisocyanat e,
di&snn?gnimmZGQBQZrﬁv6%H§m@¢h¥¥n¥clbhexane diisocyanate,

net hyl benzene- 3, 5-di i socyanat e, di phenyl ether-4,4" 15
o, | sbeyadametrhdilplyeiphexiaher -di,idocdidrsnimy,anatelohexane-

napht hal ene-1, 4-di i socyanat e, napht hal ene- 1, 5-
1,d-didcyeaparat bj pbpoybhdxdhedilj dedjdsacyanate,- and

di met hyl bi phenyl -4, 4'-diisocyanate, 2,3
didiyeldioeypipeenyhe4d, 47~ dmseeyanaﬂ:@, afidp h evgy |areintaatie:

20 4,4 -diisocyanat e,

1é%é§aﬂﬁﬂ@t@@myﬂuﬁBQDVBBEEHQBQDﬁai 1s®dﬁﬁﬁﬁﬁﬂ%@hpounds
4, 4" - di met hoxydi phenyl met hane- 3, 3' dii socyanate,

rf”h‘%!“y& ﬁéﬁgislfaée 8ii§8@g§g%’tg K én‘pl—dl pheny!

I socyanat e i ncl ude

dl“%gﬂeé#%%%g'po A ;‘t”-es $HhEhrhosee
d.J.O trllsoc $2$t§"3 i_@&hgleﬁggﬁp |soc a’f§§%cyanate,
i -nﬁf 93%?12?&@19555%%'1?@%?ﬂ%%%%y?%a%i{@ Tohurene
block |SOQ%22€E§ 3#?% éghguaggggggagggp?uqu whi ch
methylbenzene-2, 4-diisocyanate, l-methylbenzene-2,5-
diisocyanate, l-methylbenzene-2,6-diisocyanate, 1-

methylbenzene-3, 5-diisocyanate, diphenyl ether-4,4'-

diisocyanate, diphenyl ether-2,4'-diisocyanate,

naphthalene-1,4~-diisocyanate, naphthalene-1,5-
diisocyanate, biphenyl-4,4'-diisocyanate, 3,3'-
dimethylbiphenyl-4,4'-diisocyanate, 2,3'-
dimethoxybiphenyl-4,4'-diisocyanate, diphenylmethane-
4,4'-diisocyanate, 3,3'-dimethoxydiphenylmethane-4,4"'-
diisocyanate, 4,4"'-dimethoxydiphenylmethane-3,3'-
diisocyanate, diphenyl sulfite-4,4'-diisocyanate, and
diphenyl sulfone-4,4'-diisocyanate. Further examples
include multifunctional isocyanate compounds such as

polymethylene polyphenyl isocyanate, triphenylmethane

10
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al cohol or phenol, and the |ike. These isocyanate
conpounds nmay be used singly or in conbination of two
or nore thereof. [0015] 10 Anpng the above-descri bed
raw materi al isocyanate conpounds for the conponent
(A) resin, preferable are bi- or trifunctiona

i socyanat e conpounds, and nore preferable are

bi functi onal isocyanate conmpounds. This is because if

-t4#k§9ﬁﬁﬁﬂﬂ f IBcErbhhf-BRewBs- bﬁOFHénfﬁelsocyanate

ompound is too large, storage stability decreases,

thMﬂHI'@SHhQ%) nindordi 4 rébrhpayinekbane tesraisecyanate;

not exhibited. Easily-available isocyanate conpounds
muldpmeseht eslidly asnedimeérowwngtromeusa Cf) the @Ppveare

particularly preferable. 20 [0016] [Chem 1] RR2 f
de@at-iHe NAG ddy dmiate ecompdunds Ribidpekedsb cyateendardt | y

a hydrogen atom or an al kyl group having 1 to 4
bicartetisgnd (dmpouhdbenhich R2teRdeenr masked with an
alcohol or phenol, and the like. These isocyanate
compounds may be used singly or in combination of two or
more thereof. ¢
[0015]

Among the above-described raw material isocyanate
compounds for the component (A) resin, preferable are bi-
or trifunctional isocyanate compounds, and more
preferable are bifunctional isocyanate compounds. This
is because if the number of functional groups on the
isocyanate compound is too large, storage stability
decreases, while if the number is too small, heat
resistance is not exhibited. Easily-available isocyanate
compounds represented by the following formula (1) or (2)
are particularly preferable.

[0016]

[Chem. 1]

Kk\(§<;
““—t/&,,{" | (1)

11



A (wherein R' to R8' are each independently a
hydrogen atomor an al kyl group having 1 to 4
carbons; and Ais a single bond, -CH2-, -C (CH3) 2,
-S@2-, -sO, -CO, -S, or - 0-) 10 [0018] Production
of the conmponent (A) resin can be conducted, for
exanple, in the presence of an oxazolidone
ring-formng catal yst. The oxazol i done ring-form ng
("(:rb?%?’y%tR pg%f%ﬂaBFé pach é&?&?ﬁ@fﬂeﬂmldh asg'iyéjcrtqq/%ﬂ yatom
15 allows formation of an oxazolidone ring in the
o eetabkyl ograup| havdpe dofpodngawomsan i socyanate
conmpound. [0019] Exanpl es of the oxazolidone
[GQTgtformi ng catalyst in such a reaction include, but
are not limted to, 20 |ithium conpounds such as
[Cherni udd chl ori de and butoxylithium boron trifluoride
conpl ex salts; quaternary ammoni um salts such as
tetranethyl mmoni um 12_chl ori de, tetramethyl anmoni um

bro t RS ammoni um i odi de; tertiary
am ne h as ATB&QY| am noet hanol , triethyl am ne,
Oy 1Y Q... ~ciqged hyl ami ne, and
N et r phol i ek ghosphi nes 5 such 42)
tri P MK Mgsphoni um conmpounds such as

5 al I yl tri phenyl phosphoni'um br om de,

di al | yl di phenyl phosphoni um br om de,
(wherein R1' to R8' are each independently a hydrogen

atom or an alkyl group having 1 to 4 carbons; and A is a
single bond, -CH,-, -C(CHs)2, -SOz-, -SO-, -CO-, -S-, or -
0-) |

10 [0018]

Production of the component (A) resin can be
conducted, for example, in the presence of an oxazolidone
ring-forming catalyst. The oxazolidone ring—fofming
catalyst, preferable is a catalyst which selectively

15 allows formation of an oxazolidone ring in the reaction
of a glycidyl compound with an isocyanate compouhd.
[0019]

Examples of the oxazolidone ring-forming catalyst
in such a reaction include, but are not limited to,

20 lithium compounds such as lithium chloride and
butoxylithium; boron trifluoride complex salts;

quaternary ammonium salts such as tetramethylammonium

12
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et hyl t ri phenyl phosphoni um chl ori de,

et hyl tri phenyl phosphoni um i odi de,

t et rabut yl phosphoni um 10 acet ate-acetic acid

conpl exes, tetrabutyl phosphonium acetate,

tetrabutyl phosphoni um chl ori de, tetrabutyl phosphoni um

brom de, and tetrabutyl phosphoni um i odide; the

conbjnation of trjphenylantinmny and i odi ne; and
Ch%ﬁﬁhé%fst§E€ﬁms§h§iswéﬁﬁle PBLdgd 209 5

met hyl i m dazol . They may be used singly or in
telordinathy bATBPRLiWE dpddfies Heatd@ry [0S HRCRINt

of the oxazolidone ring-formng catalyst to be used
direphpianinpgthanpie taigséhoflaBmimen tatihutyhamine,

wei ght of the used raw material. The anount is
benzy bdabéyhydappmet o ahdh by medihgimo npdvod ipvesf eplabsyh Pdes

to 5,000 ppm and even nore preferably 20 to 1,000
syt as Suchphenybphbosphiaieer phlosphecduse ddmgdiends such as

catalyst is not nore than 2% by weight, the risk of a
aXrepttiphesitl phoBPhdn ipmoPRoicte ,0r nDi sture

resi stance caused by the catalyst 13 remaining in the

df&lI‘?ﬁd%ﬁgéﬁ 1BRBspRBhaved raom degn nate material can
e

be avoi he anmpbunt of not less than 5 ppmis

eﬂ{ﬁ@fﬁaﬂl@r}?@gﬁegsh%&mns%ﬁomg)t a drop in the

production efficiency for obtaining a given resin can
o 4 EYEH UL pRR BRIl e 1 Sl MR PR S
a@ﬁ{%ﬁ%%%§gtiéh589dt38m5%%§%%§tE%%%%ﬂﬂ?JfEﬁé@é%%ﬁﬁﬁmt
acetate, tetrabutylphosphonium chloride,
tetrabutylphosphonium bromide, and tetrabutylphosphonium
iodide; the combination of triphenylantimony andliodine;
and imidazols such as 2-phenylimidazol and 2-
methylimidazoi. They may be used singly or in
combination of two or more thereof.
[0020]

The amount of the oxazolidone ring-forming
catalyst to be used is preferably in the range of 5 ppm
to 2% by weight of the used raw material. The amount is
preferably 10 ppm to 1% by weight, more preferably 20 to
5,000 ppm, and even more preférably 20 to 1,000 ppm.
Such amount is preferable because if the catélyst is not

more than 2% by weight, the risk of a drop in insulating

properties or moisture resistance caused by the catalyst

13
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[0021] The production of the conponent (A) can also be
10 carried out in the presence of a suitable solvent
whi ch can di ssol ve the conponent (A). In the case of
using a solvent, preferable exanples include solvents
chemcally inert to the conponent (A), such as
N, N- di net hyl f or mam de, N, N-di et hyl f or ram de,
N- net h I-2 pgrrolldone 15 di net hyl sul f oxi de, net hyl
r%ﬁ@ﬁﬂl Ihet %yi%ﬁ%edtB?EéﬂeWheﬁe?H?ﬂ°¥éﬁié§o@véaﬁﬁﬂﬁte
tetrah drofuran They may be used singly or in
'%\%tq% ke aveidedppr Ehenamepnt pdonrer iess than 5
production of the conponent (A) is not 20
pPrparityd iefexablenbedannd eahhbsuchormexatple drigp tie the
foll owi ng nethod. A predeterm ned anount of the raw
prvatuart ian epbficiescy fercbhtgedingt e giveactriesin can be
vessel, and the whole is then heated and regul ated at
awiglaen TEenpateter the Sobsalven) | Yhet bpogdt aleydthn icf the
charged 25 therein singly or after being mxed with
inedrlicd ¢an e sfiledledsesyagt a shetebaegisedvieht in
carried out at a tenperature range of preferably 20

wHie e d‘@é@loyspE ef@babhyt 80119 4886 ndRddfidsive.
preferably 11 180C. Charging the catalyst at a

[dogperature of at least 5 20C is preferabl e because a
drop in epoxy group concentration, which is caused by

the reagf %&dﬁﬁ £0n 5Petﬁ? éXmﬁBBHRtaQﬂ)t%%n also be

secondary group
carried out in the presence of a suitable solvent which

can dissolve the component (A). In the case of using a
solvent, preferable examples include solvents chemically
inert to the oomponent (A), such as N,N-dimethylformamide,
N,N-diethylformamide, N-methyl-2-pyrrolidone,
dimethylsulfoxide, methyl ethyl ketone, xylene, toluene,
methyl cellosolve, and tetrahydrofuran. They may be used
singly or in combination of two or more thereof.

[0022]

The production of the component (A) is not
particularly limited and can be, for examplé, by the
following method. A.predetermined amount of the raw
material epoxy resin is charged into a reaction vessel,
and the whole is then heated and regulated at a.given
temperature. Subsequently, the catalet is charged |

therein singly or after being mixed with water or a

14
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nol ecul e is pronoted until a given reaction
tenperature is reached, can be avoi ded. The charging
at a 10 tenperature of not nore than 200C is
preferabl e because the reaction can be prevented from
goi ng out of control. Next, the above-descri bed

i socyanate conpound is added dropw se in stages or

e e P

preferably carried_out over period of preferably 1
QNPQR?@RERsra%%?eOBrBFéfa§P912 £8 £ohgQ0sC, mAFS is
because excessive formation of the isocyanuric ring
prefexaiely 28 Be 0200%y varedh furetheneprefedabpyi $30 to
addition is shorter than 1 hour, while the
1805RG6 entChatrigim R (t heef cta‘imlexmb(ya'graaupempaeatuee of at least
decreases when the tinme for dropw se addition is
20°Gnder pdefierdbleoWbezasse tdhadrom iwi ébexycgsouphe
qualities and storage stability of the obtained resin
castearimataien, [WOREh i25calsbdubly the reactiiom ibetween
typically carried out in 15 a tenperature range of 20

tHeo ePHKY Fheup eacdi Bhei Sec6Alargdaddbhol gFricvpamitiie
range of preferably 60 to 250C, nore preferably 120

md1@ ABQC, i £USFoi®f &d Pagt €1 abl ¥ivéAOreac?is tdfiperature
especial ly preferably 140 to 200C. By 5 setting the

id YRS EcdR BOtavb 9888 . th@ﬂeBQQSIglﬂ%t @t @ration in
the resin can be prevented while by~ sétting to not

teﬁE%?angg]g¥mho{h§o£§afﬁégn2b§°c is preferable because

the reaction can be prevented from going out of control.
Next, the above-described isocyanate compound is
added dropwise in stages or continuously all at once or
broken up into several times. The time for dropwise
addition is preferably carried out over a period of
preferably 1Ato 10 hours, more preferably 2 to 5 hours.
This is because excessive formation of the isocyanuric
ring is sometimes promoted when the time for dropwise
addition is shorter than 1 hour, while the concentration
of the epoxy group sometimes decreases when the time for
dropwise addition is longer than 10 hours, so that in
either case the qualities and storage stability of the
obtained resin deteriorate.
[0023] : )

Although the reaction is typically carried out in
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sufficiently conpl eted, whereby the formation of a
resin conprising a |large anount of undesirable
triisocyanuric 10 rings can be prevented, so that in
either case the storage stability and water
resi stance of the obtained resin are inproved. [0024]
During the production of the conponent (A) with a 15
gl yci dyl compound and an i socyanate conpound, a
a piritg Faturenpende afy2Betaddfd’CExbhpl teactipheis
phenol i c conpound include bisphenol A, bisphenol F
ca kg ront AR Bi EpRRRBRtUSE trépgan@tfhplretfeg@m’mw% to
tetramet hyl bi sphenol F, tetranethyl bisphenol AD,
230°C, ametrey lpdE Bphebilof 120 20 220G breoren mepdepoefédrably
tetrafhl oro bi sphenol A tetrafluoro bisphenol A,
140 pher?o°dli hanlt eepwpid Ty epreferably 140 to 200°C. By
tris(glycidyl oxyphenyl)al kanes such as 1,1, 1-tris(4-
séu«ﬁizog(yﬁk@wéﬁ@@faaﬁﬁe tolndt( ﬂlaﬁ@&oma%emdo%@t hane,
and 4,4-El- [4- [1- (4-hydroxyphenyl) -1

ddﬁﬁﬁ&@ﬁﬁtW&ﬂphﬁ”ﬁhéeféyhhd@aﬁ]BbS@B%ﬂ@htéaﬁ W&lle by
phenol s, 16 phenol novol ac, cresol novol ac, bi spheno

é"'@& nofapiLapl ¢ QMOE R Pé{a@ngﬁegg

novo br om nat ed eno1 novo t he

sdff%%léK@Yy”@%mg ?Q&edrggég?b tHe EBrﬁ%@q'%agme(¥e51n

two or nore In the resin conposi tion

co‘?@fﬂ%ﬂ Ve ”iéf’g luﬂgung 35 E0u8het12aBROHRANIER Rlarfllt ic

ocyanu |c rrn
rings can be prevented, so that in either case the

storage stability and water resistance of the obtained
resin are improved.
[0024]

During the production of the component (A) with a

glycidyl compound and an isocyanate compound, a phenolic

Acompound may be added. Examples of the phenolic compound

include bisphenol A, bisphenol F, bisphenol AD, bisphenol
S, tetramethyl bisphenol A, tetramethyl bisphenol F,
tetramethyl bisphenol AD, tetramethyl bisphenol S,
tetrabromo bisphenol A, tetrachloro bisphenol A,
tetrafluoro bisphenol A, biphenol, dihydroxynaphthalene,
tris (glycidyloxyphenyl)alkanes such as 1,1,1-tris(4-
hydroxyphenyl)methane, 1,1,1-(4-hydroxyphenyl)ethane, and
4,4-[1-[4-[1- (4-hydroxyphenyl) -1~

methylethyl]phenyl]ethylidene]lbisphenol, -amino phenols,

16
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wavenunber of 1,710 cm-1 by infrared
spectrophotonetry to the absorbance at an oxazol i done
ri ng-derived wavenunber 10 of 1,750 cm 1 of the
conmponent (A) is preferably not less than 0.01 and
not nmore than 0.1. Wen the IR absorbance ratio is
not |ess than 0.01, the necessary anpunt of the
zole.in the resin co 03|t|on of tge |nv§g& Qn
g

phefel §ov Peltﬂfc'ed: PV IR BETRRSARE Pabpgoretior
5th b d
napBEhels RAYS I6rE A RS TLIAL oS fﬁla%?egfég‘éé b AfomiRated

absorbance ratio is nopst preferably not |ess thag
bigphengid Pagowkasc, tahh @@511]f%026¥h320m%r Bgvardedhe

conponent (A) preferably contains a glycidy
sipgfyowird invisramipinstekaibigf §woier pﬁ‘@?@rg¥39§e°f®r t he
unreact ed conpound of the raw material glycidyl
[0@@Fdound to remmin. Furthernore, the unreacted
conpound of the raw material glycidyl conpound is
pref er dm yhe 2Zesionormmpesipboencf Whenintenglipoi dghe
compound has 17 repeating units, the term "nmonomer
ra¢Adp@Eeiihe raf irodice ae ami i sotyahert epeahgrgeniivied,
whil e the glycidyl conpound has no repeating units,

walvenf@fRyrs 40 1 e 0 dnyéi Byl iagraeedd slﬁe‘tﬁirfopﬂdtdﬂlﬁtry to
case of blsphenol A 5 diglycidyl ether, for exanple,

thieN@r¥cyhanal a&dérglmﬁaild@ﬁ@ehh? &Sﬁﬁ.eéanhﬁd‘eh)lunber
the followmng fornula (3) and the erm " nononer
ofCAMBEEN 1T §ELRel Boflp6RBRRNQRY WhERdFerably not less
than 0.01 and not more than 0.1. When the IR absorbance
ratio is not less than 0.01, the neceésary amount of the
imidazole in the resin composition of the invention can
be reduced, while the IR absorbance ratio is not more
than 0.1, prepreg storage stability and water resistance
of the cured product are excellent. The IR absorbance
ratio is most preferably not less than 0.02 and not more
than 0.05.
[{0026]

Moreover, the component (A) preferably contains a
glycidyl compound. More preferably, it is preferable
for the unreacted compound of the raw material g;ycidyl
compound to remain. Furthermore, the unreacted compound

of the raw material glycidyl compound is preferably a

monomer component. When the glycidyl compound has

17
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n=0 in the fornula. [0027] 10 [Chem 3] 142 ¢ -CH H
H3 -4DiH¥% > H2 wherein nis 0 or a positive integer
[ 0028] The conponent (A) preferably contains 5 to 80%
by 15 weight, nore preferably 10 to 60% by wei ght,
even nore preferably 15 to 50% by wei ght, and
especially preferably 20 to 40% by wei ght of
unr eact ed noner, conponent of the raw najgerial
rePPaERag UEomunhe W { TR nEoTEORERE | E6EeFRafo
5% by wei ght, there is observed no, decrease in,éo
ongu ¢ Pdadticort SRR ST B | ¥kt ® nRer It KE1dYS
concentration of the glycidyl groups, while when the
coppruast has fwt naReating Wobksy ikighfershgo the
oxazol idone ring concentration can be increased and
glyeAdy 1t ieompeind ridsissifance b1 the casedofrbiégphensl A
i mproved. 5 [0029] As the (B) novol ac-type epoxy resin
diigd ychieylesithe monfos i ésxamp becothie nigi spheheli Avdagilyeidyl
(hereinafter referred to as conponent (B)), a
etherpdenddpmdgehteed oy dtlee - fyprowingcformuia (B¢ and the
nol ecul e i s used. Exanples
term "monomer component" refers to a component wherein

n=0 in the formula.
[0027]

[Chem. 3]

H GHs
Hzc\-,-/(;wcw—O—gﬂ A/

{(3)

H GHo
w50
an éﬂ; H, \5/
n
whérein n is 0 or a positive integer.
[0028]

The component (A) preferably contains 5 to 80% by
weight, more preferably 10 to 60% by weight, even more
preferably 15 to 50% by weight, and especially preferably
20 to 40% by weight of unreacted monomer component of the
raw material glycidyl compound. When the content is not

less than 5% by weight, there is observed no decrease in

curing reaction rate caused by lowering of the

18
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10 thereof include phenol novol ac-type epoxy resins,
cresol novol ac-type epoxy resins, naphtho
novol ac-type epoxy resins, blsphenol A novol ac-type
epoxy resin, and the Iike. In particular, a resin
havi ng a softening point of not [ower than 80C is
preferred in view of exhibiting an 15 effect of
excel l ent prepreg storage stability. O these, from
ConfEenRf @pr‘?%togfg]?ﬁegb&?hﬂﬁé arovgsan&htlé@gw#@@sté’re
the cured product, and prepreg storage stability, a
cogyteasd mmtacm@rygetb@@xw eBYnweighke el ewarglidone
formula (4) is particularly preferred. They are used
rigingionernt20athowondnnbe i bncveased endmbeacehdheofheat
the conponent (B) is not limted thereto. [0030]
resGetmancd dO thé ¢@réd)pr&Hueh Csldtpfwivedsin n is 0
or a positive integer.) [0031] The weight ratio of
[addp® conponent (A) to the 5 conponent (B) in the epoxy
resin conposition is preferably in the range of 5:95

to 95: as e PREFREMBLYC-tPpbhepbaRie eefino@nS&He resin
90: 10, and nost preferably 60:40 to 80:20. In the :

cofd S BbE £089P&1h4 080" BRECinPEhtEBHY (h@rléa@faﬂteczur ed
product excellent inh adhesion strength and
referred to as component (B)), a compound having a
novolac-type structure in the molecule is used. Examples
thereof include phenol novolac-type epoxy resins, cresol
novolac-type epoxy resins, naphthol novolac-type epoxy
resins, bisphenol A novolac-type epoxy resin, and the
like. 1In particular, a resin having a softening point of
not lower than 80°C is preferred in view of exhibiting an
effect of excellent prepreg storage stability. Of these,
from the viewpoint of the balance of Tg and toughness of
the cured product, and prepreg storage stability, a
cresol novolac-type epoxy resin of the following formula
(4) is particularly preferred. They are used singly or

in combination of two or more thereof but the component

(B) is not limited thereto.

-[0030]

[Chem. 4]

19




10 insulation reliability is obtained but also storage
stability and insulation reliability of a prepreg are
excel l ent. Namely, when the weight ratio of the
conmponent (A) is not less than 5, the concentration of
t he oxazolidone ring in the epoxy resin is sufficient
and 15 the adhesion strength is high. Wwen the ratio
is not nore than 95, the mxing ratio of the
novollggst ype epoxy Hﬁb@in is suffici %, Tg of the
cured pp@duct is high~-@nd a rate of %h® curing
reactilon is sufficiglgtly fast, so tRa the anmount of
the i nldazol e used cdn be reduced. 20 Moreover, when

t he b ght ratio of ™pne conponent (Bf*Y20 qﬁgeeds 95,
pnposi tion hecones too
property sofret i nes gets

| a8l e resi thd-?ﬂh L of the
= hH-ci-h @ derd (herelnafter

)) is aXgypdund having a
v ow ng/formula (5). [0033] 10
[Chem 51 RO-NH -C-NH - RIO (6) wherein RO and R10
(wﬂ%‘%e&&ﬁb%'té@“& ad“g:éé‘ietf'&é UgktiEger , j hereof are not

particularly limted but exanples thereof include
[OBgQﬁogen aIkyI groups, al kenyl groups, al kynyl

The weight ratio of the component (A) to the
component (B) in the epoxy resin composition is
preferably in the range of 5:95 to 95:5, more preferably
in the range of 50:50 to 90:10, and most preferably 60:40
to 80:20. 1In the preferable composition range, not only
a useful cured product excellent in adhesion strength and
insulation reliability is obtained but also storage
stability and insulation reliability of a prepreg are
excellent. Namely, when the weight ratio of the
component (A) is not less than 5, the concentration of
the oxazolidone ring in the epoxy resin is sufficient and
the adhesion strength is high. When the ratio is not
more than 95, the mixing ratio_of the novolac-type epoxy
resin is sufficient, Tg of the cured product is high, and
a rate of the curing reaction is sufficiently fasf, so
that the amount of the imidazole used can be reduced.

Moreover, when the weight ratio of the component (B)
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15 groups, aryl groups, heterocyclic ring groups, a
cyano group, a nitro group, and conbi nations thereof.
[ 0034] Specific exanples of guanidine derivatives
i ncl ude di cyandi am de, di cyandi am de derivatives such
as 20 dicyandi am de-aniline adducts, dicyandi am de
nmet hyl ani | i ne adducts, dicyandi am de-
di am nodi phenyl net hane adducts, dicyandi am de-,
exfiagflordu abreode pheipenefhihe xegdbt sompegirion becomes
di cyandi am de- di am nodi phenyl ether adducts, guani dine
togplghp sucindistias nolyeafie thhnghpdepentyr sometdies diets
hydr ochl ori de, guani dine nitrate, guani di ne carbonate,
wopsan di ne phosphate, guanidine sul fam nate, and 5
am noguani di ne bi carbonate; acetyl guani di ne,
[adizxlet yl guani di ne, propi onyl guani di ne,
di propi onyl guani di ne, cyanoacetyl guani di ne, guani di ne
succi natre, tigylaréslinecombesi €iofUati €hee ibwlentalon, the
guani di ne adi pate, guani di ne phthal ate, 10
(i flud fypwagst Y greht di Reredhayaeed 2@rdrred No as
oxynet hyl - N - cyanoguani di ne,
-ica t hox gg€ﬂ# .08, al.gr Qg '
c b%r?oégtgm(%)?ﬁe?go%{t 0 uy?gﬁgugﬁ?ggg gngﬁEP %gmﬁ(i}ekgf l\‘/:bhree
r r.abl i ndi am de and guani di ne nal eat e,
f%%% é%m {?éﬁé&gbrzﬁis di cyandi am de. 15 They may be
[dqgﬁﬁ in conmbination of two or nore thereof. Moreover,
[ ecessary, they may be used as an adduct

[Chem. 5]

RO— NH — C — NH —— R10 (&)

wherein R9 and R10 are substituents and the structures
thereof are not particularly limited but examnples thereof
include hydrogen, alkyl groups, alkenyl groups, alkynyl
groups, aryl groups, heterocyclic ring groups, a cyano
group, a nitro group, and combinations thereof.

[0034]

Specific examples of guanidine derivatives
include dicyandiamide, dicyandiamide derivatives such as
dicyandiamide-aniline adducts, dicyandiamide-
methylaniline adducts, dicyandiamide-
diaminodiphenylmethane adducts, dicyandiamide-

dichlorodiaminpdiphenylmethane adducts, and
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wi th an epoxy group-containing conpound. [0035] The
anount of the conponent (C) to be used is 20 0.01 to 5
parts by weight, preferably 0.05 to 4 parts by

wei ght, and nore preferably 0.1 to 3 parts by weight
based on 100 parts by weight of the total weight of
the epoxy resins containing the conponent (A) and the

.component, {B).. When the ratjo_of the. conponent (C)..
a1 SaR e de AT ihd Phathl e Phot L EAGRTER A Biebrbias
arts b 22 wej ght of, the total | ght .of the _epoxy
safZsi Sl i IR Lop HENTO thy CBHAST nESEBIBaREN:
(B), .adhesion strength to the nmetal foil or the
hyggoghliordide + raansfing nbeates t Gaantianes 6RFPPBAYS
to be insufficient. Wen 5 the ratio exceeds 5 parts
gupp igdinghtehasrhats dequarbdine espkfanipatay abfAet i nes
decrease. In the preferable m xing amount range of
amihe qremialisre HiQarkomitengacetphbguanidinengt h can be
obtai ned without inpairing the excellent heat
disesitstlanuan iafinde pomibpy bgughidivnag to 10 the
conmponent (C). [0036] The imnmi dazole as the conponent

dipPbpdforyieyiasidineonpgendas oot pl ghhridbnent goanidinsed
as a curing accelerator of the conponent (C). As the

e ot by T Gl - 5. Soheny | T GasHl & “hnd the
guahK &Y R8 JEY,| Qfieth i e pRehalate,
diethylcyancacetylguanidine, dicyandiamidine, N-
oxymethyl-N'-cyanoguanidine, N,N'-dicarboethoxyguaﬁidine,
chloroguanidine, bromoguanidine, o-toluylbiguanide, and
the like. More preferable are dicyandiamide and
guanidine maleate, and most preferable is dicyandiamide.
They may be used in combination of two or more thereof.
Moreover, if necessary, they may be used as an adduct
with an epoxy group-containing compound.
[0035]

The amount of the component (C) to be used is
0.01 to 5 parts by weight, preferably 0.05 to 4 parts by
weight, and more preferably 0.1 to 3 parts by weight
based on 100 parts by weight of the total weight of the
epoxy resins containing the component (A) and the

component (B). When the ratio of the component (C) used

is less than 0.0l part by weight based on 100 parts by
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anmount of the conponent (D) to be added is not nore
than 0.08 part by wei ght based on 100 parts by wei ght
of the total weight of the epoxy resins containing
t he component 20 (A) and the conponent (B), the
storage stability and insulation reliability of the
prepreg can be enhanced. Mbreover, when the anount is
not | ess than 0,005 part by _weight, the gl ass .
weidHsi % ot e ehpER Lt UPEIBE PhetREr £ROXY FEFID S FPHerining
sufficiently inproved, and hence the case 25 is
thy &%E%en%({qgoev? the sPBRPRENtorBInt ashasion esin
conposition of the invention is not |less than 10% by
stsngith obel Bbe metel fpihk 20vtby wxiiglwtiviedst treated
preferably not |ess than 12% by 5 wei ght and not nore
suntfarcd 896 byheenghal Phéh thadsr doi be ineufditciient esdthen
than 10% by wei ght, the flame retardance of the
tHamakie exotadsi Bgpahescbyedepyhdyctthandotliehdsmt
material tends to be insufficient. Wen the content

reaxicseisc @ Ota Pysome e st Beckbasen! decemRoPridfdraidle
tenperature of the printed wiring board conprising the

mibESi HRTROS| 40 0bft BRel BYABLhARAL S d)QWar & il t hus
It econes diffrcult to use a high nelting point

adlSHIn S¥EPengbhachRadef hBeagAkHE W thB¥38limpkd A the
net hod of incorporating bromne into the reésin

exXtUPASAE 119002 £ rL8Es EQNEDT LEN £n@NYLuRAM  TRHFRAASFRY to

the component (C).

[0036]

The imidazole as the component (D) of the resin
composition of the invention is used as a curing
accelerator of the component (C). As the component (D),
2-methylimidazole, 2-ethyl-4-methylimidazole, 2-
phenylimidazole, and the like may be mentioned. When the
amount of the component (D) to be added is not more than
0.08 part by weight based on 100 parts by weight of the
total weight of the epoxy resins containing the component
(A) and the component (B), the storage stability and
insulation reliability of the prepreg can be enhanced.
Moreover, when the amount is not less than 0.005 part by
weight, the glass transition temperature of the cured

product can be sufficiently improved, and hence the case

is preferred.
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be enpl oyed but a nethod of m xing a brom nated epoxy

resin is preferable because the glass transition

tenperature of the cured product of the resulting

resin 20 conposition increases. As the brom nated

epoxy resin, for exanple, a conpound represented by

the followwng fornula (6) which is generally known as

j.ghly brom nated epoxy resin (brom ne content of

[O83%F 49% by weight) may be mentioned. 25 [0039] 24

[Chem 6] HH3 ,,, HC - CC4 o-c-c-c---0 0 92 H H2

| or ~MH® brpmins cententpef (Gher ERfin compogitdon of

positive integer.) 0040] 5 The hydrolyzable chlorine
thepritarant ipn hes rect dbess tbapoheht bywhwen ghite andmpotemore

(© and the conponent (D) are subtracted fromthe
thagsidD T dmpose igho, ahosheprefigrablynnbs pesserthlany 1% by

nore than 500 ppm nore preferably not nore than 200
wepjpht eveh ot engref €iah| Y83 Obpowetighe .t h@hehOGhepiiromine

especially preferably not nore
content is less than 10% by weight, the flame retardance
of the laminate containing the cured product and the base
material tends to be insufficient. When the content
exceeds 20% by weight, the thermal decomposition
temperature of the printed wiring board comprising the
resin composition of the invention is lowered and thus it
becomes difficult to use a high melting point solder such
as a lead-free solder.
[0038]

As a method of incorporating bromine into the
resin composition of the invention, any known methods can
be employed but a method of mixing a brominated epoxy
resin is preferable because the glass transition
temperature of the cured product of the resulting resin
composition increases. As the brominated epoxy resin,
for example, a compound represented by the following
formula (6) which is generally known as a highly
brominated epoxy resin (bromine content of about 49% by

weight) may be mentioned.

[0039]
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15

than 50 ppm and nost preferably not nore than 30 ppm
This is because when the anount of hydrolyzable
chlorine is nore than 500 ppm the netal conductor
used in the wring board is corroded, whereby a drop
in insulating 15 properties nay occur. [0041]
"Hydrol yzabl e chlorine content” is a value 25
deternined as follows: 3 g of a sanple is dissolved in
[Chem.n16]of tol uene, then 20 M of a 0.1 N KOH net hano
solution is added to the resultant m xture. This
solution is boiled for 15 m nutes and subjected to
silver 5 nigrate titration, In the same Wanner, the

sanple is gol ved,i,n tofMene, and then titered as
it idwth i Doy s . The iMorgani d chlorine

HoOrrtGnEC -Gt e G b fromthe
f ogyer Myi tr vm\,ug ' det &l Mzt he Jobjlecti ve
val ue.. 10 [J0B#2] A curing Becel e@Mor ot Her |t han

i mdazol e dan be added to the resin coniﬁsition of
the invention, if necessary. The kind of "the curing
accel erator isfHot—partrcarariy Timite ut exanpl es
thereof includ¢ 1.5 tertiary am nes, phosphi nes,

am notriazoles} gpd the |ike. gp0043] Moreover 4ghor

t he purpose of |i ting Lered prq@erties W t hout

i mpairing the O-C~ ,..FH:
W gy
Hs Br

(wherein n is 0 or a positive integer.)

[0040]
The hydrolyzable chlorine content in the residual
components when the component (C) and the component (D)
are subtracted from the resin composition of the
invention is preferably not more than 500 ppm, more
preferably not more than 200 ppm, even more preferably
not more than 100 ppm, especially preferably not more
than 50 ppm, and most preferably not more than 30 ppm.
This is because when the amount of hydrolyzable chlorin®e
is more than 500 ppm, thé metal conductor used in the
wiring board is corroded, whereby a drop in insulating
properties may occur.
[0041]

"Hydrolyzable chlorine content” is a value

25
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i nvention, any epoxy resin can be added to the resin

20 conposition of the invention. [0044] The resin

conmposition of the invention can be prepared in the

form of an epoxy resin varnish by dissolving or

di spersing individual conponents in a 25 solvent. The

solvent is not particularly limted and 26 acetone

nmet hyl ethyl ketone net hyl ceIIosoIve
deftegBunpd 1@t diid L Frethyd FoF ransfep %%ﬁaﬂbﬁsoéﬂédt A& 23

i ke can be used. The solvent is selected based_on the
mlppdpdodivenef than Hoxl rekid, 0t heN clPHngesleRPl the 5

curing accel erator, and the other additives. [0045]
softuit itme isurgsishesd dfo i Hparreswl tent rmixpereor nBhés

depending on the uses, a filler and additives can be
solutadniitsh kdid edesior cohposnuien ahdt sebjectrtdi o isilver

10 amounts which do not inpair intrinsic nature
nitharteoftitHat ifdrd | erinrayhdesdmndrmasner, pohdesgmpded is

exanpl es thereof may include silica, alumna, talc,
diGksedved ass thgatkne, HBSStieh | oi-spbar &5, iandst Reth

like. As the additives, there nay be nentioned an

s13REerOHidate 2 UL m&oxléaﬁ@bahléﬁineaeoﬁebh%t 8bitdined
agent, a plast|C|zer a pignent, a dye, a colorant,

by?%ét%%&#?ﬂ“is(éﬁg%ﬂaéiéﬁwff&ﬁl€ﬁéafoﬂﬁ¥rb€1§9Q%Qth

value to determine the objective value.
[0042]

A curing accelerator other than imidazole can be

added to the resin composition of the invention, if

necessary. The kind of the curing accelerator is not

particularly limited but examples thereof include

tertiary amines, phosphines, aminotriazoles, and the 1like.

[0043]

Moreover, for the purpose of imparting desired
properties without impairing the advantages of the
invention, any epoxy resin can be added to the resin
composition of the invention.

[0044]

The resin composition of the invention can be
prepared in the form of an epoxy resin varnish by
dissolving or dispersing individual components in a

solvent. The solvent is not particularly limited and
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conposition of the invention in order to increase 20

nmechani cal strength and di nensional stability.

Exanpl es of base materials to be used in the present

i nvention include various glass cloths such as

rubbing cloth, cloth, chopped mats, and surfacing

mats; asbestos cloth, netal fiber cloth and other

synthetic or natural .inorganic 25 {ibe cl of hs; woven
acLOmGn. AL IHE. JHR B Rd e GaY L 29e L AFALFRe RESOY
~such as polyvinyl alcohol fiber, polyester fiber,
isgbupyilc keatsare, Hare Hhwk Eoxmanide; ylaﬁ%—lbénoh bapdafthe

pol ytetrafl uoroethyl ene fiber; natural fiber cloths
likecicams beotussd cl dthe sehyent ois sedecbed; bagedoans the

fiber cloths; and natural cellul ose cloths such as

.prﬁnmﬁtiq&unﬁ,thﬂnepnxyxmﬁﬁimmdt@apeuIQHGSQGﬁhZQdthbber

paper. Each of these nay be used singly or in
cucdmy ratidedrerdtdmo amd tios cother eafldi Eiveber nore, the

base material may also be forned by adding organic
[o®ad/jor i norganic short fibers 10 to the resin

conmposition. [00471 Exanpl es of the nethod for

producimg i esese &f imsatrfyRgt H8BikBal pde farmance
met hod of uniform'y dissolving or dispersing the

depeIdl PP Hd Qs &, wefifysfltagabaa&iﬁv%hggg be

conponents as necessary Into t he above-descri

mi %ldvmtﬁhocak{%%eﬁ?gééﬁﬁ%oéf@{ fofl Eﬂéegﬂt@%gﬁggﬁ hase

materi a ant solution an ryling.

am%@%%éﬂ :#ﬁ# dé Aé%‘%ﬁ%éﬁ?bl§t£9£s399n5€ﬁkg thereof.

CONPOSi

The filler may be fibrous or powdery and examples thereof
may include silica, alumina, talc, mica, glass beads,
glass hollow spheres, and the like. As the additives,
there may be mentioned an antioxidant, a thermal
stabilizer, an antistatic agent, a plasticizer, a pigment,
a dye, a colorant, and the like.

[0046]

A base material may be added to the resin
composition of the invention in order to increase
mechanical strength and dimensional stability. Examples
of base matefials to be used in the present invention’
include various glass cloths such as rubbing cloth, cloth,
chopped mats, and surfacing mats; asbestos cloth, metal

fiber cloth and other synthetic or natural inorganic

"fiber cloths; woven or non-woven cloths obtained from
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to be in a sem-cured state, or so-called "B stage",
by 20 regulating the heating level. [00481

| mpregnati on can be carried out by dipping, coating
or other such technique. If necessary, the

I mpregnation can be repeated nmultiple tinmes. The 25

i npregnation can al so be repeated using a plurality of

28.sql.utions having different.conpositions
SYRETRIAG ATRRRE SUeh herengvkhfaLt argopRe” fiber,
[ ti mtely-desired resin_,conposjtion or resi.n amyunt..
PolyEARET FIHRE et BhE 61 TLRETT nUBALL§narapatds ROLvanide
.couplin agent as_pnecessary.to inﬁrove adhesi eneif
fibern o quJa‘é‘éet%%‘é%F‘}eB%h\EBﬁ fhReréspatiral fdber
base material. As the _coupling agent, conmmon agents
cloths £ch |amebioni atothgehesp £lehhapedc Sgdtiingarbon
agents, al um num coupling 10 agents, zircoalum nate
fibeupldiafrhayerand camt peabnpebyudose[ 0dsthsTsuchatso Kafatt
the base material in the prepreg of the invention is,
papesad ant tho0 papes daydveager-glashemipedpfdper paper.
preferably 5 to 90% by wei ght, nore preferably 15 10
Ealch 8@®bttheseeinmdy  bandsédr shrgl pr ekelabbymPAntd i 60%dty two
wei ght. Wen the ratio of the base material is not

orl adFe tlrddt by merghérmbhe, dtHenbhsBamatkalialll mayand so
strength of the conposite naterial after curing is

4 beSEBHMEd”By adding organic and/or inorganic short fibers

to the resin composition.
[0047]

Examples of the method for producing the prepreg
of the invention include a method of uniformly dissolving
or disperéing the resin composition of the invention and
other components as necessary into the above-described
solvent or mixed solvent thereof, impregnating a base
material with the resultant solution and then drying.
When drying, it is preferable for the resin composition
to be in a semi-cured state, or so-called "B stage", by
regulating the heating level.

[0048]

Impregnation can be carried out by dipping,
coating or other suéh technique. If necessary, the
impregnation can be repeated multiple times. The

impregnation can also be repeated using a plurality of
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whil e when the ratio of the base material is not nore
20 than 90% by wei ght, dielectric properties and flane
retardance of the cured prepreg product are excellent
and thus the cases are preferable. [0051] The netal
clad am nate according to the 25 invention is
produced by |am nating and curing a netal 29 foil and
the prepreg.. The | am nation and curjng can be ,
sodptdiette 1Y bR elahpPECRAt COMRATIdIANT Obf C8PCERtrations,
300C, under a pressure of 0.01 to 100 MPa, for a
topdhiegely adinst remgilhg 4l kinatelyodesikedr $esdRd nore
preferably at a 5 tenperature of 120 to 250C, under a
coppessitrieonfo). desin 1@mowrPh; for a period of tine
ranging 1 mnute to 5 hours. [0052] Exanples of the
(OOt foil to be used in the netal-clad | am nate of
the invention include copper foil, 10 alum numfoil,
tin foithe apukphey | o kKeth&€oppeentboh mayespeciaaldoppling
"preferable. The thickness is not especially Ilimted,

ageiit ias Haladadty td BmpAoge Q8hbsioeRBEsmadndhaia-face
preferably 5 to 105 pm 15 EXAMPLES [0053] The

bR HdWMAsUn ofhav H+osPR hhlushkab8del Rat@igaller As the

detail” with reference to Production Exanples,
coATRESgdY, CURREA A YEn EXATRERS asHRE Eankh & ol@ 1Ty
agents, titanate coupling agents, aluminum coupling
agents, zircoaluminate coupling agents can be employed.
[0050]

The ratio of the base material in the prepreg of
the invention is, based on 100 parts by weight of the
prepreg, preferably 5 to 90% by weight, more preferably
10 to 80% by weight, and further preferably 20 to 70% by
weight. When the ratio of the base material is not less
than 5% by weight, the dimensional stability and strength
of the composite material after curing is sufficient,
while when the ratio of the base material is not more
than 90% by weight, dieiectric properties and flame
retardance of the cured prepreg product are excellent and
thus the cases are preferable.

[0051]

The metal clad laminate according to the

invention is produced by laminating and curing a metal
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20 "parts" and "% refer to "parts by weight" and "%
by weight", respectively. [0054] (Production Exanple
1) One hundred parts of bisphenol A-type epoxy resin
25 (epoxy equi val ent of 189 g/eq) were charged with
0.04 30 part of tetrabutyl amoni um bromi de. The
resultant sol ution was heated under stirring to an
intern te erature o% 1Z5C The sol utjion was

Eorig ¢ JESPESSr aTPEr LBBIBRLIOR APAUCHE WG Fas e
parts of Cbronate 5 T-80 (TDI, manufactured by

capgiuyatred hafer | exanplty, &b.a Lﬁmperapprr@xprfa@& }tCBO'i%)Q)ﬁ:
2,4-tolylene diisocyanate, approximtely 20% of

urgleg: 13| B @PVULE | gﬁcéaﬂ&t ‘é? 1APt MPa,t KorcRaPgrigdnesf time
conpleted, the resultant solution was stirred for 4

ravguimsy whihEnwee ntai h0 ngouhe, r eadt momel priedeyakdivurat &
175C, to thereby obtain an oxazolidone

t et LNt & Gf NY2 @Ppesy256% N knddhea eppEysagyi vEl entl to 10
t hereof was 334. Wen the IR absorption spectrum of
MHd)e foxax ghé D@ 6fngimentahging epaiyutesitd 15 WRairs.
i nvestigated, the absorption peak derived from
[oopxyanate 15 was absent and the IR absorbance ratio
of the isocyanuric ring to the oxazolidone ring was

0. 03. é%@ar&gﬁ}»leé FspdLRE! RAtRX2FBLE Zb Hae uldwedried fiadts

of bi sphen A type epoxy resin
metal-clad laminate of the invention include copper foil,

aluminum foil, tin foil, and the like. Copper foil is
especially preferable. The thickness is not especially
limited, but is preferably in a range of 5 to 200 um and

more preferably 5 to 105 um.

EXAMPLES
[0053]

The present invention will be illustrated ih
greater detail with reference to Production Examples,
Exampleé, and Comparative Examples. Here, the terms
"parts" and."%" refer to "parts by weight" and "% by
weight", respectively.

[0054]
(Production Example 1)

One hundred parts of bisphenol A-type epoxy resin

(epoxy equivalent of 189 g/eq) were charged with 0.04
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20 (epoxy equival ent of 180 g/eq) were charged with
0.044 part of 2-phenylimdazole. The resultant
solution was heated under stirring to an interna
tenperature of 160C. The solution was further charged
over a period of 45 mnutes with 25.0 parts of
MIlionate MI (MDI, 25 nanufactured by N ppon

Pol yur et hane Industry Co., Ltd.

31

partraﬁnRﬁﬁﬁ@buﬁy}emmp@ru@oby@maﬂe) Ahgereshd tamdr gi ng

was conpleted, the tenperature of the reaction product
sqﬂalstJerrewaasedm@ta._emm@ensstmylngatp| en hsgernaflt er

the charging with MIlionate MI was conpl eted, the
tempiddtanie oS0l TBIAN Ve Holuteibit owad Sfurthéescharged

t hereby obtain an oxazolidone ring-containing epoxy
ovieasian gddriddieo £pDXy mimutyal wbtht bér @opawas 345 Colltarate

the IR absorption spectrum of the oxazolidone

TIENOCTOIN! ShdthiiEa €POXYd 181 NippbnWaslydvethiagat dhdudtery
absor ption peaks derived from 10 i socyanate and

Co .SOCHENYS | SpprBaiNBEE1OSHRL @frdzrmEthyleﬁéoaaaeeeyanate,
ratio of the i socyanuric ring to the oxazolidone ring

apiaD L md 0BG 4 % %E&@”@|§—@%l}§§ﬁg 8@9%3c§§§b%e¥armﬁiier

mas prepare y dissolving ~48 part

Ut 1S sadd &ﬁgi@ggangtﬁeorgsmgﬁtl so%tt%@le%gﬂ

a highl brom nat ed

stei%em 3 " 1?9%*&8@(:%?%5%3' B e FBfe i o

temperature at 175°C, to thereby obtain an oxazolidone
ring-containing epoxy resin I. The epoxy equivalent
thereof was 334. When the IR absorption spectrum of the
oxazolidone ring-containing epoxy resin I was
investigated, the absorptien peak derived from isocyanate
was absent and the IR absorbance ratio of the isocyanuric
ring to the oxazolidone ring was 0.03.
[0055]
(Production Example 2)

One hundred parts of bisphenol A type epoxy resin
(epoxy equivalent of 180 g/eq) were charged with 0.044
part of 2-phenylimidazole. The resultant solution was
heated under stirring to an internal temperature of 160°C.
The solution was further charged over a period of 45
minutes with 25.0 parts of Millionate MT (MDI,

manufactured by Nippon Polyurethane Industry Co., Ltd.;
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20 Chem cal s Corporation, 18 parts of a creso

novol ac-type epoxy resin ECN1299 (epoxy equival ent of
217) manufactured by Asahi Kasei Chemi cals
Corporation, 3.1 parts of dicyandiamde (D cy), and
0.04 part of 2- nethylimdazole (2Mz) in a m xed

sol vent of 25 net hoxypropanol and

N -di.net hyl formam de.in _a_weight ratio of ,1:1..
4 L e e AR T a0 RalEh ) o AL 1B tsining
at 170C. The varni sh was used tqQ ippregnate a glass
Wag FMR IR act i cHoBRSReRRF S SRWEHEI FBAC iom) Product
Styles 7628, 2116, or 1080, Treatnment AS 891AW, and
washeBedled basl8Pi bd 48597 0wy tveapienyheptai nAfter the
prepreg having a resin content of about 43%for style
chegzBing withiMitbhorateoHTaWast capmlededst ihe remilignt
a resin content of about 60%for style 1080. Gel tine
safuttimsewaprepizgedwler126 mévuohes &b theCeby fahfrain an
| ayer printed 10 wiring board having pl ated
oxdraligieiw| esngfcanBaldnimy dpangt eesias Idbt aiThed epoxy
usual manner using 3 piles of the prepregs of style

ecqi{iBh Bént ntieeéréayewasuBesbi al whehe ther @i ed safrpiidre
2116 for outer |layer adhesion, and 3EC 111 copper

| sgitrgh d2 ensvsKhasl uasHebyiNgt-eointdiniitg Apbxhp resin

Snelting Co., Ltd. for conductor wiring formation. A

10hP5SYi SHE§ 8£8§aPEd] NERENBBEOkBYEbNC PRAKs fdlidi M&S from
subjected to a black oxide treatnent with a known

1AL 0 SR odEralated by sl BRI the Tn
al B e ratio of the isécyanuric ring to the
oxazolidone ring was O.
[0056]
(Example 1)

An epoxy resin varnish was piepared by dissolving
48 parts of the oxazolidone ring-containing epoxy resin I
obtained in Production Example 1, 34 parts of a highly
brominated epoxy resin AER8018 (epoxy equivalent of 334,
brominé coﬁtenﬁ of 48.8%) manufactured by Asahi Kasei
Chemicals Corporation, 18 parts of a cresol novolac—type
epoxy resin ECN1299 (epoxy equivalent of 217)
manufactured by Asahi Kasei Chemicals Corporation, 3.1
parts of dicyandiamide (Dicy), and 0.04 part of 2-

methylimidazole (2Mz) in a mixed solvent of

methoxypropanol and N,N'-dimethylformamide in a weight
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20 side and at a negative term nal side, so that
i nsul ation distance between the pl ated through-hole
at the positive termnal side and the plated
t hrough-hol e at the negative term nal side was 0.3
mm At the preparation of the printed wiring board, in
the case of pressing, the stacks 25 were heated under
pressure under _condjtions of a 33 tenperature of 180C,
rafiq uret of GeMPalnenet athenBPEKY E6SAPnYEER1SR was
direct-current voltage of 100 V was inparted by neans
278 seamia alt -0 iGge Brurcrissineeas usedt hoolmhrieghete
at the positive termnal side and the 5 through-hole
a glasse wlajch i (manefactaredi by BsahheSchwebedr 6., Ltd.,
printed wiring board. Thus, when a tinme until
Stivimd at62fh b2t eenoxt hk080y olighahmens ASs 8PA1AMEn amdl dhe
short-circuit was forned (insulation reliability) was

clrrds Waad ditidd LSFPETetai It afhddly sl @i Rugi Brbprel
85% 10 (2 atm, it was found to be about 4 hours.

haMimgp\ErIrein déhetdnt ayer edonti aBedfvkr krgleoaedrs, a
nmeasurenent of Tg by differential scanning

re@ahOrdditdnt ($BGH@EN0Le s DEGr 23061 eMpRtbACHY @d s in

Sei ko Instrunments Inc.), neasurenent of copper foi

codet Ue S&H&E‘Q%‘O@féf‘%@?‘iérlb%er , G8RdtiRe of these

measur ement of adhesion sttength of the’inner |ayer

orp s B A PR R natt PR ek TR ChPURRCREAPERC
wsfif Ty RS P A BRpRARCHR00SL 08, SO a0
diameter was obtained in a usual manner using 3 piles of
the prepregs of style 1080 as inner layer material, the
prepreg of style 2116 for outer layer adhesion, and 3EC-
ITII copper foil of 12 pu manufacturéd by Mitsui Mining And
Smelting Co., Ltd. for conductor wiring formation. A
glossy surface of the inner layer copper foil was
subjected to a black oxide treatment with a known
oxidizing agent. The plated through-holes were
alternatively cqnnected to wirings at a positive terminal
side and at a negative terminal side, so that insulation
distance between the plated through-hole at the positive
terminal side and the plated through-hole at the negative
terminal side was 0.3 mm. At the preparation of the

printed wiring board, in the case of pressing, the stacks

were heated under pressure under conditions of a
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20 strength of the inner |ayer black oxide treatnent
were high enough as 1.6 kNNmand 0.7 kN m
respectively. Furthernore, when a test for flane
retardance was perfornmed on a | am nate having a
t hi ckness of about 0.8 nmm which had been obtai ned by
heating under pressure 4 25 piles of the prepregs of
style 7628 under simlar 34 conditions, in accordance
tepperaiuny of aHRiCd, & Rressiie e SHRRd %n@o%dt%manef
retardance corresponding to V-0. Wen the pregreg of
60sminatesps i diteFletcatrent  ephbraeuPé 4P02Y¥CWaSd a
hum dity of 50% for 90 days and 5 it was investigated
impew tete lyeImedme of a heopsepregval tagg0eoukgrgPe thesh
its initial value of 120 seconds, the prepreg showed
thet dhapaigit-dinil ¢ tat dshexpesitive abeominal siHe anid itale
val ue. [00571 10 (Conparative Exanple 1) An epoxy
thresigh-larle St wiase pepat tde byednisalvsnde 66 paet 4 -of
t he oxazol i done ring-containing epoxy resin
lagiraidigsd it & odicin@rbdxadpl eTRus 34whent a afime lingtilly
brom nat ed epoxy resin AER8018 (epoxy equi val ent of

ind¥a tiorb iwee k O €Nth PbudiB-BI e FRRHEABBKH Bd a
Asahi Kasei Chem cals Corporation, 2.9 parts of

LA el, by’ | R TT LU dbioley e
mea Rll]%;(&/prttopan@%m@gg H&%% ?f“ f?b*&"ér?é”?%&ﬁﬂft? of 85%
(2 atm), it was found to be about 4 hours. Moreover, on
the 4-layered printed wiring board, measurement of Tg by
differential scanning calorimetry (DSC'method, DSC 220C
manufactured by Seiko Instruments Inc.), measurement of
copper foil adhesion strength of the outer layer, and
measurement of adhesion strength of the inner layer black
oxide treatment were performed. The measurement of
adhesion streﬁgth was performed in accordance with JIS
C6481. Tg was so high as 178°C and the copper foil
adhesion strength of the outer layer and the adhesion
strength of the inner layer black oxide treatment were
high enough as 1.6 kN/m and 0.7 kN/m, respectively.
Furthermore, when a test for flame retardance was
performed on a laminate having a thickness of about 0.8

mm, which had been obtained by heating under pressure 4

piles of the prepregs of style 7628 under similar
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20 the epoxy resin varnish was 270 seconds at 170C.
Thereafter, a prepreg, a 4-layered wring board, and a
| am nate having a thickness of 0.8 mMmmwere prepared in
the sane manner as in Exanple 1. Gel tine of the
prepreg was 120 seconds at 170C. The insul ation
rellab|I|ty was 25 1.7 hours and was remarkably short,
e., shorter than 35 one half_ of the correspondlng

CO@éﬂldFéOéésrcolr’fbaﬁ%%PWQIhc‘? heithdk P4 skanpgpr&d:r. theoss8]
(Exanmples 2 to 5 and Conparative Exanples 2 to 5) 5

lamioat e adiavadraiseed fkrwre prepardanapt ROFsEFRPAGIsgs to
shown in Table 1 and prepregs, |amnates, and

V-4-.| ay¥rezd thie ipnemosy dsf wetgler épas edasnsthoedams a
manner as in Exanple 1. Then, the insulation

tei@ldraitiund Yof Z8°&s arld andunioi e rgersa0ur tor cOPpaays and
foil adhesion 10 strength of the outer |ayer, adhesion

itswaendidvert ideted new thyegebl 8ikeosfdeher paieprely at
flame retardance, and storage stability of the

17RPEPERYS gWRI & oty 8Hd 38l al va @ Pt €628 §8cénds, the
prepregs "excellent in storage stability, |an nates

prjéi‘)‘ﬁe‘}glsqqouécﬂsst?d(%é eftaBs1 ey hovekckhaent’@s 9b® of

and ayered boards excellent™in insulation

thrmfﬂ¥¥:§ #eL e obtained. In Conparative Exanples 1,
mhereln an isocyanuric ring is absent in the

%ﬁolldone ring- containing epoxy resin and the
anD nt of an im dazole

(Comparative Example 1)

An epoxy resin varnish was prepared by dissolving
66 parts of the oxazolidone ring-containing epoxy resin I
obtained in Production Example 2, 34 parts of a highly
brominated epoxy resin AER8018 (epoxy equivalent of 334,
bromine content of 48.8%) manufactured by Asahi Kasei
Chemicals Corporation, 2.9 parts of dicyandiamide, 0.35
part of 2-methylimidazole, and 0.24 part of boric acid in
a nmixed solvent of methoxypropanol and N,N'-
dimethylformamide in a weight ratio of 1:1. Gel time of
the epoxy resin varnish was 270 seconds at 170°C.
Thereafter, a prepreg, a 4-layered wiring board, and a
laminate having a thickness of 0.8 mm were prepared in
the same manner as in Example 1. Gel time of the prepreg
was 120 seconds at 170°C. The insulation reliability was

1,7 hours and was remarkably short, i.e., shorter than
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20 used increases, a sufficient insulation reliability
is not obtained. Mdrreover, in Conparative Exanple 4
wherein the oxazolidone ring-containing epoxy resin
is not used, the storage stability of the prepreg and
Tg are remarkably inferior to Exanpl es. Furthernore,
in 25 Conparative Exanple 5 wherein the ratio of the
36 oxazol i done ring-containing epoxy resin to the
oneulha ¥ et i timal corseéspording vadle, asheogplanedwith the
becones too short, the storage stability of the
cawecpireExamplaesufficient, the adhesion strength of the
outer layer 5 and inner |ayer copper foils is |Iow, and
[adsBIformng ability is bad, so that a 4-1ayered
substrate of a good quality could not be obtained.

eshe t@ssl 48df0bm %Hﬁéﬁl’&éalﬁlbﬁﬁlé%e 2sR@WME)i n
Table 10 1, and those for these Conparative Exanpl es

h 0 I
Beampl & T S B anat B e e B Brerar ot £ 4 o

£ R4 thi S 6Sh Hen 3Pn SPabn EBOXY ahli E%%%%s% ]l%nﬁr{’aﬁce’%,

and 4-layered wiring boards were prepared in the same
manner as in Example 1. Then, the insulation reliability,
glass transition temperature, copper foil adhesion
strength of the outer layer, adhesion strength of the
inner layer black oxide treatment, flame retardance, and
storage stability of the prepregs were investigated. 1In
Examples 2 to 5, prepregs excellent in storage stability,
laminates having a Tg as excellent as not lower than 170°C,
and 4-layered boards excellent in insulation reliability
were obtained.

In Comparative Examples 1, 2, and 3 wherein an
isocyanuric ring is absent in the oxazolidone ring-
containing epoxy resin and the amount of an imidazole
used increases, a sufficient insulation reliability is
not obtained. Moreover, in Comparative Example 4 wherein
the oxazolidone ring-containing epoxy resin is not used,
the storage stability of the preprég and Tg are
remarkably inferior to Examples. Furthermore, in

Comparative Example 5 wherein the ratio of the
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E i kotel57S65*2 18 EPON1031'3 5 AER8018*4 part by 34
34 34 34 34 AER8011 *5 weight D '6 3.1 3.1 3.1 3.4
3.3 2Mmg"1 0.04 2E4Mz" 8 0.07 2Pz'9 0.04 0.005 0.04
Boric acid Bromne content %16.7 16.7 16.7 16.7 16.7
Weight ratio of A: B 73:27 91:9 73:27 45:55 92:8 Cel
time second 270 270 270 260 270 Storage stabili '10

92 95 88 90 94 Tg C 178 175 181 181.18 ElL anme
O’?Bethg]r’o‘g‘?fb% ?Ul%z‘ig‘%ﬁﬁl‘i’ﬁﬁg\/?6°i?yor9§én é?t &lhel ayer
adhesion kNNm1.6 1.7,1.6 1.3 1 rength | nner

: 7 s
RN oh 58761 EERR FRBLE: 0 Ehe0 SRl il pecomes
Insulation reliability* ~ A AAAA 38 [0061] ,
taorghart the tstonpee attabitbhiyarht the esrpxest iive
. Conparative Conparative: Ex&M e | Examl e 2 Exanple 3
1®4§ﬁﬂmbemt5x%ml adBes Eppx§trepgth pfokhel pubersd agEr

5 and inner layer copper foils is low, and the forming
ability is bad, so that a 4-layered substrate of a good

quality could not be obtained.

[0059]
The results for these Examples are shown in Table
10 1, and those for these Comparative Examples are shown in
Table 2.
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ECN1299' 1
AER8018' 4
Dic 6 2.9
2EAMz' 6 O.
16.6 15.6
93:7 93:7

270 180 Storage stabili

[00£0]
V-0 V-0 CQuter

ratio of A :
time second 270 270 270
16 91 90 89 80 74 Tg C 178.
171 140 190 Flane retardance (UL94) V-0 V-0 V-0
| ayer adhesion kNm1.6 1.5 1.6 1.8 0.9

B

[Tsatblemg]th I nner |ayer adhesion kWn 0.8 0.7 0.7 0.

r

5 10 63.5 E~p&ote 157865'2 5 EPON 1031'3
part by 34 32 32 36 AER8011*5 wei ght 90

3.2 2.92.74.6 2M'7 0.35 0.10 0.14
05 2Pz*9 Boric acid 0.24 Bromn ne content
15.6 18.5 17.6 Wi ght
0:100 0.1:99.9 Gel

%
100: 0

8 0.2

DLI Ullglll I IIbUI a1 I
*1. Cresol novol agﬁhtyggé 1 po><y g'sn QFR ny ;Eéc ﬁlﬂérjegk a;'?
SatT—RKaser—cthemtat po ETRIXY Teqap valemnkgg of

Ep Y g/ Eq, SO temni ng FUIb:‘]? 0) L%ﬁ)"“”?"‘ﬁm8 | bp?lgnu 2

ECNWQS“’ ac-type epoxy r gsi rn 6 % 5

Epikote157565"2 18

EPON1031"3 5

AER8018" part by 34 KL 34 34 34

AER8011*5 weight

Dicy"® 3.1 3.1 3.1 34 33

2Mz7 0.04

2E4Mz'8 0.07

2Pz 0.04 0.005 0.04

Boric acid

Bromine content % 16.7 16.7 16.7 16.7 16.7

Weight ratio of (A):(B) 73:27 91:9 7327 45:55 928

Gel time second | 270 270 270 260 270

Storage stability*10 92 95 88 90 94
(Tg °C 178 175 181 181 182

Flame retardance (UL94) V-0 Vo0 V-0 V-0 V-0

Outer layer adhesion kN/m 1.6 1.7 1.6 1.3 1.7

strength

Inner layer adhesion strength | kN/m 0.7 0.8 0.7 0.6 0.8

Insulation reliability*11 A A A A A
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(manuf actured by Japan Epoxy Resin Co., Ltd., epoxy
10 equivalent of 213 g/eq, softening point of 65C *3:
Tet raphenyl ol et hane-type epoxy resin (manufactured by
Japan Epoxy Resin Co., Ltd., epoxy equivalent of 213
g/eq) 39 *4: H ghly brom nated epoxy resin
(manufactured by Asahi Kasei Chem cal s Corporation,
epoxy equi val ent of 406, brom ne . content of 48.8%
[Ogg;]LomAy br omi nat ed epoxy resin (nmanufactured by 5
Asahi Kasei Chemicals Corporation, epoxy equival ent of
[Tabdegldq, bronmine content of 20.5% *6: Dicyandi ani de

{(menufacturep iy 1%2?%%‘4& ‘:‘C CHGEvE T Comphratie S Compartive | Cemparative

*7. 2-Ethyl - 4- et zmgﬁa Uxatfple 8 ¢ CExaiple 4.0 Example 5
) 78

EpogdKO PUTe Chem cal Tndustiies, L. : 05
EpoyIVET NYTT M dpzol e[ (megguf a¢t uredd by Wagso Plre Cherp cal
ECNip@ustries, | td.)[*¥9: 2-Phenybi mi dazol e (dmnuftact yr ed3s
Epikog15ve8s® Pure| Chemical Indlustries| Ltd.) 15 *10:
EPONg03Mti on rajio of gel time when tthe prepieg of dtyle
AERBGB3 was st of putbai 238 under R rellati®e hynidity |of 36
AERBOPIGf or 90 dayelght 11: Insullation ré¢tentionltin® of |not
Dicysess than 2 |hours wad rafled 3 "A'  2hd fhat?2hf |less4b
2MA’"han 2 hours|was [2008%t eq 4810 " 0.14
2E4Mz'8 0.05
2PZ®
Boric acid 0.24
Bromine content % 16.6 15.6 15.6 18.5 17.6
Weight ratio of (A):(B) 100:0 937 937 0:100 0.1:99.9
Gel time second 270 270 270 270 180
Storage stability"? 9 90 89 80 74
Tg : °C 178. 172 171 140 190
Flame retardance (UL94) V-0 V-0 V0 V-0 V-0
Outer layer adhesion kN/m 1.6 15 16 18 0.9
strength
Inner layer adhesion kN/m 0.8 0.7 0.7 08 0.2
strength
Insulation reliability"!! B B B A A
[0062]

5 *1: Cresol novolac-type epoxy resin (manufactured

by Asahi Kasei Chemicalé Corporation, epoxy equivalent of
219 g/eq, softening point of 92°C)

*2: Bisphenol A novolac-type epoxy resin
(manufactured by Japan Epoxy Resin Co., Ltd., epoxy

10 equivalent of 213 g/eq, softening point of 65°C)

*3: Tetraphenylolethane-type epoxy resin
(manufactured by Japan Epoxy Resin Co., Ltd., epoxy

equivalent of 213 g/eq)
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[0063] While the invention has been described in
detail and with reference to specific enbodi nents
thereof, it wll be apparent to one skilled in the
art that various 25 changes and nodifications can be
made therein without 40 departing fromthe spirit and
scope thereof. The present application i s based on

Japanese Pat | cat . 2005-110584 file
poril Fan0bs e P onETbeR o nBRBS dRamHEAE TS
rncorporated by 5 reference | NDUSTRI AL APPLICABILITY
by e é)ér%%c%%ﬁp‘F‘P%P%aF henr e SPAXYo RFYL VRILER E
of 10 the |nvent|on shows such excel |l ent storage
40y afinaminescomeRnt 625 4haf®b0% From the prepregs,
| am nates or printed wiring boards excellent in copper
foil adtesilowlptheominabedt eposut esiaydmangdaedivgied by
strength of the inner |ayer black oxide treatnent,
Asahd fHeswl rGiemidcaks Q@rpanabéonbtapnsy.equiwal@nmi@dé
that the lam nates or printed wiring boards not only
4 dsave esClbromgind gcast P o £ o0 hbgher but al so possess
excellent insulation reliability. Thus, they are
useful He: tiec pawdiiehi @9 OGhanafauttirkdydy Wakdt @hre
wiring board for a broadband 20 conmuni cati ons devi ce.

crthical Industries, Ltd.)

*7: 2-Ethyl-4-methylimidazole (manufactured by
Wako Pure Chemical Industries, Ltd.)

*8: 2-Methylimidazole (manufactured by Wako Pure
Chemical Industries, Ltd.)

*9: 2—Phenylimidazele (manufactured by Wako Pure
Chemical Industries, Ltd.)

*10: Retention ratio of gel time when the prepreg
of style 7628 was stored at 23°C under a relative humidity
of 50% for 90 days

*11: Insulation retention time of not less than 2
hours was rated as “A”, and that of less than 2 hours was
rated as “B”. |
[0063]

While the invention has been described in detail
and with reference to specific embodiments thereof, it
will be apparent to one skilled in the art that various

changes and modifications can be made therein without
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Cains 1. An epoxy resin conposition conprising (A
an oxazol i done ring-containing epoxy resin, (B) a
novol ac- 5 type epoxy resin, (C) a guanidine
derivative, and (D) an im dazole as conponents,
wherei n the conmponent (A) contains an isocyanuric
ring as well as an oxazolidone ring and, the IR
absorbance ratjo of the isogyanuric rin to the
deRRLHNHIGHEST | e SPHBLE| 889 PRAREOLHETERE not 10 nor e
than 0.1, the weight ratio of the conponent (A) to
the compumertesentiaprplcatyonsis bared. or daPagresae
conmponent (C) and the content of the conponent (D) are
Pag eyt tAPBl paatsonyNaei @905xid 0584 rfvkked ham Broglpdnt 2005,
by weight, respectively, based on 100 parts by wei ght
argl the aontents wWeepbofoarehberpiry inesrps radmdaiby ng
t he conponent (A) and the conmponent (B), and the
reffeorarmee cont ent based on a wei ght obtai ned by
subtracting the weight of the conponent (C) and the
wei ght of the conponent (D) from the weight of the
resin conmposition is not |less than 10% 20 by wei ght
INDUS TROIATO PPl hemB 202y wei ght. 2. The epoxy resin
conposition according to claim1l1, wherein the
[codeni ng point of the novolac-type epoxy resin of
t he ‘conponent (B) is not |ower than 80C. 25 42 3. The

epoxy rlgﬁét ’bf@ﬂ%@%%t{:ﬁ@p?%% | Eﬁet( %fst?tgaic%os"’.ﬁﬁro‘ﬂ bt

t he wei rati conponent
the invention shows such excellent storage stability as
not less than 90%. From the prepregs, laminates or
printed wiring boards excellent in copper foil adhesion
strength of the outer layer, adhesion strength of the
inner layer black oxide treatment, and flame retardance
can be obtained. It is obvious that the laminates or
printed wiring boards not only have such high Tg as 170°C
or higher but also possess excellent insulation
reliability. Thus, they are useful in the production of
a multilayer printed wiring board for a broadband

communications device.
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the conponent (B) is 40:60 to 95:5. 5 4. The epoxy
resin conposition according to claim1, wherein the
content of the conponent (D) is 0.005 to 0.08 part by
wei ght based on 100 parts by weight of the total
wei ght of the epoxy resins containing the conponent
(A) and the conponent (B). 10 5. A prepreg, which is
obt ai ned by i npregnating base nmaterial with the
epoxy resin conposition %@%ﬁ?%ing toclaiml1. 15 6. A
metal clad lamnate, which is formed by |amnating
the prepreg according to claim5 with a netal foi
7. Aprinted wiring board conprisin | east , 20 ar
wiring Jaydl SRR®EN JF%SJpPo%i%EBS%Fb%Pt FemBrdsiog @) an
according to claim5 and the netal clad | am nate
oxazedrifiane toing¢eREainbng epoxy resin, (B) a novolac-

type epoxy resin, (C) a guanidine derivative, and (D) an
imidazole as components, wherein the component (A)
contains an isocyanuric ring as well as an oxazolidone
ring and, the IR absorbance ratio of the isocyanuric ring
to the oxazolidone ring is not less than 0.01 and not
more than 0.1, thé weight ratio of the component (A) to
the component (B) is 5:95 to 95:5, the content of the
component (C) and the content of the component (D) are
0.01 to 5 parts by weight and not more than 0.08 part by
weight, respectively, based on 100 parts by weight of the
total weight of the epoxy resins cohtaining the component
(A) and the component (B), and the bromine content based
on a weight obtained by subtracting the weighf of the
component (C) and the weight of the component (D) from
the weight of the resin composition is not less than 10%

by weight and not more than 20% by weight.

2. The epoxy resin composition according to
claim 1, wherein the softening point of the novolac-type

epoxy resin of the component (B) is not lower than 80°C.
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3. The epoxy resin composition according to
claim 1, wherein the weight ratio of the‘component (A) to

the component (B) is 40:60 to 95:5.

4. The epoxy fesin composition according to
claim 1, wherein the content of the component (D) is
0.005 to 0.08 part by wéight based on 100 parts by weight
of the total weight of the epoxy resins containing the

component (A) and the component (B).

5. A prepreg, which is obtained by impregnating
a base material with the epoxy resin composition

according to claim 1.

6. A metal clad laminate, which is formed by
laminating the prepreg according to claim 5 with a metal

foil.

7. A printed wiring board comprising at least
one wiring layer, which is produced from the prepreg
according to claim 5 and the metal clad laminate

according to claim 6.
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