DESCRI PTI ON - EPOXY RESI N, HARDENABLE RESI N COWVPCSI Tl ON
CONTAI NI NG THE SAME AND USE THEREOF Technical Field
The present invention relates to a high nol ecul ar

wei ght epoxy resin that provides a curable resin
conposition that is useful for various conposite
materials including electric and electronic parts
insulation materials sugERRIPATION gh reliability

sem conductor sealing, lam nates (printed wring
boards and buil d-up boards) and CFRPs (carbon fiber
reinforced plastics) and further optical materials,
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of the conposition. The present invention also relates
SAME A2® SECHPBREOFoNn t hat provides a cured naterial
having a low dielectric constant, a low dielectric
tangent, and excellent heat resistance, water

resi stance, and flanme retardancy, and provides
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and insulation materials for build-up board, and the like.

Background Art

Epoxy resin compositions are widely used in the fields of electric and
electronic parts, structural materials, adhesives, paints, and the like, because of the
workability, and the excellent electrical properties, heat resistance, adhesiveness,
moisture resistance (water resistance), and the like, of their cured materials.

However, in the electric and electronic fields, recently, with their
development, further improvements in properties have been desired, such as high
purity of resin compositions, moisture resistance, adherence, dielectric property, low
viscosity for highly filling fillers, and increased reactivity for shortening the molding

cycle. In addition, materials that are light and have excellent mechanical properties



and recreational and sports appliances and the |ike.
Further, recently, hal ogen- based epoxy resins and
antinmony trioxide have often been used as fl ane
retardants, particularly for electric and electronic
parts, however, it is indicated that products using
these contribute to generation of toxic substances
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communication equipment, and the like, high density and thin films have been

promoted, and high heat resistance and insulation property have been required.
Further, materials having a low dielectric constant and a low dielectric tangent have
been desired for addressing high speed and high frequency of signals. Cyanate
resins and BT resins (bismaleimide-triazine resins) are resin materials combining
high heat resistance and a low dielectric property, and it is known that compounding
an epoxy resin to these can reduce a water absorption rate and improve adhesiveness

and workability. Patent Document 4 describes varnish in which an epoxy resin

represented by general formula (7):



C2H (7 ) and a cyanate resin are mxed with a sol vent.
Pat ent Docunent 1. Japanese Patent Application Laying
Open (KOKAI) No. 11- 140277 Patent Docunent 2:
Japanese Patent Application Laying Open (KOKAI) No.
11- 140166 Patent Docunent 3: Japanese Patent
Application Laying Open (KOKAI) No. 2003- 301031
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Disclosure of the Invention

It is an object of the present invention to provide a phenol aralky! type epoxy
resin that is useful for various composite materials including insulation materials for
electric and electronic parts (such as high reliability semiconductor sealing materials),
laminates (such as printed wiring boards and build-up boards) and CFRP, adhesives,
paints, and the like, by suppressing crystal precipitation, improving the workability
during manufacture and quality control of the composition, and further improving
properties such as heat resistance.

The epoxy resin disclosed in the above described Patent Document 4 has
excellent water resistance, but has the problem of having low solvent solubility
because of high symmetry in the molecular structure so that low molecular weight

compounds are likely to precipitate as crystals once varnish is prepared. Further, if



di el ectric property, water resistance, and flane
retardancy. As a result of diligently studying for
sol ving the above described problens, the inventors
have found that the above descri bed probl ens can be
solved by controlling the polynerization conmposition
of a phenol aral kyl type epoxy resin, to arrive at
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In other words, the present invention relates to
(1)  an epoxy resin characterized by comprising a phenol aralkyl type epoxy resin
in which a content (an area % measured by gel permeation chromatography) of a
bifunctional compound is 20% or less,

(2)  the epoxy resin described in the above (1), wherein the phenol aralkyl type

epoxy resin is of a structure represented by general formula_. (1):

Ar‘(CHchz'—Ar % (1)

(in formula (1), n represents an average repetition number value of 1 to 10. Ar

represents a glycidyl ether moiety of general formula (2):
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or general formula (3):



(3) the epoxy resin described in the above (2),

wherei n the phenol aral kyl type epoxy resin is of a
structure represented by general formula (4): OO OO
CH2 CH2 E\ H(4 ) RmRm (in the formula, m
represents an integer of 0 to 3, n represents an
average repetition nunber value of 1 to 10, and R
each represents any of a hydrogen atom a saturated

or unsaturated al kyl group having 1 to 8 carbon atons,
and an aryb/gkgy , and may be the sane or different
from eac Vothe ), (f) ﬁhe epoxy resin described in
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are g gen atom (5) the epoxy resin described in
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(in the formula, m represents an integer of 0 to 3, n represents an average repetition
number value of 1 to 10, and R each represents any of a hydrogen atom, a saturated
or unsaturated alkyl group having 1 to 8 carbon atoms, and an aryl group, and may
be the same or different from each other.), |

(4)  the epoxy resin described in the above (2), wherein in general formula (1), all
Rs are a hydrogen atoin,

(5)  the epoxy resin described in any one of the above (1) to (4), having a
softening point of 70°C or more,

(6)  the epoxy resin described in any one of the above (1) to (4), having a

softening point of 60°C or more and an epoxy equivalent of 270 g/eq or more,



(10) a curable resin conposition containing the epoxy
resin described in any one of the above (1) to (6)
and a curing agent, (11) a cured material obtained by
curing the curable resin conposition described in the
above (10), (12) a resin conposition characterized by
containing the epoxy resin described in the above
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conposition described in the ove (12), wherein the

SFRRX3bove $1)toi(6) and a curing agent,

(11)  a cured material obtained by curing the curable resin composition described in
the above (10),

(12) aresin composition characterized by containing the epoxy resin described in

the above (1), and a cyanate compound represented by general formula (5):

IQb T)b

/N % N

NGO—<|=/\0/L]j/>’OC (5)
Qb 2% Qb

(in the formula, Qa represents a direct bond, or a substituent or an atom selected from
the group of a methylene group, an isopropyhidene group, a
hexafluoroisopropylidene group, an ethylene group, an ethylidene group, a
bis(methylidene)benzene group, a bis(methylidene)biphenyl group, a
biphenylmethylidene group, a phenylmethylidene group, a bis(isopropylidene)phenyl
group, a dicyclopentadieny! group, an oxygen atom, and a sulfur atom. Qb
represents a hydrogen atom or an alkyl group having 1 to 4 carbon atoms, and each

Qb may be the same or different from each other.)



t he epoxy resin described in the above (2), (14) the
resin conposition described in the above (12) or (13),
wherein the cyanate conpound is a conpound having a
bi sphenol type structure, (15) the resin conposition
descri bed in anyone of the above (12) to (14), wherein
in the cyanate conpound, Qa in general formula (5) is
ne group, (16) the resin conposition
(%gggéﬁgggﬁ¥%(gﬁyone of the above (12) to (15), wherein
in general formula (1) is a glycidyl ether noiety

selected romthe roup consi sting of a phenyl :
glyc:ldylQ t her noifety, an ortho-cresol glycidyl ether

- nolety net a- g7 yC|dy her noi ety, and a
_ré ?‘é%cﬁ‘é (17) the resin

corrposn crijbed in anyone of the above (12) to

(15), vvh@lael Ar Q@ general formula (1) is an

a- napht hol gl ycidyl ether noiety or a 0-naphtho
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noi ety of general for a (2), and R is a hydrogen
adnagirepolpthptepgtd fom the anrmt@c@pp@gld@h araw neterzadd
by being obtained by inpregnating a substrate with
(@Bp nhsiesincmmposition dasatbed i thecibowe G17), wheseipfthe ppoxy resin is
above (12) to (18), and (20) a |lam nate obtained by
the epepytiesin gesssibed initheebpye®)i n the above (19). 7 Best
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For exanple,” the epoxy resin represente
@8Nerhe rdsi dBmpdsitioh described in any one of the above (12) to (15), wherein

Ar in general formula (1) is a glycidyl ether moiety selected from the group
consisting of a phenyl glycidyl ether moiety, an ortho-cresol glycidyl ether moiety, a
meta-cresol glycidyl ether moiety, and a para-cresol glycidyl ether moiety,

(17) the resin composition described in any one of the above (12) to (15), wherein
Ar in general formula (1) is an o--naphthol glycidyl ether moiety or a B-naphthol
glycidyl ether moiety,

(18) the resin composition described in any one of the above (12) to (17), wherein
in general formula (1), Ar is the glycidyl ether moiety of general formula (2), and R
is a hydrogen atom or a methyl group,

(19) a prepreg characterized by being obtained by impregnating a substrate with
the resin composition described in any one of the above (12) to (18), and

(20) a laminate obtained by using the prepreg described in the above (19).



TOO0O OOCH CHy- H(7) (in the formula, n
represents a repetition nunber) is a phenol aralkyl
type epoxy resin that has recently attracted attention
because it has excellent properties such as flane
ret ardancy, adherence, and water resistance. The
phenol aralkyl resin that is the raw material of the
FRROXI6AE 881 Carffing 0At MegiRikioni Nvention is generally
synt hesi zed by net hods as descri bed in Japanese Patent
No. Tha2BEwst aliel] Ipeaepes e rédat eNthe pppbitdatdntion kdlf bagescribed
Open (KOKAI') No. 2001-40053. Exanples of genera
belw.hesi s reaction include condensation reaction of a
substituted nethylenebiphenyl conpound and phenols,
such Geserallpex plidnobaralky] typadposy regingefers to an epoxy resin that is
bisnethoxynethylbiphenyl and phenol s under acidic
dedwmeld fiooresphenp @g}k@bmmﬂj ngvalak structure comprising units of a phenol
bi shal ogenonet hyl bi phenyl and phenqgl s under acidjc
conpaind ek asherply ey @P;Hhéﬁl%@ld YiHis of AT 8136 CIMREY DN ol
aral kyl resin, the conpound of the above descri bed

G8H& formula (1) is obtained. Conmercial products

ot cardl. 5 RPsp P enty s T < used

in the synthesis of the above descri bed phenol aral kyl
resin are conpounds havi ng one phenolic hydroxyl

gr in the aromatic ring. @stituents other than
t hg phenglic hydroxyl group i

aromatic ring

in ﬁde, a hydrogen atom a urat ed or unsaturated
al kyly gfoup having 1 to 8 carboph atons, an aryl group,
and e |ike peci/fFFg exanpl t he abpy

ded dCipiTeR gae, Clita] Hm ted 7t0,
phendl, W&-creso m cresol, p-cresdl, etylphenol,
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l.ph I " h I,
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Ike. In the pre
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Habex@lllent $rop&tibs sudh lay flame relardapbe dh@eac)hnd wattr resistance,

napht hol are preferred.
The phenol aralkyl resin that is the raw material of the epoxy resin of the present
invention is generally synthesized by methods as described in Japanese Patent No.
3122834 and Japanese Patent Application Laying Open (KOKAIT) No. 2001-40053.
Examples of general synthesis reaction include condensation reaction of a substituted
methylenebipheny! compound and phenols, such as, specifically, condensing 4,4"-
bismethoxymethylbiphenyl and phenols under acidic conditions, or condensing 4,4'-
bishalogenomethylbiphenyl and phenols under acidic conditions. By glycidylating
the thus obtained phenol aralkyl resin, the compound of the above described general

formula (1) is obtained. Commercial products include, for example, NC-3000 and

NC-3000-H manufactured by Nippon Kayaku Co., Ltd.



When t he phenol aral kyl type epoxy resin of genera
formula (1) obtained by sinple epoxidation as

descri bed above is stored dissolved in a solvent,

crystals precipitate, particularly when its purity is

hi gher. When this is used particularly ina liquid
curabl e resin conposition, the organic conponent that
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formula (8): ORH / ( Hz H(8) (jn the fornPIa, n
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chromat ography (GPC)) " of a bifunctional conpound,
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such crystallization occurs noticeably when the ratio of para bonds is higher in the
bond position relationship between the methylene group and the hydroxyl group in

the structure of general formula (8):

SO Q) @

(in the formula, n represents a repetition number)
Therefore, it is reported that crystallization can be prevented by decreasing the ratio

of para bonds in the bond position relationship between the methylene group and the



crystallization can be avoided for a |onger period. A
sui tabl e nmet hod of manufacturing the phenol aralkyl
type epoxy resin of the present invention will be
descri bed bel ow, but the nethod of manufacturing the
epoxy resin of the present invention is not limted to
the suitable manufacturing nethod of the present
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in ehat thd aomtent (theraneh 1§ ndeasurad by gell prrmensioghrhromeapgenhn €GP C))
w || be specifically described bel ow. For the solvent

‘of @l bifiinkiienal odmpdvndehakis, & eempoungdisEing) tp, epOKE SEPPR.yIS 20% or
resin has low solubility in al cohols and

lesgdr Genthssampasrdioltbapbeirfadescr ggnerakformula (1), the bifunctional
R S s Y T
B! Rt cund e e dfadtl g ol ahdh Ao L cysiztion o be
SRBRL PRy A B PR L3, s
Jgg{ﬁ%ﬁﬁbsaﬁl M&@&Elr% BBthe QHB6 bbg@ Hndaﬂ‘lelp@}d A 11260t9dss.

be sel ecti-vely renoved, and phenol aral kyl type

FRRASMpbesdsis whichlifle 3Rth6 bba@ Bt bogd elolaraatib e memithyn 1.2,
taken out. By this approach, inpurities contained in

drirgalligmioiiaiag be aboidad farl slongee peaobved, and its curing
property and cured material property can be inproved.

The s\ptitableemethodofimafiufaeming thaptiengl arpliybiypn gpoxy resin of the
aral kyl type epoxy resin of the present inventian
preseghinyersinapillshesdespiebaddiel o by therfped 0%9%51@“@%}@1&818
step of djssolving an .epoxy resjin.in a solvent od

POKY) EFHiT) of the, RgReH Hvepigh ésp%%}m}@gitﬂ thesu *3@%‘% ‘K}a““%%?urmg

di ssol ved, and .uni f.or ] Xi '

B g el 25 RS B34 B0
HPRMROGH chllpSilaRtah Bk M deltoBe 20!a¥&s o RASY

The point of the suitable method of manufacturing the epoxy resin of the
present invention described below is to selectively remove (cut) low molecular
weight compounds.  An approach of selectively removing low molecular weight
compounds will be specifically described below.

For the solvent solubility of the epoxy resin, generally, the epoxy resin has
low solubility in alcohols and hydrocarbon-based compounds, and a decrease in
solubility in these solvents is noticeable as the molecular weight becomes higher.
The epoxy resin tends to have lower solubility in aromatic hydrocarbons, ketones,
esters, and the like, as well, depending on its structure. By adjusting this solubility,

phenol aralkyl type epoxy resins of low molecular weight being lower than an

oligomer level can be selectively removed, and phenol aralky! type epoxy resins of
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solvent), in which trifunctional or higher functiona
nol ecul es in the epoxy resin and the good solvent are
| ess soluble, to cause two-|ayer separation; and (c)
the step of separating the solution or suspension that
is separated into two |ayers, renoving the sol vent
fromthe good solvent |ayer, and recovering the epoxy

a‘hefﬁigﬁmeWetvEpéhtn HeéehaBifly fakten 8000 ]ﬁ(ﬂﬂé Eprdafh, S#n@0rifiés) contrined in
['iquid epoxy resin as is can be ubj ected to step

th®Yaw HateRiab&inl AsERONIVES] zmdciarmutiﬁg praertyl and dused haetial
and then subjected to step (b). Even if the good
[FopatBrdanibe itpeeledt he resin maybe heat ed and nel t ed.
The epoxy resin that can be used here naY
comméeisaitatie osthodsofananuachiringshe phenohexalkyTiype epoxy resin of
structure is not particularly limted, as long as it
the preberd inyshtion roughly ¢opprisgp thedplbyiyingdbien stepgeci fi c
exanpl es include phenol aral ky|] type resin .
o oale Qf?@ﬁ(dylﬂgtapr‘?@%bﬁf%?‘é‘ 4O bIEh o4 VR, in which
resi ns) ch .as enol s an
the pROHGFSD n i gas Sisomied. o Wﬁ%ﬁﬁm}f‘gﬁgﬁﬁ%ﬁ%@sm and the
hgdroxynethyl conpounds, and hal ogenonet hyl conpounds

b as 4,4'- bis(chloronmethyl)-1,1' -biphenyl,

b| s( éﬁ {6 I8 né%ﬁﬁ%%ﬁ‘ég By }rué'tm% o'bli)dlffglleiﬁ%kep (:cli) thith a solvent (poor

or 0
sé}vé?ﬁy%&g@yrﬁm ;Jﬁ\ﬂ %ﬂﬁglfegﬁ%?ﬂ)?ﬂiargglecules in the epoxy resin and

the okt slme wshs){)hﬁ)llﬁ B& CARY twd-dayee éparsionphei ol
aral kyl type epoxy resins produced by glycidylating

pol yrerthe ftop efisdpasatimphklyd scldtioresi saspensionphe aoseparated into two
conpounds, such as phenols and naphthols, and aromatic
layers) Iremoving ihyd solyesit flomathe goad s@mmlmwﬂéﬁ@vaﬁag the epoxy
bi schl or onet hyl bi phenyl ). Good sol vents used in the
e#Bve descri bed nanufacturlng nmet hod |nclude

d sol

k d sol . .

ot hotl ﬁ%@ﬁsrg% RS St DAt Sy Tapiggs s can be
I

sgglggtie? Ig% &R S0 SIO A é’cﬁ’at ?po rresﬁ(ﬁ ?aﬂ%é lgegga\éig{ RANSd the

one- ents Suc

sagjtegi%gft@ Elc%)/ gﬁg t @(/L:n ?fttﬂé( o&? iRelYthe 'résﬁphﬁtay lbe heated and

pentanone cycl ohexanone,
£8lear - based sol vents such as et hyl acetate, butyl

The epoxy resin that can be used here may be commercial products or
synthesized ones. The structure is not particularly limited, as long as it is of a
phenol aralkyl type epoxy resin.  Specific examples include pheﬁol aralkyl type
epoxy resins produced by glycidylating polymers (phenol aralkyl resins) of phenol
compounds, such as phenols and naphthols, with aromatic alkoxymethyl compounds,
hydroxymethyl compounds, and halogenomethyl compounds (such as 4,4'-
bis(chloromethyl)-1,1'-biphenyl, 4,4'-bis(methoxymethyl)-1,1'-biphenyl, 1,4-
bis(chloromethyl)benzene, 1,4-bis(methoxymethyl)benzene, 4,4'-
bis(hydrokymethyl)»l,1'-biphenyl, and 1,4-bis(bromomethyl)benzene), as well as

phenol aralkyl type epoxy resins produced by glycidylating polymers (phenol aralkyl
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acetate, ethyl butyrate, carbitol acetate, and

y- butyl ol act one, ether-based solvents such as

t et rahydr of uran, di oxane, and propyl ene glyco
nononet hyl ether, non- protonic, polar, high boiling
poi nt solvents such as N-nethyl pyrrolidone,

di met hyl sul f oxi de, di net hyl sul fone, di nethyl for mam de,

r&h) @F ﬁﬁé@%@ﬁfd@ﬂh@k@ch a@ﬁlﬁh’ﬁ%_lsi mdhyphtaelr hengosath as
tol Gene and xyl ene, and the |i ke, and anong these,

kS R BBeRRRIFudhols\ e ot gichlor®si @le-dnd Sédhbodnethylbipheayl).
preferred. These may be used alone, or may be used
m xediostl sbiveith esedsialtheaicye dBsdribet henghotireglmethed include
shoul d be selected considering the conbination wth a
kpoae-basddwehientiesster-rsed balveans, athambhsed sobentseRerprosoni¢, fpolar,
sol vents having polarity close to each other are used,
highimiifing peinssolvenisoor emmagie hydrosadons-t HRSEILiSSHRPIes tRplude

two-| ayer separation. Alternatively, depending,on. the
* Ketompibiadael somentotsarls abicstpnsoeiEl £y Hkatotsn P QPG efore.
di spersion is med. Therefo

cvﬂeg%%mg: %Iﬁé?yg@%axag'gps»&ﬁtﬁf'baﬁ SPlf]"h 50 L gyiptae, buy

. ! “pool |
T
e B N
PSR d%%élg bfgﬁlgﬁo\i}?g@iﬁd lvehf! KER 2P RSRShS Ry HONESne,

ester- and al i phatic and aromatic
dMEhORANEA8S JimallyshEE e, WRethglfuvaiaeide, omtiafi methglacetamide,

sol vents. \Wet her being a poor solvent or not depends
agdinathehyidesdarbons each dxtbluche asd xylenm and thetliker ami amony these,

the poor solvent is inportant. Basically, anong the
ketoae-basddsohtestsdrsster-bastdsobieats ase prefireed. s dihgesinay he wsed

f d. Specifi I i ncl ud h
s be SR b SRR oGRS A b e
et hyl ene gl yco], an ropylene glycol . Jinear,1
seleiof Ganithedneate e oRE LBt RAnoS KTt dsielEEE e a5 el

sters ,sugh ;as ,eth - :

55 st P iR EhAVthe BREIR) Apse el pRechited Aitorm

) . 16 + he .
S S DRSS vt S pEHAHPUAD B/ EPRGLLA M ernativel,
dep&ldusieor R RLABIHAABE, ¥ N FakbRethbesyl a sollvidal disgerdon is
ester-based solvents as the good sol vent and al cohol s
fasmddne TheRforeOthe @Binbinkkies ef tmyrekin, the gdod solvent, and the poor

solvent needs to be considered appropriately. This selection of the solvents
determines the amount of the bifunctional compound remaining in the resin.

Poor solvents used in the above described manufacturing method include
alcohols, ketone-based solvents, ester-based solvents, and aliphatic and aromatic
hydrocarbons, and these may be water containing solvents. Whether being a poor
solvent or not depends on the resin used, but the elution of the resin into the poor
solvent is important. Basically, among the poor solvents described above, organic
solvents are preferred.  Specific examples include alcohols such as methanol,

ethanol, isopropyl alcohol, butanol, ethylene glycol, and propylene glycol, linear
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al one, or may be used m xed with other solvents. The
description of each step in the above descri bed
manufacturing nethod wll be added below. Step (a):
The anount of the good sol vent used is 500 wei ght % or
| ess, preferably 100 weight % or |ess, based on the
resin. The heating tenperature is fromroom

HeROHRE b sOndtRy1A0Hutyl RREIn8 and Baexalichedéssa® bivdhchs@thyd heetate,
[Tquid at room tenperature need not be heated. Step

HubylacdtaR, aniethyl ;qbgibhﬁem@mﬁcohwmarmmds asliextoe, Ped@ne,
wel ght % preferably 50 to 300 wei ght % based on the
dndSyBlohésanel X Anghngitherh salpuiefscaraimost preferper f Braferable
heating, stirring, and reflux, so that the resinis
auftfinatioan idcjudsi copbimasions Tieg ketané-bysed salvenss wad estgr-based
poi nt of the epoxy resin obtained can be controlled by
sohveentscsithe gend sotvest andelcefindtassbe peer solven t ebhesamay g used
t he poor solvent in step. (b) and the anpunt of use.

atoree, oK Bp e usechRixegrWIghother SP6VSRES- i s hi gher, if the
anmount of the, bifunctional conmpound.is |ess. For t
hendiheesriggion ) sEhcty e Srye s iedm N Bicn Fashifiod
[ vent{@o&bis directed, due to the specificity of its
will becadded belPRe bif unctional conpound can be

sel elehY) A S Ne b BRAALLLRIE 50D GRighN Gk,

manu e present invention. For

. | ' .
lgg%?ﬂé)g ! Om%h{[rrz{ ﬁrzllless' AR LY hkRkRNe The heftf tepefalife is

vent, nol 1s used as the poor solvent,

B rbOR 1ahERAur&rddoyC. t RBéins aoxy disssivad os atellRupadigom
resin of general fornula (4), the nol ecul ar wei ght

t@inpbinatite he@hnafbethestedpoxy resin contained in the

met hanol is such that the bifunctional conpound is 60
ar eaSgph): e emoBoepf the poor salventsed dy S0 1O weiaht 4,
time from st@) (‘bL is not particularly B speclfi efl, S
profespbly 59 He3QY wgighbye, bagsd|C8FRg resilh a la MBS & SRR eé‘%Pi?Jt,o

BB B S AU B b B A PRy e
R BB S R 0 PO ety
c[cogﬁvl\/)igz?tio?l%qﬁ@ B8hd doivenPirfiSP(d) A5E HR ook Solléttih Step (©iHA/he
amount of use. For example, the softening point is higher, if the amount of the
bifunctional compound is less. For the phenol aralkyl type epoxy resin to which the
present invention is directed, due to the specificity of its structure, the bifunctional
~ compound can be selectively removed by the above described suitable manufacturing
method of the present invention. For example, when methyl isobutyl ketone is used
as the good solvent, methanol is used as the poor solvent, and the phenol aralkyl type
epoxy resin is the epoxy resin of general formula (4), the molecular weight
distribution of the epoxy resin contained in the methanol is such that the bifunctional
compound is 60 area % or more.

Step (c): in step (c), the standing time from step (b) is not particularly

specified, as long as the stage of two-layer separation is achieved, but it is preferably
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nol ecul ar wei ght conpounds by repeating these (a) to
(c). The epoxy resin obtained as descri bed above is an
epoxy resin mainly conprising a trifunctional or

hi gher conpound having low crystallinity, and its
epoxy equivalent is 270 g/eq or nore, preferably 280
g/eq or nore and 350 g/eq or |ess. The softening

lﬂ%iﬁihte@fto 5 RSuRRRMYstdr@sid) FRiaflyNgE sbveMdCrabvered rom the
preterably 70C or nore, and, further, 130C or |ess,

rERLR & 18f QfePiemobGhe hobesibvens lape g e elg thei targeepireaobf
easy use. Next, the curable resin conposition of the

apAIRFIGTHe EpteREdinBambd bbthinedieskt is dsdpossibbetodurthér reduce low
resin conposition of the present invention contains
mdiecudpoxsightesimponfids bheeppatemeghesei(ayter(c).on and a curing
agent. In the curable resin _conposition conprjsing the
epoxyhe epoxy msintdimaipfrcb@eiwcrlhednwgﬁw sringpgxaresirmagly
agent as essential conponents, the_eqoxy resj.n of %he
compsieine a trifinstiond ot dighepeomramd aging low qfﬁtétﬁwﬁf A4¢ &
W th other epox esi ns. We e i n conbi nat,i ,
PR BROPBFR DR, B cE I MR Pl i £t & P BRI 20 2leq or
invention in an epoxy resin is preferably 5 weight %
@ nore, nore preferably 10 weight %or nore. The

epox hgggﬁi%]l}l%pél:% ﬁ@%?%ﬁ@ry Je?i\ér 14120 i§ 30°@bs foPe I}})éb‘f@l‘ibly

as a Fesin conpositi o

7O ﬁ&éﬁnﬁpﬁlrﬁl@f 38bec bEREY) _nfd?ggfé?érﬁi)lg}rl_lgﬁc bPRss is preferred
n i nvent i on, rove fl t

pr ése and can i np exibility, hea

ih th3loReg&usand the like. Usually, it is general to
add rubber conmponents and a thernoplastic resin as

nmodi fiNeRt, $hé curabldeesit compogi@vel the preserttyinentibn a5l be described.

toughness, but it is a well known fact that this .
Tenerald sesindemeatizs oftihpmanhinveridgeeantass heepossresin of

heat resistance in exchange for toughness. However,
thmereemt Xlwegﬂf!ﬁlil ang g@% fac8 E:;en}1 i nvention can nodify f

property without K decreasing heat resistance en |

"t 1 4 Hscairale EFinGRIRASFion PIPESIg e SR of Hbresent
.ot her epoxy r.esins that can | ned. wi
Rishn R i a8 Blro A B PRER, BB it P e O B
S 800 RAS 88 uEROAYnd &5h RSmBIRHYE $4thDeher epoxy resins.  When used
in combination, the proportion of the epoxy resin of the present invention in an
epoxy resin is preferably 5 weight % or more, more preferably 10 weight % or more.
The epoxy resin of the present invention can also be used as an additive or modifier
for resin compositions other than the curable resin composition of the present
invention, and can improve flexibility, heat resistance, and the like. Usually, it is
general to add rubber components and a thermoplastic resin as modifiers in order to
improve property such as toughness, but it is a well known fact that this generally
decreases mechanical properties such as heat resistance in exchange for toughness.

However, the epoxy resin of the present invention can modify property without

decreasing heat resistance, even if it is used as an additive.
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gl yci dyl ati ng pol ycondensat es of bi sphenols (such as
bi sphenol A, bisphenol F, bisphenol S, biphenol, and
bi sphenol AD) and phenols (such as phenol, al kyl
substituted phenol, aromatic substituted phenol,

napht hol , al kyl substituted naphthol,

di hydroxybenzene, al kyl substituted di hydroxybenzene,

and g Lot (NATaRYS calBRIBY 98 th
(Suc{ébgés{& W%ﬁ%g@’@?gfﬁ%@ﬁyd; al l(<:yl al dehyde, ° PR

rgs%[f' 6?ih@%’f‘éﬁgﬁ’b infédtioh iBMRSE %ﬂybﬁi tetherzatdlefyrgaesins produced by
ydr oxybenzal dehyde, napht hal dehyde, gl utaral dehyde,
oA

Qb Ay dessats of Blsghénotiesuangs bisghenalng tdefhede),

pol ynmers ‘of” phenol s and various di ene conmpounds (such
baphestl Gy blphpest] ae inshenbEAPS ard pheriol/sesicdsathenanalkyl

nor bor nadi ene, vi nyl norbornene, tetrahydroi ndene,
stlbstitmgdl phamérreomeliic subptititgshhepdl, naphthol, alkyl substituted naphthol,
di i sopropenyl bi phenyl , but adi ene, and isgQprene)

b
e ovasismie by e b SOBPRADEY. SoBI SHENS TSRS
b%%aé,eﬁﬁﬁ Sy R Brgehi 1R DRl
ppe P St T ER L SR UBMERY A cftrShaldehyde, and

c@}n‘é{rxgﬁie@&%’%&{}cﬂgﬁgﬁé ) é‘l%fé(:}ls Ind DiRRRAdne chnthounds (such as

' dndvbornadiene, vinylnorb ,
AR s gomycibormn, i tmen

tdirdhryBtcifdne @Ry ey &) 2BABIbiphenyihdisbptdpenylbiphereit busddiene,
a bifunctional conmpound is nore than 20% -
2R liyopearal nedtoeadafsated bf phamebl mdditbnes (sush s agatierey tisthyl
al cohols, and the like; alicyclic epoxg resjns,;
ethygt &ictdpk, methyicisolau slokesensx gostenhenane, gnd Benppphenone), polymers
est er - based epox¥ resins; and the |ike, ?ut oth%%
(elene) aredisil esing) 61 ABINOLS With arpriasicHeRymetnf GRgPAYdthey
are epoxy resins ,usually used, These my "
Ao meg e Bindso i b ordteBtnd JSREoTRY (i EL
cyrable resin ¢ It gn 1ty i L0 4-
e e DT g S OoMaRAY L L BAERR L
; 1»&@1‘?& e DY QR RS AL UGATRALIESS,4'-
I%%?@é- asgﬁﬂ%%n%obnﬁs,lgﬁ%nol-ba@%gékonpounds, and the
Uié(hgdro%@ﬂh 1)1, 'R ESnefl, 4 bis(eotmomgthahbatant)niat whish the
be used include, but not limted to, am ne 15
content of a bifunctional compound is more than 20%, polycondensates of
bisphenols and various aldehydes, alcohols, and the like; alicyclic epoxy resins;
glycidyl amine-based epoxy resins; glycidyl ester-based epoxy resins; and the like,
but other epoxy resins are not limited to these as long as they are epoxy resins
| usually used. These may be used alone, or two or more of these may be used.
In the curable resin composition of the present invention, the curing agents
include, for example, amine-based compounds, acid anhydride-based compounds,

amide-based compounds, phenol-based compounds, and the like. Specific

examples of the curing agents that can be used include, but not limited to, amine-
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based conmpounds such as di am nodi phenyl net hane,

di ethyl enetriamne, triethylenetetram ne,

di am nodi phenyl sul f one, and i sophoronedi am ne,

am de- based conpounds such as di cyandi am de, and

pol yam de resin synthesized by diners of |inolenic
acid and et hyl enedi am ne, acid anhydri de-based

ta n8YERh3S diRihSdphényRAbYahd dRthyldretRinhing,i C
anhydri'de, pyronellitic anhydride, maleic anhydride,
thiothyRAYEHSRIh@hintnca hedyisaifond B disbbieir oo hntidé-besed
anhydri de, nethyl nadic anhydride, hexahydrophthalic
RApBEAdtch apdicymidipthide xatybiwiphitb adsircsyatiteyided bedimers of

phenol - based conmpounds such as pol ycondensat es of
Ivioteplivesvid snd athglenafiarbing péved ehhydaidebiasadoomplounds such as

bi sphenol S, bi phenol, and bi sphenol AD) and phenols .
phshatic aabydrislectrimellitid dylydsidesuyiremeléitic palsisside, mplsiveanhpdride,

substi tuted phenol, naphthol , alk¥l_ substjtute% .
tetagitydrapibthadic Rylkirdsidepmathy Hetrahydrgahthalip sphyditdg gmethylnadic

dr oxybenzene, and _ di hydra

gy drses PR S e LR AR BOR B0 oL ey dede.
e o S Ro A SR fA PR by isohenc
Ritiieelo R Eondt S PREh e bR DTN B s

pREOBIOWR sg%&%&d%entﬂi &%ﬁ{age S Bifli BN BhenbE HRABIRASI, alkyl

Vi nylcy exene,” norbornadi ene, vinyl norbor nene,

shibétiradd ‘i’lﬁﬂhﬁ&%‘iﬁﬁ%ﬂ#}‘i)é&%ﬁ@ RESD SubstlhitédWihpdrioketiekene, and

i 1 sopr openyl bi phenyl, butadi éne, and isoprene),

diRjdreeydphhalers with phirénslafdchndes(aidnmsolmaldshyds, acetaldehyde,
acetone, nethyl ethyl ketone, nethyl isobutyl ketone,

oyl deliyelepvanzald elty deealk pipdubstiintsd bepadlgehwde, hydphehenzaldehyde,
aral kyl resins) of phenols with aromatic. al koxynet hyl
rophibokintyde, BiperaRghmistenphheleidsbyiirdcroAaIdeay a5 aRbrrot hyl
conpound (such as 4,4' - his(chlorongthyl)-1
GBI POty oL e RaEs B N Grect CobiPBpdhdiagat o
cﬁcyilqﬂglgtsaﬁ%glﬁ,grﬁ&%%%h ﬁr&ﬁc&ﬁ@@%ﬁéneﬂn%bgmadiene, vinylnorbornene,
bi - 1= hi By : .
SRS BRTB By SR, ABGpropentiphel. buadienc
hies e t dls Bs adetdn¥, Methyl
s s oy Ao, Aty
Q)1 KeRRE ensay Eisoltyllicsdfes Aedteplnche, vad bersphdndedly gelymers

and nodi fied ones of these, im dazole, a BF3-am ne
(phenll @valkyl resins) of phenols with aromatic alkoxymethyl compound,
hydroxymethyl compound, and halogenomethyl compound (such as 4,4'-
bis(chloromethyl)-1,1'-biphenyl, 4,4'-bis(methoxymethyl)-1,1'-biphenyl, 1,4~
bis(chloromethyl)benzene, 1,4-bis(methoxymethyl)benzene, 4,4'-
bis(hydroxymethyl)-1,1'-biphenyl, and 1,4-bis(bromomethyl)benzene),
polycondensates of phenols and aromatic dichloromethyls (such as o,
dichloroxylene and bischloromethylbiphenyl), polycondensates of bisphenols and

various aldehydes, and modified ones of these, imidazole, a BF3-amine complex,

guanidine derivatives, and the like.
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guani di ne derivatives, and the like. 16 In the curable
resin conposition of the present invention, the anount
of the curing agent used is preferably 0.5to0 1.5
equi val ent, particularly preferably 0.6 to 1.2
equi val ent, per 1 equivalent of the epoxy groups of

the epoxy resin. If the anount is less than 0.5

equi VighBhdurftle FRIEcdrsdlitlonSofelidIprésdng tvetdn, the amount of the
equi val ent of the epoxy groups, in either case,
GitinigNgehtSuskd K@rafetadlyb@ 5ite ¢ Sqjudltatent Sartidubdrlygoefirably 0.6go
property may not be obtained. In addition, in using
1.Deqaibales:, gascequedent wf itirgeppge gtaips ofitheregoag mmirer af bes
may be conbined. Curing accelerators that can be used
amoinh deless tban @£ aqpivelent prindecztbhre d. Saquivalest per 1 equivalent of the
2-nmet hyl i m dazol e, 2-ethylim dazol e, .
epopiignauipsrin ¢ihel case, gnring 1s ey to b inpampletenfetabgend curing
tertiary am nes such as 2-(di nethyl am nonet hyl ) phenol ,
prepethike Aeidieathitsieed r i et hanol ani ne, and

1, 8-di bi cycl o] 5. 4. d -7, . [ h '
b S S A B
tri t j | i

et §F svmbines; Gl e e Paa s IR SR B B, S example,
SIS WA BB S it
%tgil[-fﬁ Yi a@%&b%ﬁi%aﬁﬁﬁ%& %g:h g?@f(ﬂiméiﬁ’ﬂ%ﬁ)omethyl)phenol,

raphenyl boron”salts suc
teletiylenddianiidyy tricihaRrmhie t £idr loparayibalelsetl.0Jundecene-7, organic
N- net hyl nor phol i ne tetraphenyl borate, and the I|ike.
fHspliines swoh antriphbnylpkosphiniendiphemdplesphioe, andenbutylphesphine,
used, 0.01 to 15 parts by weight of the curing .
ractebtanpauods sushs sia wlat@qﬁ@trﬂ@g,stltb@sié@og}?hm@n pragasubshtpted
wei ght of the epova1 resin. Further, various

(4]

hass sudtiasgirayeny ghosphepivastetraphegulboraie a1d or s sil ane -
[ i al I t d,, pi t

R A e Rk T R R e O

tp .t .abl ' L .

SRR BARb o eSHh B RTRRRL el R RIAS ey ot

efxﬂg’th@m@erfbr%e eﬁﬁéﬁ.ﬁft et Guridle! deSeraldd $fin $ ik S&, 0.01 to 15

alum na, Zircon, calciumsili'cate, cal ci um carbonat e,

porls by GeiSiRloP kit ouriis| A€ Braftirli€ 1660, as r& i@, Bistd bal€00 parts by

zirconia, forsterite, steatite, spinel, titania, talc,

wéight §fahé bjoy resiel beads

Further, various compounding agents, such as inorganic fillers, silane

ot

coupling materials, release agents, and pigments, and various thermosetting resins
can be added as required to the curable resin composition of the present invention.
Inorganic fillers include, but not limited to, powders of crystalline silica, fused silica,
alumina, zircon, calcium silicate, calcium carbonate, silicon carbide, silicon nitride,
boron nitride, zirconia, forsterite, steatite, spinel, titania, talc, and the like, and beads
obtained by making these spheric, and the like. These may be used alone, or two or
more of these may be used. These inorganic fillers are preferably used in a

proportion of 50 to 90 weight % in the curable resin composition, in view of the heat

L
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obt ai ned by maki ng these spheric, and the |ike. These
maybe used al one, or two or nore of these may be
used. These inorganic fillers are preferably used in a
proportion of 50 to 90 weight % in the curable resin
conposition, in view of the heat 17 resistance,

noi sture resistance, nechanical properties and the

rebik@n@ moeure YES8danBBieEladlcaPhrdpbeice BaKhellig8iof the cured
conposition. Further, publicly known additives can be

RARAWTIR %y rein béBpbsitod. he  curabl e resin
conposi tion 01}, the present invention. Specific

exanmHuehen publitly khoes additings caarbelompsendddras reqisred to the

pol ybut adi ene and nodi fied pol ybutadi ene, nodified
ancablé onint compesitiop o Yheepresenp uivgpihemy | Speeifistepamples of additives
pol ystyrene, polyethylene, polyimde, fluororesin

thetl Gai v dieechiasude polypuiadivne ang sedifecdanlutasiiensgmodified
conpounds, silicone gel, silicone oil, inprganic -
dorylpwitrde sopolymersspolyphenyleng sihies, p Epweﬁﬁgﬂ%el?owlm*d%
guartz powder, .al um num powder, graphite, talc, .cl
Facirresa BRSO AP HOBRBS. S oAt B e paygpoundd sficone
asbest os, ..m ca lass powder... gl fi .

GH0 Rlboa, oflopreantt iets RRAE Syl RS, PALiun B8 Pass, uart
agent.s [ , : ' i , .
AR, g0 AR, B, 05 0 GRAE i
R4l BENED g laléggo@ﬁgr, BRHALAC YA AshwdeR Sbric] BEcarbon

curabl'e resin conpoSition of the present invention is

R adup@el B¥atment dpehdifyr Ailers,Mich Ae sikime \coupl@rcadehrdrelease
conmponents. The curable resin conposition of the

dgeRRenid doforeins isech anrteadilhck, phthblocysning bite antlphthalayanine
material by nmethods simlar to conventionally known
gre¢rthods. For exanple, the cured nmaterial can be

obt ai ned by sufficiently m xing epoxy resin, a.curing
agentThesnenble fesincoawasitian of therRyescat HypREQL ig obtaipd by
inorganic . filler, a, conpoundi ng agen and, vari.ous oo
WRGFRDSBLS e 2w dESCTBRY CpeiheBy  dhe Foranlédraif dipposition
roll, or the |l.ike, as..r ' ' ' '
b e i entit e B0 BEMLBRE AR bircl BsnBat by eyd s

: i n i
a0 R B b mifhots Oy BN PR Bréufbral can be

cf:mgiiﬁémy m&eﬂtily m@ing, e%&g; teSi, E@hﬁﬁ%‘l%dﬁﬁtahﬂ,df néeded, a curing
npressi on nolding nethod, or the Tike, and further
accelerator, an inorganic filler, a compounding agent, and various thermosetting
resins, using an extruder, a kneader, a roll, or the like, as required, until the mixture
is uniform, to obtain the curable resin composition of the present invention, molding
the curable resin composition by a melt casting method, a transfer molding method,
an injection molding method, a compression molding method, or the like, and further
heating it at 80 to 200°C for 2 to 10 hours.

The curable resin composition of the present invention may comprise a
solvent in some cases. The curable resin composition comprising a solvent can be

turned into the cured material of the curable resin composition of the present

invention by impregnating with it a substrate such as glass fiber, carbon fiber,
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heating it at 80 to 200C for 2 to 10 hours. The
curabl e resin conposition of the present invention may
conprise a solvent in sone cases. The curable resin
conmposition conprising a solvent can be turned into
the cured material of the curable resin conposition of
t he present i nvention by inpregnating with it a

gfzﬁ{el: ?b’l& fﬂ%e?sﬁuxﬁinlﬁ%r %@ﬁ:@;l%u Iﬁéaﬁﬁ and 8rying the

yam de fi bér m na |ber or
U6 totmélg Q% gﬂ?gg G hB Pré8 melding theprepteg. olheicontent of
prepr eq, eat press nolding the prepreg. The
tROBS16&H: iPfhis &hSo1s ebveEdmpdbitidii is genuralbl ghouedd mw 70 weight Yo,
conposition is generally about 10 to 70 weight %
RéREMEMont 8D alT0 Foigho%e] Gasediaytibe ftgtal bamedt ofthe yarablstrasin
anount” of the curable resin conposition of the
dehfpdeifion iofihenirésent Arentidreanddhe sxivent) nlneatiditiang e quible resin
curable resin conposition co r|S|ng t he soI nt Qaq
@hgposition cemgrisisg vhe solwmt cBbilsepr ysadis varnash.  Sgfvents include,
exanpl e, y-butyrol actones, ani de-base ven such

fas exdnipde, hybysyrotastanes ranide-Ragsyl SON@NS&P&%%S?MW wirglidone

M Mquﬂll\%ﬂg'g‘i H}%l A @% %lﬂ-égmg%gﬁc%gmlde and N,N-
PSR S PSR S S8

SBLV& Sél(n‘lg 1ethg}e%n%?%4r?g?ﬁ1ﬁ‘3ﬁ ﬁ'ler rﬂ?ﬁgg%g% 1t g?lé&l@ﬂgﬁl ether,

;H—Pﬁ@féﬁeﬁ%@c&lrﬂ&ﬂmé{ﬁﬁ% yﬁroﬁs‘lﬁﬁ glydl Qﬁcﬁfo&iﬂth/ylleﬂm r

glycol nono- or di-1ower alkyl ether,

HEhPRenRagRH &Pﬂeﬁag@csu@bn@mtmml prefehyply ldvesr eligleand
met hyl |sobu¥ ketone, preferably di-Iower alkyl

@& MEonion oii\bll-bhvet‘ atiyl ethbry kegnebpedralvenis sup]easgrag@yquthyl
different, and aronmatic-based sol vents such
lteddnecamd raetﬂyl)qydhelmd keRineserefasgbly di-lpyeey aliqyb h@ton% in which two
m xed solvent of two or_nore of, these nm

alkderoysiaayakihdigisome Oa Aiffrsensmnyg %’i%‘&a%‘i/b%ﬁ& |S9ﬁ’ﬁ&tstsﬂ‘”é‘ as
Do o B e Ry T35 RS R il SR Bimore o

EhIS shﬁet-llke adhesi ve can be used as an |nter-layer
ayer inanmltilayer substrate and the

l | ke'A sheet-like adhesive can be obtained by applying the above described

"Ci

varnish on a release film, removing the solvent under heating, and achieving B-stage.
This sheet-like adhesive can be used as an inter-layer insulation layer in a multilayer
substrate and the like.

The cured material obtained in the present invention can be used in various
applications. Generally, applications include various applications in which
thermosetting resins such as epoxy resins are used, for example, adhesives, paints,
coating agents, molded materials (including sheets, films, FRPs, and the like),
insulation materials (printed boards, wire covers, and the like), and sealants, as well

as additives for other resins and the like.

19



"The cured material obtained in the present invention

can be used in various applications. Cenerally,
appl i cations include various applications in which
thernosetting resins such as epoxy resins are used,

for exanple, adhesives, paints, coating agents,

nol ded materials (including sheets, filns, FRPs, and

the |AdRYives indRidk atih@fvegdbredlihbsgifqring} edsivoaios autainbkiles,
covers, and the |like), and sealants, as well as

ghelial pﬁ‘;feiwf)ﬂd ad hedichlesire @i anl dshehdsives forldeothizshatesals.

I ncl ude adhesives for civil engineering, construction,
Atvoagotist edhesigsifor dbctpaiemacrikls indlddemtiirdager @dhﬁiswea§0r
wel | as adhesives for electronic materials. Anong
mhisibayer aubisgsiey aschfasbudtept raardsc adhgsizes mrgemwen@méors such as
inter-layer adhesives for nultilayer substrates such

dis bbudingl agantharsrunderfillsh adhesives faspagkagings ﬂéf@c’ﬂ\swéefﬁéla dor
as di e bondi ng .agents and underfi esives .for
Beaaintgemstic iSRRI P Kot (SR A RSP ERRE !

%H?%%%&%%@g{f%o%% e gﬁd( f\ﬁgs? o, Soal ants can
for ‘Eapifieb i RRUNE Rl ghELAE, MBI N0
%ﬁﬁ)&{} g%ii\tg gydeﬁri%lh{ Eﬁitjglhé‘ ﬁronQtI(tZé ﬁ%és Ziﬁalt}'lé‘ﬁkef Abtting

ﬁi:g fdr'doBf@OFfTAB MRitRSlikRe ICE' @nd Li‘E,, wiiRAilis@r flip chips
gi ng 1'C packages such as QFPs, BGAs, and CSPs

éﬂdﬁﬁé Hik, Realitgde hhildgtngl 10 pxoeagés@ndemfys, BAGAls, tané CSPs
l'i ke. Next, another kind of the resin conposition of

(ﬁrﬁt&uchﬁ@ﬁﬁtﬁrﬁ]lmfoemémﬁmmnéﬂt) taed thediker i bed. This resin

conposi tion contains the epoxy resin of the present

i nven¥éxoranothetkind of yhewesia copmesitiea of Hisrrsewnt wyepyon will be
eneral formula (5): Q@ QG NCO{I~\ --0 ON(5) Ib a
ascibed- the fornula, Qa represents a direct bond, or a

substjtuent or atom sel .
Tﬂis remln compos1t10n%gntea§:r}s%ge epoxy resin of the present invention, and

a cyanate compound represented by general formula (5):

Qb
Noo—< /\LI}’OGN (5)
Qa !Qb

(in the formula, Qa represents a direct bond, or a substituent or atom selected from
the group of a methylene group, an isopropylidene group, a
hexafluoroisopropylidene group, an ethylene group, an ethylidene group,
bis(methylidene)benzene group, a bis(methylidene)biphenyl group, a
biphenylmethylidene group, a phenylmethylidene group, a bis(isopropylidene)phenyl
group, a dicyclopentadienyl group, an oxygen atom, and a sulfur atom. Qb
represents a hydrogen atom or an alkyl group having 1 to 4 carbon atoms, and each

Qb may be the same or different from each other.)
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the group of a nethylene group, an isopropylidene
group, a hexafl uoroisopropylidene group, an ethyl ene
group, an ethylidene group, bis(nethylidene)benzene
group, a bis(nethylidene)bi phenyl group, a

bi phenyl nmet hyl i dene group, a phenyl net hyl i dene group,
a bis(isopropylidene)phenyl group, a

[ genyl group, an oxygen atom and a sul fur
(gé%%§£@§%ﬁ§%g§gsents a hydrogen atom or an al kyl group
having 1 to 4 carbon atons, and each Qb may be the
sane or different fromeach other.) 20 or genera

formul a §8) : - -OON (6) b Q :)b @ (in the
fornmul | Q egent s a cycli r linear alkylene

gr WA QW &%hon  a gﬁ%, or a

fluoreny|li dg gréup. Q is the sane as in general
formul a @b). and/Gs a prepol ymer prepared fromthe

cyanate conmpound as a raw material. The prepol yner

FEPelratEb P Rb S UMor IRaC ARPBHEE O 1EPREA P A carbon
a%l?ﬁ U TR engﬁge&egere ai (8% ¥ sPHPLE &l enkRO¥imula (5).)
net nods. gpe I TIc exanples of the cyanate conpounds

aﬁgnfr SSEEb M ert 8 ABPHEM 1016 SFdriabecbriptuitlafa (¥ neteridhe The
a

ove ‘descri bed fornmula (6) that can be used in the
PmeiesabelbehineBhynh«aninp ol ¢dngpouatl of bengpaldosmila (5) or (6).

i nvention include conpounds having bi sphenol type
‘Hies¢lcfantessonpoechdsend their prepolymers can be obtained by publicly known
bi s( 3, 5- di net hyl - 4- cyanat ephenyl ) net hane,
theth¢ds- cyanat ephenyl ) net hane,
bi s( 3- met_hyl - 4- cyanat ephenyl ) net hane, bis&%—eth%g-4-
Cy&ﬂ@ﬂ’éﬁﬁé ﬁggqu-,lpllgi; Hgﬂlg’cyanate compounds expressed by the above

G TR P IELARR SR SAYART e st n e
ai;lozglef ﬁé%g)é%(g %égi%%ﬁ%%?@%héﬁg@é}%%ﬂn}in%'ention include compounds
HavRigVisidnEM AL ARARBY |sh &l APRNE, 5-dinfktitl c@p@bRphenyl)methane,
bis(4-cyanatephenyl)methane, bis(3-methyl-4-cyanatephenyl)methane, bis(3-ethyl-4-
cyanatephenyl)methane, 4,4-isopropylidenebisphenylisocyanate, 4,4-
isopropylidenebis-2-methylphenylisocyanate, 1,1-bis(4-cyanatephenyl)ethane, 1,2-
bis(4-cyanatephenyl)ethane, and 2,2-bis(4-cyanatephenyl)propane, 4,4-dicyanate-
diphenyl, di(4-cyanatephenyl)ether, di(4-cyanatephenyl)thioether, di(4-cyanate-3-
tert-butyl-6-methylphenyl)thioether, 1,4-bis(4-cyanatephenylmethyl)benzene,
4,4{1,3-phenylenebis(1-methylethylidene) }bisphenylcyanate, 4,4{1,3-
phenylenebismethylethylideneisopropylidene) }bisphenylcyanate, 4,4-bis(4-
cyanatephenyl)methyl-1,1-biphenyl, 4,4-bis(4-cyanate-3-methylphenyl)methyl-1,1-
biphenyl, 2,2-bis(4-cyanatephenyl)-1,1, 1,3,3,3-hexafluoropropane, di(4-
cyanatephenyl)fluorene, 1,1-bis(4-cyanatephenyl)cyclohexane, 2,2-bis(4-

cyanatephenyl)adamantane, 9,9-bis(4-cyanatephenyl)fluorene, 9,9-bis(4-cyanate-3-
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di phenyl, di (4-cyanat ephenyl) et her,

di (4- cyanat ephenyl )t hi oet her, di (4-cyanate- 3-
tert-butyl-6-nethyl phenyl)thioether,

1, 4- bi s(4-cyanat ephenyl net hyl ) benzene,

4, 4{1, 3- phenyl enebi s( 1- net hyl et hyl i dene) } bi sphenyl cyan
ate, 4,4{1,3- . . . .

n%twh LSERE Y bati sty dysiene B sphypldrytidinejchb pbam c
yanat e, 4, 4-bi s(4- cyanatephenyl)nethyl -1, [|-biphenyl,
cfaret OB Higheaniafieordnd v tibyd(jsbeyuphiephéryhhethy)-1, Bbjptenyll and
2, 2-bi s(4-cyanat ephenyl )-1,1,1, 3, 3, 3- hexaf | uor opr opane
the Hkd 4-Cyanatreatsephefityihyddicpheaokbinclude, for example, 1,1,1-tris(4-

1, 1- bi s(4-cyanat ephenyl ) cycl ohexane, 2, 2-Dbi s(4-
cyguatephepylethahg)edtayanatephenyl-1,1,1-ethane and the like. ~ Among these, the
9, 9-bi s(4-cyanat ephenyl ) fl uorene, 9, 9-bis(4-cyanate-3
cempeundyhayinehisphenoldype gructures are preferred.

9, 9- bj s(4-cyanat e- 3- phenyl henyl%ﬂluorene, 9,9-bisé4-
cyan Whch cYinaia Wpslflq %ﬁéﬁ‘@ng ese cyanateé compounds can be

4. 4-hi s(i socyanat ephenyl net.hyl.) - 1. -biphenyl . apd
selEief o PR PR LLOR 2 SRRy LR o arep e
for I 1. . -this(d- . } . . .
re BT Pteriive id oS faing g propepties whigh axg uid o
' C W imited, b
sBfE a8 el [ R s s PR MO By it bue
LSRN Hatk oM EEh ORI SMES 8- AT hRat GHERAWASPare itRe
sel"fect'ed as appropriate according to applications,
prépyhiragehd i@ niyonpeT it ipesiculaelg yireferted, drecause &ds good in
mat eri al s, and those having w de properties which are
prodydtisity,handiddg property, anthcoginp & addinen, guepolyomerizgig a cyanate
structures, and is not particularly limted, but .
comipaynd(usyalhaprededng 8 gheliciimr) Bierigusly is suitable for lowering the

S SR LB 0B ISR ATR S
2 B PR 5o B
SRR LB R o) B SYRUY  mch

i Iggggétggs_ ﬂ%&ﬁ@% i e LT Welhi b tﬁfge'c‘éﬁlprH@rﬁs ¥AhiY Shpofent,

€ resin conposition o t he present

th\MRIXYiredin of TR peysRAFih G oMt ghoting/epbxy RERIBES IR sed as an
prepared fromthe cyanate conpound as a raw nateri al

option @dmiponat Cherainaftangferteliad as tesinpromgmnentshisigandriléy 30 to
total weight of three conmponents of this conponent,
96 hveeiglpd%yprefesably 60 to B2 wsight 8t i nvention, and anot her

epOX)fnresi n (bel ow) used as an. . . R
the present invention, a cured material that is more excellent in electric

property and the like can be obtained by combining a bismaleimide resin.
Bismaleimide resins that can be used in the present invention include polyfunctional
maleimide resins.  Specific examples include 1,3- or 1,4-dimaleimidebenzene, 1,3-
or 1,4-bis(maleimidemethylene)benzene, 1,3- or 1,4-dimaleimidecyclohexane, 1,3-
or 1,4-bis(maleimidemethylene)cyclohexane, 4,4'-dimaleimidebiphenyl, bis(4-
maleimidephenyl)methane, bis(4-maleimidephenyl)ether, bis(4-

maleimidephenyl)sulfone, bis(4-maleimide-3-methylphenyl)methane, bis(4-
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opti onal conmponent (hereinafter referred to as resin
conponents) is generally 30 to 95 weight % preferably
50 to 85 weight % In the present invention, a cured
material that is nore excellent in electric property
and the |like can be obtained by conbining a

bi smal ei mde resin. Bismaleimde resins that can be

A S8 3t M orBpIRES ) nctiAdE MHid(@malBehidels, Pdimetiynstienghmbthane,
mal el m de resins. Specific exanples include 1,3- or
212'-431'ﬂhﬂﬁdl@hﬂﬁﬁsmﬁﬁﬁﬁenyl)pﬁopaﬁé, 2,2-bis(4-maleimide-3,5-

i, 4- bi s(mal ei m denet hyl ene) benzene, 1,3- or
dibréndiphedydipro e yid (e madaima depheByl)phenylmethane, 3,4-

1, 4- bi s(mal ei m denet hyl ene) cycl ohexane, o
MAmdleirdidepheniyhit dmblephidephenymethane, 1,1-bis(4-maleimidephenyl)-1-
mal ei m dephenyl ) net hane, bi s(4-nmal ei m dephenyl ) et her
phiesylmethent.ohafcieid beipt 3re defivadefrom addition products of formaldehyde
bi s(4- ma] ei m de- 3- net hyl phenyl ) net hane, bis(4 22

anvd |agilise ga-vghieh mslasine ﬁg;ql E‘Yﬁé?‘h‘é‘ﬁ@, aniline benzene rings are bonded
bi s(4-mal ei m de- 3, 5- d| net hyl phenyl ) net hane,

vpa piet ﬁ@Pﬂr%SeP?ﬁ'g‘%ﬂk?net hyl phenyl ) pr opane,

2,2 -bi,s(4-.mal ei m.de-3.5- dibro .

0! o( JE Hi 6T eOERREHR ShiM ROt St RUL, iy ORA RS of the
A ARG M RS EMTBRR Oy rsis Ot

i i i F

LA T IAbe ie RGLY B AT b Bsnguetast
tPfe PV rédins, bipheREINFRE okl RESnA pReltd MO Gslak Wpa epoxy resins,
net hyl ene groups, and the like. In the resin
Eapasidlalorype kpdhereging Ieipbenyhuethtnotype epexyapsing phesiland
of the present invention can also be used in
doyehipeatadisne wopdlywetiatioogpneenoxyiresns, endee likepoply one of

resins that can be used include bjsphenol A type epoxy
thessienaxy IS fambe ured, PUIRD QTBRLF GIERGSE SPOBY I5RIER 51 by pe

SRb ndy Breede 333P8§§§§ of ek Een RN ichy PR Harie
CVoe. . ' . :

b TRaY s okt R URI el e MGV El AR ARk s |
(g&%{nﬁ er TGRS GRY ﬁ%alre?ﬁkﬁ ?ebsg@? g%ﬁ.gﬁé &flsuchrla rh¥g: tRht tHBIF ©

ese epoxy resins- can b pined. In the resin
[28P0A8H 1 8 r&fin EHBpeHeas Ritlenéralif Bt 70, wa@IaXy, preferdddy 15 to 50
conprising the epoxy resin of the present invention
vadightohher epoxy resins

The resin composition of the present invention can also contain a phosphorus
compound as a flame retardancy providing component. The phosphorus containing
compound may be of reaction type or addition type. Specific examples of the
phosphorus containing compounds include phosphoric esters such as
trimethylphosphate, triethylphosphate, tricresylphosphate, trixylylenylphosphate,
cresyldiphenylphosphate, cresyl-2,6-dixylylenylphosphate, 1,3-
phenylenebis(dixylylenylphosphate), 1,4-phenylenebis(dixylylenylphosphate), or
4 4 biphenyl(dixylylenylphosphate); phosphanes such as 9,10-dihydro-9-oxa-10-
phosphaphenanthrene-10-oxide and 10(2,5-dihydroxyphenyl)-10H-9-oxa-10-
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(hereinafter referred to as total epoxy resins) are

used in such a range that their proportion in the

resin conmponent is generally 5 to 70 wei ght %
preferably 15 to 50 weight % The resin conposition

of the present invention can also contain a phosphorus
conpound as a flane retardancy providi ng conponent.
phB§HHRPIRSIRROF dis- 1006Hidd; HhBsphof deatsiingreyoiecopipougactbiained
type or addition type. Specific exanples of the
bph@aﬁ:@ihghﬂ%ﬁ@:gmeaihrﬂnﬂ the e hpdiogen of thdabphodgpbdbdde
esters such as trinethyl phosphate, triethyl phosphate,
phosphasrsy tqhdepiiares, and theyfiky] eutyihpbgisplasters, phosphanes, and
cresyl di phenyl phosphat e,

phosphptus2oBtaiting bydxayropipovsdrae erefard, and 1,3-

phenyl enebi s(di xyl yl enyl phosphate),
phewlghﬂbbﬂlﬁyﬂatﬁnyt{xhpmhaw),ehﬁpSh@dm@tSé(}I?iyldienylphOSPhate), 4,4
4 hanes suc

biheoy G ETY TR ipOBIE A0 IR BN ARG P ORLC OB Ere
PR BR SRRy SR PO Res i L oP ek Bmealio i comtent
SRR S R SR DGR
cgﬁ%ég@r&?‘% ’egéﬁgl}egiga—sﬁﬁ% 0%, %CbéL g?le%%ﬁ e %Q‘Hé retardancy is

phosphanes, osphor us

WA LR B KR Yr AORPAIATS a3E S tRERHE AoBSure @BSbrtickr property
phenyl enebi s(di xyl yl enyl phosphat e),

and AreRREiy properdy 6f Gk xited|renyislhes phatw)y affeciid:

bi phenyl (di xyl 'yl enyl phosphat e), and phosphorus

cont Thatrasin epepositbanfohnpiesant énveption cautanponnd a binder resin
preferred. In the resin conposition of the present .
as ragoiTed omimprhvee bertlarformagion 4hélityred shehenmuposiiton: aiBandeg resins
_conpound is preferably phosphorus cqntaiping .
lw.%bmq dirted é@dawyrale&Sﬁd Resgnsy agedal paged Teping, apryfic-based

l ess, the fla retard [ S .i.nsuffi.cient t

reRR, BPOTOPAO PRer o NeRbeRalp g es i cpp iy BlER Bhsed
absorption, pr ' ri I 3
BBl A SR SRR bal (R, nd e

liglg.np“?ﬁé 1h Ot tﬁehﬁn@ér%s‘?lg EomPyEitield 9 pefBailf :ﬁﬁ}gﬂﬂﬂ% @nge that

nder.resm. as require tourprpvethgﬂ .
1N 1R Featdaidly! dntl he @ rediftan GOSRRS biire® Matid) 6 ndt @Bb4iged, and

i nclude, but "not limted to, butyral-based resins,
g8eeild} 6.083600 baiss b weibe, Préferabhs@ds to 20 parts by weight of the
binder resin is used as required, based on 100 parts by weight of the target resin
component.

A curing accelerator can be added as required to the resin composition of the
present invention. The curing accelerator is not particularly limited, but includes
organic metal salts or metal organic complexes of iron, copper, zinc, cobalt, nickel,
manganese, and tin, imidazoles, and the like. Organic metal salts or organic metal
complexes specifically include naphthenic acids such as zinc naphthenate, cobalt

naphthenate, copper naphthenate, lead naphthenate, and zinc naphthenate; octyl acids

such as tin octylate and zinc octylate; metal chelate compounds such as lead
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resins, epoxy-nylon-based resins, NBR-phenol-based
resins, epoxy-NBR-based resins, polyam de-based
resins, polyimde-based resins, silicone-based resins,
and the |I|ike. The anpbunt of the binder resin
conmpounded is preferably in such a range that the
flame retardancy and heat resistance of the cured
dRtyRldeftinaf EoppRt adeiffdct@tite, atbhlt getytrcalonytepargbdibutybin
parts by weight, preferably 0.05 to 20 parts by weight
@hletfde Imidadsies inekida vidowssieddarelaseqel assimebydioddanele 6o
parts by weight of the target resin conponent. A
sheni hgidaecle) Buadeylicadazble, 2dwptidecylimidaroree d-nhenylHe
resin conmposition of the present inventian.

he .

methiy higpidezoke} erbata-2-metstimazelec &105?-IlﬁgﬁthYﬂ'ﬁrffl_@‘£yl?‘E‘£F%aZ°1@ 1-
RGO I E
e b e 0550 B8 A0 )
LR BB T SRR 5, B9 v

at h ._and..7i . act s ]
T e
&gfﬂ?ﬁ:%oﬁa%cﬁb rkfﬂﬁid 24 Rkl h 2GHeRYlRhiRlazdlO RPEYanuric acid
acety , cobalt

( |'acet ona _ acetyl acetonate, and di butyl

dddict, PRIHRAYIES, 51dihyiR@8Insihy1Giduslsle vl i20pleeni i3 G adiofamsethoxy
such as 2-nethyli'm dazole, 2- phenylimdazole,
RelRieiddzon ez ellte of Phebephiddeniyd and mdyalat cabpkidimdcids-such
met hyl i m dazol e, 1-benzyl-2-nmethylin dazole, o
ds- phylaaiiveichly isophtielihgdid rerkphthialic adid, trimellitic acid, pyromellitic acid,
cyanoet hyl - 2- phenyl i m dazol e

tapbihwinetisgiborylimeridymaleicasidored oxalie agidaniGroer(ly 001 to 5
Ean?rggt ht%sr! \Iggp]ggtg f’%f‘ggglﬁ?ddﬁ%{? lpﬁ%%lg)g{zy%@lp 8‘3 t)he curing accelerator is used
et hylethyl -s-triazine . .

% wbvir i brisS e DGR by 2SRRI HESSTROE) et byl - s-
riazi ' i ition of th t invention.

2. a- Al By P5ssinythe resincompositon of the present inventon o
FHRAYRAUGE fused sificd 4llin@sifica, RidoM IchFidba Zidien nitride, boron
I'socyanuric acid Z:3 adduct, a 2-phenylini dazol e )
hiBeY dAlbfunEcaBbrthte, ddthimitsulfate, calcium sulfate, mica, talc, clay, alumina,
2- phenyl - 3, 5-di hydroxynet hyl i m dazole, and ]
Aapieaiyth o8ids; dicoyamoetideyalumisinhydrokidezoagnesiamdhylapxide,
of these imdazoles and polyval ent carboxylic acids,
stichm silicad tahahinemesdlicate, lighipmalaminenyglieate, Zacepnmulisage,
acid, trimellitic acid, Pg/ronel lLitic aci

barium titanate, glass fiber, carbon fiber, molybdenum disuliide, asbestos, and the

like, preferably, fused silica, crystalline silica, silicon nitride, boron nitride, calcium
carbonate, barium sulfate, calcium sulfate, mica, talc, clay, alumina, and aluminum
hydfoxide. One of these fillers may be used alone, or two or more of these fillers
may be used mixed.

A colorant, a coupling agent, a leveling agent, an ion scavenger, and the like
can be added as appropriate to the resin composition of the present invention

according to the purpose of use. The colorant is not particularly limited and
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napht hal enedi car boxylic acid, maleic acid, and oxalic
acid. Cenerally 0.01 to 5 parts by weight, preferably
0.1 to 3 parts by weight of the curing accelerator is
used as required, based on 100 parts by wei ght of the
resin conmponent. A filler may be used in the resin
conposition of the present invention. Fillers include
fndRdes drlous arganicyisdsad tolodng iattess, sush hs plohalegmbindegzo, disazo,
silicon nitride, boron nitride, calciumcarbonate,
Oainaarinbose) |abthraquicales flavangubiie perynong pertlerec dioshziys,

alum na, rmagnesi um oxi de, zirconi um oxide, alum num
tordenseil deo, amd gresethinehgult iorigheic pigmbets gushsds| titerem, oxide, lead
~alumnumsilicate, lithiumalumnumsilicate, ,

sulfate shigmesiellpwaziac yellew, dweme vermibian, Bengala, ¢qbgltviolet, dark
carbon fiber, mplybdenum di sul fide, asbestos, an thﬁ
Plupeblug, péramagineplus; Gaban slackcrome gesen; FhrpaIwg pxigg, an
silicon nitride, boron nitride, calcium carbonate,
et 8ul fate, calciumsulfate, mica, talc, clay,

oy be PARE Bp e BT e A PRony B WU ' T
R e R S S S

%?aﬁexﬁ?ﬂgﬂéﬂlgmmﬁmk?sﬂaha :Lg@hiaoﬁwmgﬂhieiugmdiafetﬂmsﬂane,

ese ention according t he" ‘purpose "of use.

T 4G@bRy 3 blohéy| ety i dthddiysiddr ey N-(2rarhi@dethpl3-25

i ncl udes various organi c-based coloring matters such
asinphicpsinestiyd dintethoxyzaneg Ns@zaninogthyHacr i done,

ant hr aqui none, flavanthrone, perynone, peryl ene,
gihiorpropylenethyd e hexsuilane 3-aaridoprepylénéthewysilane 3-

I norgani c pignments such _as titani um oxide, .|ead
malcpptopropy i maboyetilaggy, vinylHunstaonaiane A-tire verni i on,

R s U (S
%g%g%;r-tprh)%grgrg)gmitglonlgeg%c:z]xr}gisl?r%??Ic‘?llJrgﬁljoﬂﬁ%le?ﬁ)ll@iﬂ%ﬂpoﬁg?ane, and 3-
%{l%rﬁb%:ﬂguﬂﬁ@ﬂ%k%{ifaﬁg}tﬁ YR R0E coupling agents such as isopropyl(N-

oxypropyl tri'nmet hoxysi | ane,” 3-

GhylgisaR AR R A BB itha%Sdi{@S&Qylpyrophosphate)oxyacetate,
3-gl yci doxypropyl met hyl di net hoxysi | ane,

t2trhisoptopylaxy¥iovty | phosphile)tithivte, tanid mebdikeai{paNe(B-
N- (2-am noet hyl) 3-

aminoethyl)aminophenyl)titanate, and zirconium or aluminum-based coupling agents
such as Zr-acetylacetonate, Zr-methacrylate, Zr-propionate,
neoalkoxytris(dodecanoyl)benzenesulfonylzirconate,
neoalkoxytris(ethylenediaminoethyl)zirconate, neoalkoxytris(m-
aminophenyl)zirconate, ammonium zirconium carbonate, Al-acetylacetonate, Al-
methacrylate, and Al-propionate, and silane-based coupling agents are preferred.

By using the coupling agents, the moisture resistance reliability of a cured material is

improved, so that a cured material is obtained that has a small decrease in adhesion

strength after moisture absorption.
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am nopr opyl met hyl di met hoxysi | ane, N-(2-am noet hyl) 3-

am nopropyl net hyl tri net hoxysi | ane,

3-am nopropyl tri et hoxysil ane, 3-

mer capt opr opyl tri met hoxysi | ane, vinyltrinethoxysil ane,

N-( 2-

(vi nyl benzyl am no) et hyl ) - 3- am nopr opyl tri met hoxysi | ane

hydr acdielfig SeentsInclogé baganidre kidng pyholédularatdightyfid0ah e

3- chloropropylnethyldlnethoxy5|lane and 3-

rgoorvaiiclo potsist ofadtylatey su¢kease.=,th3t1 iatyhite rivibd seryiateandi2ag

agents such as isopropyl (N

ahyibaytiancyété)\epexidided soylepn fatgramid epoxitzmad abnethyl alcohol,

di (di octyl pyrophosphat e) oxyacet at e,

hysirogangisgrcasiyn il, (aiidified silipanspanioniy and apmipaic surfactants, and the

neoal koxytri (p-N-((3- am noet hyl)am nophenyl)titanate,
zi rconi um or aluninun}based coupl i ng agents such

as Zr-acetyl acetqnate met hacryl at e, |on

neoal 545t .cgwa%%?a%%hﬁyﬁﬁﬁa@wﬁ Rt bs P PRI
25 % {"fg:as% BRI iy e B R ffn%m the

Sah B tBL SR RN matBliad S bXO SR8 Bt cpmprising the
eg)%liﬁ réﬁgoﬁ@l@ ﬁoc%eﬁrlﬁvé?ﬁl%&e&{d% ep%ﬁell %Smbﬁﬁenﬁ{? WRH £

I sture resistanc [Tty of a cured

Shdras cérﬁalnlhgﬁbﬁl\pgﬁlnd Siosuhhgtac&léirﬂlroech BIBd@re@h, dnSon
obt a| ned that has a smal decrease i n adhesion

sshveipat a fifet,er complisg ageelt,abamsrpﬁﬂ, amd a Byeliny aganngis agpiites,

i ncl ude ol igoners having a nol ecul ar wei ght of 4000 to
O mming mackine swth asfa Hensgheltreizeserzhplasetatyipixer, and then,
acrylate, butyl acrylate, and 2- ethyl hexyl acrylate,
unifoxmiyi dispersing eanby akpgadieg machiposchias@ollpiadeiegder, an

al cqohol hydro%enated castor oil, nodified silicone,
exHug of 3 sand f68hi ¢ surfactants, and the |i ke The

resi 0 |on of the.pre t_invention can

obt aﬁﬂgﬁ% b PRirgsoms i s e e B g nco o
19'111(% cgﬁlsgs%é/ e ré?ﬁa%ﬂrﬂgl&fr r@f‘@rfteﬁ% a§¥£}ﬁﬁhfby umformly

onpound as"a ra mat er | epoxy resin conponen
Iﬁ&ﬁﬂg {helaB8vd dBcrtRRARYngRshts iPh pPéi!@tePrhﬁr%ﬁ Rhtid MVERVRR,

d "ctonpoundi ng conponents, such as a
Solvents used include, for example, y-butyrolactones, amide-based solvents such as
N-methylpyrrolidone (NMP), N,N-dimethylformamide (DMF), N,N-
dimethylacetamide, and N,N-dimethylimidazolidinone, sulfones such as
tetramethylenesulfone, ether-based solvents such as diethylene glycol dimethyl ether,
diethylene glycol diethyl ether, propylene glycol diethyl ether, propylene glycol
monomethyl ether monoacetate, tetrahydrofuran, and dioxane, ketone-based solvents
such as methyl ethyl ketone and methyl isobutyl ketone, and aromatic-based solvents
such as toluene and xylene. One of these solvents may be used alone, or two or
more of these solvents may be used mixed. The solvent is used in such a range that

the concentration of solids in the varnish (the concentration of components other than

the solvent) is generally 10 to 80 weight %, preferably 30 to 70 weight %.
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phosphorus contai ni ng conpound, a curing accel erator,

a binder resin, an ion scavenger, a filler, a

coupling agent, a colorant, and a |l eveling agent, as
required, using a m xing machine such as a Henschel

m xer or a planetary m xer, and then, wuniformy

di spersing them by a kneadi ng machi ne such as 2 rolls,

a kneadfler t@sbtai el dusstematesibl ¢f th@rdingioni@itionlof the present
addition, the resin conposition of the present

ihvengioh, therneAdutisg tidenednditibes swcondingyioshe turkey system should be
conposition (hereinafter, sinply referred to as

pesfonhed) Ty ewanpler adsyming primied bdwed appicatides cuditgeebnditions at
conponents in a predetermned ratio in a solvent.

1601ty @A fos @tloutr{c$ td2 hodre areegeangal.e, y- but yr ol act ones,

am de- based sol vents such as N-methyl pyrrolidone

( NVP)A buildkppl virenghedrd ity ich dhg ToRim)comyogiion of the present

di met hyl acet am de, and N, N-di net hyl i m, dazol i.di none,.
iRygnfion é%u%egcfw the Intprstay e iasatQuaxd B s,maéﬂpf@&mrﬁg%%%s

SR s SR A s
o S PR PR A5l SRR i
nﬁ{a%ﬁn@@%‘gﬁ? iﬁginkvc?@t?ﬁ X esi,tﬁ)g(#gtl?esprg%lmﬂveﬁﬁm{o ARk BgniAad as

aronmati c- based sol vents

t%éj&k}e,aﬁiringl e A End Y BRE -an@f@m?ﬁ% these sol vents may

e used alone, or two or "nore o hese sol vents may

be ugwd résincegbliclhtetslofoildbt a bsildiag dvifing Bowrt imwhizhgke resin
that the concentration of solids in the varnish (the
compositibn af ilerpredfentcimvpaivers ssak foethetiht@nlayehmsglatior laypr can be
is generally 10 to 80 weight % preferably 30 to 70 .
Iy 196 uging prblidlyl kpowo msshasis pang the maguirgtuging metlgd is not
the resin conmposition of the present _inyentiaqn,
peremIAly 160 st QUL saarse aRelied abtal 2o o e Rbtaimsd e for example,

' houl d forned,. F | )
BB g Tt Pl of i Rt toh &t AERRiG somprgtol
t 6 4 t . .
T NS R BOMSS 90080h
s%stlta]lﬂ@s&ﬁ Gs gﬁks fib&Y bR RbES PH@@QJ Her! Plydhide E’rlb_leﬁlﬁﬁ{mina

I'nsul at1 on Fayer can be manufactured using publicly
bR\ pHFérh;ﬁﬂ e impdghdted Mthithe@ghaveidegeoribRE Rahishs andheated and
particularly limted,
half-dried to obtain a prepreg, and the prepreg can be laminated and heat press

molded to provide a lamination plate.

Examples

Next, the present invention will be further specifically described by way of
examples, but the present invention is not limited to these examples. Inthe
following, parts are parts by weight, unless otherwise specified. In the examples,
epoxy equivalents and softening points were measured under the following
conditions:

1} epoxy equivalent: measured by a method according to JIS X-~7236.
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but the build-up wiring board is obtained by, for
exanpl e, bonding a resin-applied netal foil using the
resin conmposition of the present invention to a hard

| am nate as the core, wiring by etching and pl ating,
and formng vias. The resin-applied netal foil for a
bui l d-up wiring board in which the resin conposition

Bf thenpliss F&'ht Ilﬁea%aﬂeﬁ% o Beth8@dedopding Be TISTR G034 ay er
nsulatlon ayer can manuf act ured usi ng publicly

jﬁnOW%hféﬁﬂ:%t p&ﬁﬁhéﬂﬁ'oﬂ@?@fa&@hyfdllﬁgzsﬁm hod i s not
particularly limted, but the resin-applied netal foil

fiathierypOtStiodes SYBTEM | @R &F-3e4IptKF803LEke) r esi n

conposition of the present invention to an
@upling eluyitt THFGppatydrofutan)py md /monwe°Coat er, and
renmovi ng the solvent by an in-line dryer. In addi ti on,
detectarb BIV(284enmutliV-4%) gl ass fi ber, carbon fi ber,
pol yester fiber, polyam de fiber, alumna fi ber or
spepée: abeut OV THEF eefnaere@Oul: Injecienhbove descri bed
varni sh, and heated and half-dried f:‘ gbéal .n a
afibratien cu%’ﬁdStFWé‘“gP%‘piFté({f“GéW“H ctutid Ry SBades vprdat
press nolded to provide a |lamnation plate. Exanples
Next, the present invention will be further
eci.fically described by way of exanples, but the
%F&péﬁ i nventi on is not limted to these exanples. In

the gl R%f‘:g ﬁ)h@flﬁhtg@é eeégﬁvixg hbsin HRARERctured by

ot herw se spec |ed epoxy

1@% bﬂﬁa BLSCANHiB atRMNaRE: NO-500D-MeEfxYRAG AR 288 @feq,
e owi ng’ conditions: 1) epoxy equival ent:

%ﬁ%ﬁxhgﬁpdlrb%mcn&hﬁ@%ﬂ?cﬁrdb@@l (nfold 1BtiE)=6R3R. to 538153 hnd 50
softening point: neasured by a nethod according to JIS
ferfa 23 fnethyd jsobbiyt ketone mercaldd to o Asskf provided vathen sigring
- follows: nachine type: Shodex SYSTEM 21 cql umm:
raEchioe g refiugasling mybe, @1@;&9 pqlrﬁxgg@pg@mus and dissolved sufﬁmently at
THFét etrahydrofiran); mn. 40C detector: E
UvAstey C%(&%Itﬁma%&ﬂo ooy metbagel e el ppdghe obtained

slug e%%ltoln%vezs stirred under reflux for one hour, and then allowed to stand at 50°C

for 30 minutes to confirm two-layer separation. The upper layer part of the two
layers separated was extracted by decantation, and 25 parts of methyl isobutyl ketone
and 200 parts of methanol were further added to the residue, and stirred again under
reflux for one hour. After this, standing at 50°C for 30 minutes was performed to
confirm two-layer separation. The upper layer part of the two layers separated was
separated by decantation. This standing and separation operation was repeated two
more times. The obtained residue was subjected to heating and reduced pressure
for solvent recovery to obtain 83 parts of the target epoxy resin (hereinafter, EP1).
The obtained EP1 had an epoxy equivalent of 294 g/eq and a softening point of 78°C.
Comparison of the data of the obtained epoxy resin EP1 and NC-3000-H is
described in the following Table 1. Test results of storage stability are results of

cold storage at 5°C using a 70 weight % methyl ethyl ketone solution.
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calibration curve: standard pol ystyrene manufactured
by Shodex is used Exanple 1 100 parts of a
phenol - bi phenyl novol ak type epoxy resin (nanufactured
by N ppon Kayaku Co., Ltd., trade nane: NC-3000-H,
epoxy equival ent: 288 g/eq, softening point: 68C,
ortho bond : para bond (nolar ratio)=60:40 to 55:45)
Batde 0 parts of nethyl |sobutyl ketone wer e added to

BRY FRInt LERL G0 | ) LEESY hOGLP b Sipaes FoBHY
sufficien I(ilsht campeundaf t er HEHDhgat® BOC, 200 parts
of met hanjol was| a@ked’e) and t he obt ai ned | suspensi on

' der refl ux bne hpuy .. afférystabprecipitation
KA o 9? o A Lo 2814 B il 2| [ duringnhé third week
two-Tayer arfation. The upper [ayer [dia100E fdMerolii®hths or
| aye¥k sepa|7 ed wakt ext aééﬁjﬂ?ﬁ gt ahé@n, and 25
parts—of nethyi soputyt—ketone —and—200 par ts of
Renarksiol were further added to the residue, and
stirred again under reflux for one hour. After this,
R safieniag APIN60C for 30 ninutes was performed to
conflrmtvvo Ia er se tjo The per | ayer part of
VN aeee RRlpatwapseti el e FQEHGt od by

nt atl on_ h| S st andi ng and separation operation
nore tines. The obtained residue was

0802%%) &%e c‘?mE§ e lﬂglgla&gio o%%ugﬁg ﬁgrﬁﬁ&w e-oof' o rés%ht%%m

very parts o y resin

dgﬂﬁfoﬁh %f Fcﬁfrmlé-:gi)wherﬁ’l%*q bh e cﬁﬁ’%oﬁ?ﬁo@“pﬁeﬂ?ﬁﬂﬂhyhdt&ne

|va ent of /eq and a softening point of
ﬁ@l?sasrre S@ﬁﬂe‘éfatftﬁheorﬁﬁi sifonttb ewe Bt id;@dqegwu sé%@ﬁin nERél,

NC-3000-H i s desl?rl bed in ?I’% ol I ow n% Tablg 1.
stiesture, @aad "ps' @prestmas ageinstiabh bothyboadearedmuti¢datahe paal d
storage at 5C using a 70 wei ght % nethyl ethyl ketone
msitivni on. 29 Table 1 Epoxy resin SP(C) Bifunctional MV
EEW oo/ pp Storage stability (JI'S) conpound (g/eq)
ratio area NC-3000-H 68 23 2614 288 1.76 Crystal

RLEGIpL 2O

100 parts of a phenol-biphenyl novolak type epoxy resin (manufactured by

Nippon Kayaku Co., Ltd., trade name: NC-3000, epoxy equivalent: 274 g/eq,
softening point: 54°C) and 50 parts of methyl isobutyl ketone were added to a flask
provided with a stirring machine, a reflux cooling tube, and a stirring apparatus, and
dissolved sufficiently at 100°C.  After cooling to 60°C, 200 parts of methanol was
added, and the obtained suspension was stirred under reflux for one hour, and then
allowed to stand at 50°C for 30 minutes to confirm two-layer separation. The upper
layer part of the two layers separated was extracted by decantation, and 25 parts of
methyl isobutyl ketone and 200 parts of methanol were further added to the residue,
and stirred again under reflux for one hour. After this, standing at 50°C for 30
minutes was performed to confirm two-layer separation. The upper layer part of the

two layers separated was separated by decantation. This standing and separatton
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during the third week EP1 78 14 2682 294 1.69 Stable
for two nonths or nore Remarks: SP: softening point
MA  average nol ecul ar wei ght cal cul ated from GPC EEW
epoxy equi val ent oo/ pp ratio: indicating the nolar
rati o of oo and pp, wherein "o00" represents a
conpound of formula (1), wherein n=1 in which both
&ﬁ?ﬂﬁn%asbhﬂﬁ%@/ﬂhf@trﬂd&bltme THE QUfsned Ir&sid@NWakuBiectedeo
ortho position to two glycidyl oxy groups existing in
Hebfing 8Ad te@htddepresset fopBOlvERREQBRNL S dbifiin 76 pudts 61 th tdrfet
bonds are bonded at the para position. Exanple 2 100
Ky sesif (herqiiefien] EbE)ph&hy bbrained| BHR hadpe eppoxyquiedent of 283
manuf actured by N ppon Kayaku Co., Ltd., trade nane:
&g aDdsofemmgypeofof@P€nt : 274 g/ eq, softening point:
54C) and 50 parts of nethyl isobutyl ketone were added
t o a Gdnapsikisoppbthiedlath afithéobtaiped ﬁpoﬁgremd&ﬁ%@ PEC36PP ipc
cooling tube, and a stlrrln% appar at us, dlssolved
@a¢fft?eé| 1p the fpllgwingybable Af ¢ Testagwilts o stores @@ iy pregarts of

of met hanol_ was added ned s s ensi on

GRibsterage by’ %Hﬂ%”@f"f%&htf%lm“g]h’é eﬂtyi e’foaﬁa P¥h

fﬁ)o%{\ed to‘stand at 50C for 30 minutes to confirm
ayer separation. The upper |layer_part of the two

Epyey esingsp( et Bifastiontlr|adWe fEEW deoipt at | Bioragastality

parts of | pEEhYl compbuid/|| ket piage@naradl®O| parts of
met hanol |were fiur thervadded tp thejresidye, and

STiTTed goai n ynder refTUx To[ One| hour. | AEal plebiosat] .
sNEFHI09g [at 580G for340 nilA6l p27Mas bE?f gy Cy rlgh%ag ation on

confrm-tiwo=tayer—separation. | Thetupper
theEPZ wo || ager § sep#o at ed 1988 | 18par al.oH ﬂﬁ%f&%‘%"%ﬁkf’f

| decantatilon— This ef:\nrhrn anbd-separatio %Cparat|nn

Al o4 LI A4

Réigark € [Baitik infthe CableDire tlﬁd d#Bf asihdablketiai ned residue

was subjected to
Example 3

Oper;dtions similar to those in Example 1 were performed using a flask

provided with a stirring machine, a reflux cooling tube, and a stirring apparatus, and
100 parts of (phenol, B-naphthol)-biphenyl novolak type epoxy resin (manufactured
by the method described in Japanese Patent No. 3575776,
naphthol/(phenol+naphthol)=0.34, epoxy equivalent: 284 g/eq, sofiening point:
69°C) to obtain 81 parts of the target epoxy resin (EP3). The obtained EP3 had an
epoxy equivalent of 299 g/eq, a softening point of 83°C, and a bifunctional

compound area % of 18%.

Example 4 and Comparative Example 1
For the epoxy resin of the present invention obtained in Example 1 (EP1) and
NC-3000-H, phenol novolak (manufactured by Meiwa Plastic Industries, Ltd., trade

name: H-1, hydroxyl group equivalent: 105 g/eq) as a curing agent and
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heati ng and reduced pressure for solvent recovery to
obtain 76 parts of the target epoxy resin
(hereinafter, EP2). The obtai ned EP2 had an epoxy
equi val ent of 283 g/eq and a softening point of 69C.
Conpari son of the data of the obtained epoxy resin EP2
and NC-3000 is described in the followi ng Table 2.
triplenyipBebphie §TPB) & A@RInglaablibiatof vati€corfpalnded Bfa col d
storage at 5C using a 70 wei ght % net hyl ethyl ketone
sahpdinding raad bieoveh Inphx Yolloedh$ TEHE G)to Birdpahci tarigdsithdh/ and the
EEW oo/ pp Storage stability (JI'S) conpound (g/eq)
cahpasitionesas sbedd@o franddr hbRiing?tobblaid holdedstdh, which was
precipitation on the fourth day EP2 69 19 1932 283
dured aiSt @B Cdorf two lmues, \wed Kurther anb30EC fReeghidsurSynbol s i n
the table are the sane as in Table 1. Exanple 3

tions simlar to those in Exanple 1 were

performed using a flask providggd,wigh @051?5 afiv@8xample 1
EE&QI@E‘IH a reflgpq cooling tube, alpﬁa stirring
apparatus, and gou?-ﬁts of (phenol, }]44

, NGY |

3-napht hol ) - bi ¢1e yI “hovol ak type_gepoxy resi

%%%ae ur ed é@;n&ﬁlé’vﬂ@éhod described in Japatjese
R RCCRIGTAe5 75776,

napht hol / ( phe}rél +napht hol 40, 34,
-epoxy equi valent: 284 g/eq, softening point: 69C) to
obtain 81 parts of the target epoxy resin (EP3). The
obt ai Tiede&iR3 ofiattaanmingahe syopertits v tlenibtahe LARed atkriabare
softening point of 83C, and a bifunctional conpound
showa i96leble¥g oM esurgpicnt of thepr@emyarhics verdrefpined by Fog
the epoxy_ resin of the present invention obtained in
fellawpigemdthodp1) and  NC-3000-H, phenol novol ak

élmanuf actured by Meiwa Plastic Industries, Ltd., trade
ass transition point:

TMA thermomechanical measurement apparatus: manufactured by ULVAC-
RIKOQ, Inc., TM-7000

Temperature rise rate: 2°C/min.

DMA dynamic viscoelasticity measurement apparatus:
Bending strength: JIS K-6911
Fracture toughness (K1C): JIS K-6911

Table 4

Example4 = Comparative Example 1
Glass transition temperature (°C)

TMA 160 145
DMA 185 175
Bending strength (MPa) - 110 106
Fracture toughness (K1C) (MPa) 26 24

Examples 5 to 6 and Comparative Example 2
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name: H 1, hydroxyl group equivalent: 105 g/eq) as a
curing agent and 31 tri phenyl phosphine (TPP) as a
curing accel erator were conmpounded in a conpoundi ng
ratio shown in the followng Table 3 to prepare a
conposition, and the conposition was subjected to
transfer nolding to obtain nolded resin, which was

cur edC@hpdiffs Wweae niinel Walikls, coipmbsitivhtshewn &t TAEOE (herherical
ei ght hours. Table 3 Exanple 4 Conparative Exanple |
hoosyare Bears" EBbrdphre WrhiSPO0THt dtdine@uarnnish veegdireid Slarvnbtant
novol ak 53 53 Curing accelerator TPP 1.5 1.4 The
teepatatise of SPEamdthegechivene afjpeysial gsecpfitatior aftbt aiermdnth
cured material are shown in Table 4. Measurenent of
soragp mep exayined| Uesddision, therobtairadavapyish wes aipdicH sneng

nmet hods: G ass transition point: TMA thernonechani cal
ﬂ@é@@@me@%ﬁeﬁw@@% A i a&wf@@nw by TpEuryigape Electric

TM 7000 Tenperature r 2C/ m.n. DNVA
févn%i;ﬂ kPX4 coBEp SetieLs h?éaém R fiSpdiyg as 75 wm, and the

S k EhOVp B r B LAY METRBRPT Gl ey oyt
a??%ﬁischér A15b3¢ 1 t\tNS TRELRE 1 Sbihifra r@(ﬁ‘-aﬂ?&%dl (%%pe%. 183
resin-applied copper foil was bonded to both surfaces of a non-halogen FR-4
substrate {manufactured by Toshiba Chemical, trade name: TCL-W-555MU,
thickness: 0.4 mm) in which copper foil was removed by etching treatment, and
cured {one hour at a pressure of 1 Pa and a temperature of 170°C} to provide a
sample for a flame retardancy test. In addition, the remainder left after the above
described heating and drying was removed from the copper foil and subjected to
compression molding, and the glass transition point of the compression molded was
measured. The measurement results of the varnish storage stability, flame

retardancy test, and glass transition point are shown in Table 5.
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Bendi ng strength (MPa) 110 106 Fracture toughness (Kl
C (MPa) 26 24 Exanples 5 to 6 and Conparative
Exanpl e 2 32 Conponents were m xed with the
conposition shown in Table 5 (nunerical values are
"parts") to prepare varnish. The obtai ned varnish was
held at a constant tenperature of 5C, and the

Tabw rence of crystal precipitation after one-nonth
storage was exam ned. In addition t he obt ai ned

Comparative
varni sh was applledto an g@%rolytlg E ger fc@gr‘g—;lz
L bhiy 51ng1§§’ f}vdgl;qpuf actu y The Fur ukawa e

sotutibit

Tk r‘dg&oglpou by a commajgpater suclssthat the 33
tEjloGygss after drying was 75 pm and the solvent was
rempved under heating and dryi ngaeconditions at 150C
foEPIWO m nutes and further at 170C for tw® m nutes
toNegBal n a resin-applied copper foil. This 20
rRhwiphorappoinpadd copper foil was boHded to bot¥ surfaces 3¢
ofurige pretierdiell ogen FR-4  substrat e Y manuf act urled by
THaYT B8 Cheni cal , trade name: TGS W555MJ, 2% hi ckness: 29

ojyye V\,hl ch copper foil was renoved bygoetchl ng 90

b,

& @E oSSy (One (okhedlt 2 PRSI Of dofd

(%P e er ature of 170C) § @it Fecifi@iRlig ffcigiation in
retardancy test. In a&ﬁ,llﬁomﬁar t hene o der twh okiks

after the above described heati ng andmekeyi ng was

reamatid of tuidnyi Wiginglaper foil and subjected to

c oRpmesgidarcy il Mislagdardand t he gl ¥ds transi t¥Vén poi nt oV-O

t h&lasOrmites simprras|(PEd) (8 neadtred. The APasurenent ?

results of the varnish storage stability, flane

retardancy test, and glass transition point are shown

Rehafiedl e 5. 33 Table 5 Conparative Exanple 5 Exanple

6 Exanple 2 Conpounding ratio (parts by weight)

C9yastacempowpbsohdican bydriacnredidPra@by&3B-40S (manufactured by

Ciba-Geigy, a MEK solution of a bisphenol A dicyanate resin, trimer content: 40

()

weight %, solids: 75 weight %)

Phosphorus compound: FP-500 (manufactured by Asahi Denka Co., Ltd,, a
phosphorus-based flame retardant)

Binder resin: BPAM-01 (manufactured by Nippon Kayaku Co., Ltd., a rubber

modified polyamide resin)
Curing accelerator: Nikkaoctics Zinc 8 %(manufactured by NIHON KAGAKU
SANGYO CO,, LTD.,, a zinc 2-ethylhexylate mineral spirit solution)

From the above results, the phenol aralkyl type epoxy resin of the present
invention is not likely to cause crystal precipitation, even if it is dissolved in a
solvent and stored at low temperature, therefore, in a curable resin composition using
this, a decrease in performance after a long period of storage can be prevented,

contributing to an improvement in the storage stability of the resin composition.
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Epoxy resin EP1 20 EP3 20 NC-3000 20 Phosphorus
conpound 30 30 30 Curing accelerator 1 1 1 Binder
resin 20 20 20 Solvent (DMF) 90 90 90 Measurenent
results Storage stability of resin conposition No
crystal No crystal Crystal (storage at 5C)
precipitation for precipitation for precipitation in
FurtheBhd fured nateeialofihb obtaidedacurwbdk e sinroongposiibe has very high
Eval uation of build-up wiring board Fl ane retardancy

Hebt @dismhenatat aljo Mafrovedmbtaniod mepertieansiherefore, the epoxy
tenperature (TMA) (C) 211 217 202 Remarks: Cyanate
resinpod i @odhle fast copypstion of dsd pregant ety argvaQSiseful for a
(manuf actured by G ba-CGeigy, a MEK solution of a |
wide pangesil applitagipansich ap @@ih%,ng materials, cohing mpateriads, lamination
wei ght % solids: 75 weight 9% Phosphorus conpound:
peRys EHEhAdaeN Y AsetNdygsiBSahi Denka Co., Ltd., a
phosphor, us- based fl anme retar t) Binder resin:
BPAMq@i‘d THak PR ESH W%V“ﬁnﬁggﬁf’ &(&Vé‘kﬁ“’@b‘?‘?“ 5ing the gpoxy
r ubb nodi fi ed pol yam resin i.n lerator:
rRHR BT A B A Y RS SReBer Yok Ry i
ANGY QG ) j - I ' I
C?pl ri 8‘%@ e&%bgtr?)ex rlgﬂ?%ng@g%%{/&éﬁ esulht%é%etgh%ﬁ% 1enol
aral kyl type epoxy resin of the present

Industrial Applicability

The phenol aralkyl type epoxy resin of the present invention is not likely to
cause crystal precipitation, even if it is dissolved in a solvent and stored at low
temperature, therefore, in a resin composition using this, a decrease in performance
after a long period of storage can be prevented, contributing to an improvement in
the storage stability of the resin composition. In addition, the cured material of a
curable resin composition containing the epoxy resin of the present invention and a
curing agent has more excellent heat resistance and mechanical strength than those
conventionally commercially available. Thus, the workability during manufacture
and quality control of the composition are improved, and further its curing property
can also be improved, therefore, it is useful for various composite materials including
insulation materials for electric and electronic parts (such as high reliability
semiconductor sealing materials), and laminates (such as printed wiring boards and
build-up boards) and CFRP, adhesives, paints, and the like.

In addition, a resin composition containing the epoxy resin of the present
invention and cyanate compounds has excellent storage stability, and yet its cured
material has excellent heat resistance, dielectric property, water resistance, and flame
retardancy. The resin composition is useful for the manufacture of copper attached

laminates used for electronic circuit boards, and as sealing materials, molding
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invention is not likely to cause crystal

precipitation, even if it is dissolved in a solvent
and stored at |ow tenperature, therefore, in a curable
resin conposition using this, a decrease in
performance after a | ong period of storage can be
prevented, contributing to an inprovenent in the
1iteriglg ecastirpbinhietiyls 0ddHeki@ed, @RictiicalOIMPIStidri uint Bdterials, and the
Further, the cured material of the obtained curable
lilesigeddonglesidniopartias very high heat resistance and
al so i nproved nechani cal properties. Therefore, the
epoxy resin and the curable resin conposition of the
present invention are very useful for a w de range of
appl i cations such as nolding materials, casting
materials, lamnation materials, paints, adhesives,
and resists. In addition, the resin conposition of the
present invention using the epoxy resin of the
present invention (varnish) has excellent storage
stability, and yet its cured material exhibits
excel l ent flame retardancy and heat resistance.
Industrial Applicability The phenol aral kyl type epoxy
resin of the present invention is not likely to cause
crystal precipitation, even if it is dissolved in a
solvent and stored at |ow tenperature, therefore, in
a resin conposition using this, a decrease in
performance after a long period of storage can be
prevented, contributing to an inprovenent in ‘the
storage stability of the resin conposition. In
addition, the cured material of a curable resin
conposition containing the epoxy resin of the present
invention and a curing agent has nore excell ent heat
resi stance and nechani cal strength than those
conventionally commercially avail abl e. Thus, the

wor kabi lity during manufacture and quality control of
the conposition are inproved, and further its curing
property can also be inproved, therefore, it is
useful for various conposite materials including
insulation materials for electric and el ectronic parts
(such as high reliability sem conductor sealing
materials), and | ami nates (such as printed wring
boards and buil d-up boards) and CFRP, adhesi ves,

pai nts, and the |ike.
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In addition, a resin conposition containing the epoxy
resin of the present invention and cyanate conpounds
has excell ent storage stability, and yet its cured
materi al has excellent heat resistance, dielectric
property, water resistance, and flanme retardancy. The
resin conposition is useful for the manufacture of
copper attached |am natescuspdsfor electronic circuit
boards, and as sealing materials, nolding 35
materials, casting materials, adhesives, electrical
insulation paint materials, and the 1|ike, used for
Bl ectAwepaxypasih chard€efika dfScoriprisimg & pbenpl peadliyh type epoxy resin
characterized by conprising a phenol aral kyl type
ippoigh & esntant (an avdai %6 hrmsmcg byge! pameatigucivomatesapby) ¢fia
gel perneation chronatography) of a bifunctional
ibmstioral cpompewnd 5r20fesslesR. The epoxy resin according
to claim1, wherein fhe phenol aralky] type epgx
%-esi nTheepeky gesyt aosetdingtq @pmbbenhaenihe a’éﬁ?@} %EEH%WE EROXY
r%l%:_ C]—|2\\o|—|2-ArH(1)§infr la (1), n

BB b Puctyre ZoRIpsegted Ryprseral r value of Ito
10. Ar represents a glycidyl ether noiety of genera
formula (2): 00 ~~ (2) Rmor general forrmula (3):

0~0 and may be the sane or different from each

ot her ./ I n geRera ormulas (3) and (3), mrepresents
anj ca;gdpﬁ- h repfgsents any of a
hydrogen at® a aturated ¢gn unsaturated al kyl group

having 1 to 8 carbon atons, and an aryl group,

(in formula (1), n represents an average repetition number value of 1 to 10.  Ar

represents a glycidyl ether moiety of general formula (2):

0/\’0

=

‘ Rm

or general formula (3):

’“\cp

/
A,

(3)

R
and may be the same or different from each other. In general formulas (2) and (3),
m represents an integer of O to 3, and R each represents any of a hydrogen atom, a
saturated or unsaturated alky! group having 1 to 8 carbon atoms, and an aryl group,
and may be the same or different from each other.)
3. The epoxy resin according to claim 2, wherein the phenol aralkyl type epoxy

resin is of a structure represented by general formula (4):
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and may be the sanme or different fromeach other.) 3.
The epoxy resin according to claim?2, wherein the
phenol aral kyl type epoxy resin is of a structure
represented by general formula (4): 37 o .o 0 0 CH,
CHZ\ H(4) ' RmRm (in the formula, mrepresents
an integer of 0 to 3, n represents an average
repetition nunber value of 1 to 10, and R each
represents any of ‘a hydrogen atom a saturated or
unsaturated al kyl group having 1 to 8 carbon atons,
@n aryl group, and may beNiPe sane or different
eachy other.) 4. The epoxy fesi according to

2, {fwherein in general for ay{l), all Rs are a

g] point of 70C or
any onezéf)

@i nt of 60C or
nore arRman epoxy equi val ent of 27@Rrg/eq or nore. 7. A
nmet hod of manufacturing the epoxy resin according to
z;lné_l one of clains 1 to 6, characterized by extractin
Gmthe

e g rePrBtanti R IPGEE © GriGPICPOH 21 asHAgRSPPetition
| kyl . t ' i xed | uti f th
%ﬁ%%&%ﬁ?gﬁ 10,30 1 Bk St 5 2 AR At Sgpeced
. ri ) ‘ . O Lo
DB SIS VDR LR e
grge}?% gggggy giqfefef%{ SlohfechQis)a poor solvent.) 8. The

manuf acturing the”“epoxy resin according to

£ ai Mhe,ep¥RE FRinacchindRQaif0l, Wetitkeih $n Berdepdl @penasDdall Rs
sol vent Or ‘an ester-based sol vent.

are a hydrogen atom.

5. The epoxy resin according to any one of claims 1 to 4, having a softening
point of 70°C or more.

6. The epoxy resin according to any one of claims 1 to 4, having a softening
point of 60°C or more and an epoxy equivalent of 270 g/eq or more.

7. A method of manufacturing the epoxy resin according to any one of claims 1
to 6, characterized by extracting and removing a bifunctional compound from a
phenol aralkyl type epoxy resin or a mixed solution of the epoxy resin and its good
solvent, using a solvent in which a trifunctional or higher functional molecule in the
epoxy resin and the good solvent are less soluble (hereinafter referred to as a poor
solvent.)

8. The method of manufacturing the epoxy resin according to claim 7, wherein
the good solvent is a ketone-based solvent or an ester-based solvent.

9. The method of manufacturing the epoxy resin according to claim 7 or 8,

wherein the poor solvent is an alcohol.
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9. The nmethod of manufacturing the epoxy resin
according to claim7 or 8  wherein the poor sol vent
is an al cohol. 38 10. A curable resin conposition
contai ning the epoxy resin according to any one of
claims 1 to 6 and a curing agent. 11. A cured materia
obt ai ned by curing the curable resin conposition

18C Condisble t&ittdhPasittbn cbataiing €8 dpokP M@@BadchbAing to any one
characterized by containing the epoxy resin according

dfelaids aitds hnd ardrifg 6yempat e conpound represented by
general fornmula (5): Q Q@ NCO-f OCN (5) Q Q Qb

1(i n theurbdmatdral oaineé py eseng theaudiblersinongosition according
substituent or atomselected from the group of a
torelanyl1€éne group, an isopropylidene group, a

hexaf | uoroi sopropyl i dene group, an ethylene group, an

18t hy A ebeineomposition gharpeteripask lnrqu&ﬁ'e% B%Ehm f@‘?‘%&‘ﬁFOT(Bng to
bls(nethylldene)blphenyl group,, a biphen hyl i dene
clpinulp and 2 sHanAE FRPRINA derEsegicd gegera! Rl B):

bi s(i sopropyl i dene) phenyl group, a dicycl opent adi enyl
group, an oxygen on1 and a sul fur atom Qb

represef® a hydr en atomor an al kyl group having 1
to 4 on atonsimand each Q> may be the sane or
dNC&y;»g from @ﬁ’élr ) ofBgeneral fornula (6): Qb
"\l\ G Q@ Q@ (inthe formula, Q
represe éycIQ@ or linear alkylidene group having

5to 10 carbon atons, or a fluorenylidene group. Qb

({n tht lﬁﬁnﬁ.@'{@% Bg%%:g? ? %fr@g:t o2l B Asubstttudnt RBMNPEeléted from

prepory romthe cyanate conpound as a raw
AL @b JF 2 methylene group, an isopropylidene group, 2
hexafluoroisopropylidene group, an ethylene group, an ethylidene group, a
bis(methylidene)benzene group, a bis(methylidene)biphenyl group, a
biphenylmethylidene group, a phenylmethylidene group, a bis(isopropylidene)phenyl
group, a dicyclopentadienyl group, an oxygen atom, and a suifur atom. Qb
represents a.hydrogen atom or an alkyl group having 1 to 4 carbon atoms, and each

Qb may be the same or different from each other.)

or general formula (6):

Qb

NCO—< [>-ocN (6)

(in the formula, Qc represents a cyclic or linear alkylidene group having 5 to 10
carbon atoms, or a fluorenylidene group. Qb is the same as in general formula (5).)

and/or a prepolymer prepared from the cyanate compound as a raw material.
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39 13. The resin conposition according to claim12,
wherein the epoxy resin is the epoxy resin according
to claim2. 14. The resin conposition according to
claim12 or 13, wherein the cyanate conpound is a
conmpound havi ng a bi sphenol type structure. 15. The
resin conposition according to any one of clains 12 to

134, Wher&imcdripdsitton fyaddaigetotainmoll) thhefdin the egoxeresin is the
formula (5) is an isopropylidene group. 16. The resin

cpofpagintdcosrdapaordtin®.t o any one of clainms 12 to 15,
wherein Ar in general fornula (1) is a glycidyl ether
18Di efThe sesirecdmpbsiticmctiveing oupaitolisests, miersin the qyhraty |
glycidyl ether noiety, an ortho-cresol glycidyl ether
competyd isa compmuod bevhg adispbeaplityps factui®i ety, and a
para-cresol glycidyl ether noiety. 17. The resjn ..
160 mp B8k resincaieRasitiiRgcorsingip aponsof clabnyd? ipl4, gvherpin in the
wherein Ar in_ general forqul%glh.is an..a- napht hol
cypase eympideRa ip geteral Sprmula {343 BR{s0roRyli %‘}eoé}PuP'et her

iety. 18. The resin copnposition accordi toa .
165 CITHP FEH SORPSINR Shaidin & 30y S R R L g 5 byt Arin
Ar is.the cidyl . 8L Ye.0f : ot
SRl St L B TR e IR B 406 L of

o0 76 - {

oS R SIRESEAR SRR A ARe ity e s

e e abr on adeor di ng to

19! ai mhd Yesin démposition according to any one of claims 12 to 15, wherein Ar in
general formula (1) is an o-naphthol glycidyl ether moiety or a B-naphthol glycidyl
ether moiety.

18.  The resin composition according to any one of claims 12 to 17, wherein in
general formula (1), Ar is the glycidyl ether moiety of general formula (2), and Ris a
hydrogen atom or a methyl group.

19. A prepreg characterized by being obtained by impregnating a substrate with

the resin composition according to any one of claims 12 to 18.

20. A laminate obtained by using the prepreg according to claim 19.
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