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EPOXY RESI N COVPOSI TI ON AND COPPER- CLAD LAM NATE The pr 6600 Bk i on %
relatés to an epoxy resin conposition and a copper-clad Ieuﬁhﬂﬁ&?%andthﬁk
particularly to an epoxy resin conposition superior in |ow dielectric
const.ant and a copper-clad | ami nate nade therefrom Hitherto, among epoxy
resins utilized for electrical and electrenic uses, bisphenol type epoxy
resins and di cyandi am de have been mainly used in conbination as the
materials of substrates for printed circuit boards. Recentl resins of |ow
di el ectric const aﬁﬁoﬁv@%@érFWWyc‘P%?E?ﬁ%Lﬁrb%éé“ﬁ?si npr ovi ng
signal speed with increase in the nunber of layers of printed circuit
boards and !t has_ beﬁ'pe prgggggg 'Fn%e %9.@?1' n:eelépé%“ gbelagxﬁtéﬂé:x resin
t her mopl astic resins W t REC3Rventional epoxy resins. e pr&bosa STare,
for exanpl e, compashtfiore@End a expeerichad chanineteorydupaut bpelasins, to

di sperse p'OV\gi{E{)%szeMQ’tféiﬁi A OEL {1 %é@%ﬁsn?nﬁo&odyéfeé&é%d

fibers as a strat'e. not her ~ proposal . 1s use_of D-glass or quartz
lower in <coangtantand g seRRgR-cladlpmipate Mde therafF9®mused E- gl ass
as a substrate. However, accordi ng to t hese conventi onal nethods

be. i hor eased for  at CTHAIE A nu (SRR Tt S Ebhitah Fobvauce the
di el ectric celsmchnianl tdnd [slactyandc rusgsis bisphepol tupes ¢poxy
resistance, QJER ONGla Sidkiydddi HAENHBGR! B&ESh SURDGE PN Gded' Cin
features of epoxy resins are_lost. Use of aramd fibers or quartz suffers
from combination as the materials of substrates for printed
circuit boards. Recently, resins of low dielectric
constant have been demanded mainly for the purpose of
improving signal speed with increase in the number of
layers of printed circuit boards and it has been
proposed to combine 1low dielectric thermoplastic
resins with conventional epoxy resins. The proposals
are, for example, to modify epoxy resins with reactive
polybutadiene resins, to disperse powders of polytetra-
fluoroethylene resins and to use aramid fibers as a
substrate. Another proposal is use of D-glass or
quartz lower in dielectric constant than the

cbnventionally used E—giass as a substrate.

However, according to these conventional
methods the proportion of the thermoplastic resins
combined with epoxy resins must be increased for
attaining the desired dielectric constant because the
dielectric constant of the base epoxy resins is
high. Thus, heat resistance, dimensional stability and
chemical resistance which are features of epoxy resins
are lost. Use of aramid fibers or quartz suffers from
the problem that the drill used at .the time of drilling
to make holes t_:hrough the substrate wears out. When

D-glass is used, there is no problem in drilling, but
HeEe s .

production cost is high. 5 e ™ g . T
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i he perIen1that the drill used at the tinme of drilling to nmake hol es

t hrough the substrate wears out. When D-glass is used, there is no
problemin drilling, but production cost is high. ' . -2- Under these
€ircunstances, epoxy resins of |ow dielectric constant from which
substrates for printed circuit boards-wli eh have | ow di el ectric constant
can be obtained in the sane manner as by conventi onal nmet hods have been
earnestly desired. The object of the present invention is to provide epoxy
resin conpositi o¥RARKCENEERt FhHCGWBELARSES: aBPEXANTESANS @ Edilomect ri c

cgnst-anL _ a”f" G%ﬁétﬁi@dldoﬁftﬁﬁtesfﬁ&de v.Jthrfl thtg rt]:trEQetQO_nPcS)ﬁj[ tﬂﬂ?ﬁtedTh]?
above object cpul d, be sol ve r jnves ati.n matrix structure o
epoxy resins %hﬂc't‘,hgr gﬂpﬁst‘ﬂb’s&bf La?’&miréfegl%&te&%ﬁéﬁ tFRPRFRBM SRR he
findi ng that be ob&aipedi fiinc ttwnposinei manneasas dyhcerhventieralll enmeh®ids
resi stance a | | C nt. af L t lL.avention rel ates
in a first eggg%?ﬁ%%gxg%égﬁggég&ydéggféééon%og[%Pé%cgoggrFanngffng
conpound obt atRERMELRY 1T eto REPYidesePORY [AFiAnCEpERFitdons obt ai nabl e by
glycidyl ethesideinéne BneédY! rdsiStanalkyhahenql iAOUekak Wit (B) a
hal ogen-cont ai ni n bésghsnol cO oqu represe ted b% .
constan nd copper-clad laminates made by molding the
compositions.

The above cbject could be solved after investigating the

matrix structure of epoxy resins and characteristics
of laminates obtained therefrom by the finding that a
specific composition has both the excellent heat
resistance and the low dielectric constant.

That is, the invention relates in a first embodiment to an
epoxy resin composition comprising: _

(1) a compound obtainable by previously reacting
(A) an epoxy resin obtainable by glycidyl etherifying a
3-methyl-6-(C,-C, Jalkylphencl novolak with (B) a
halogen-containing bisphenol compound represented by
the following formula (1):

HO OH : (1)

W ——~ T

(X), (X')

wherein R, represents a hydrogen atom or a methyl

group and the two R, may be identical or different, X

v ¥ -
and X' represent halogen atom and may be identical or



the followng fornmula (1): [err] wherein [err] represents a hydrogen atom
or a nethyl group and the two [err] may be identical or different, X and X
represent hal ogen atom and may be identical or -3- different, and i and
i i ndependently of one another are integers of 1 to 4, and (2) an epoxy
hardener. The invention relates in a gecond enbodi mrent to an epoxy resin
conposition conprising: (1) a conpound obtai nable by previously reacting
(A) to epoxy resin used in the first enbodiment of this invention, (B) the
hal ogen- cont adimfﬁgrbhtphemd toruling usdspendently of ose awthéodireent of
this |nvent|opnegg % |leaﬁhher|f|ed product of a

hal ogen-cont ai nr n I spheno ound which is represented by the follow ng
formula (2): [ERR] (2) meeethgaFQQPGS'ents a hydrogen atom or a net hyl
group and the two [err] may be identical or different, Y and Y' represent
hal ogen atom and may be identical or different, n reoresents an average
recurring unit nuNBRrinYAREIoR rrlages ol AqsscoRf FTPORHIRES FRI @R PRPXY BIRin
anot her are iocbtmepesttbbnlcomptisang:(2) an epoxy hardener.

(1) a compound cbtainable bv previouslv reacting

(A) tix epoxy resin used in the first embodiment of this invention, (B)
the halogen~containing bisphenol compound used in the first em-
bodiment of this invention and (C) a glycidyl etherified product

of a halogen-containing bisphenol compound which is
represented by the following formula (2):

?2 /O\
CH CHCH o-< >—-c‘® ocH cucnzo c-@ OCH,CHCH,
]
) Ry o,
(Y)k (y' )l (Y)k (Y )l n

(2)

wherein R, represents a hydrogen atom or a methyl
group and the two R, may be identical or different, Y
and Y' represent halogen atom and may be identical or
different, n represents an average recurring unit
number and is 0 to 10 and k and 1 independently of one
another are integers of 1 to 4, and

(2) an epoxy hardener.

The invention in a third embodiment relates to anepoxy resin
copper-clad laminate made by heat molding a copper

foil and a prepreg obtained by impregnating a
substrate with a solution of the epoxy resin
composition of the first nr second erbodiment of the

invention in an organic solvent.



.The invention in a third enbodi nent relates to anepoxy resin copper-clad
‘lam nate nmade by heat nolding a copper foil and a prepreg obtained by

i npregnating a substrate with a solution of the epoxy resin conposition of
*the first or second enbodi nent of the invention in an organic sol vent.

-4- The epoxy resin of the conponent {A) -used in the present invention is
obt ai nabl e by gl ycidyl etherifi- cation of a 3-nethyl-6-[err]alkyl phenol
novol ak. The 3-nethyl -6-[err]al kyl phenol novol ak is prepared by the process
ordinarily used for preparing novol ak type phenolic resins. For exanple, it
I's prepared by pol ycondensation of a 3-nmethyl-6-[err] al kyl phenol with an
al dehyde using as a _catal yst an inorganic acid such as hydrochl oric acid,

phosphoric acid or &€ FHEYadi*Eimnobr 86 Ccomnaratten( 4

BERdedd &B&fonic

aci d, tol ueneprkkenitC iatettdbnoial bbtadndble Bymellegklidelsalthexudi-as zinc
acetate. The alkyl grqup af th - et hyl -6-[anr | kyl.phenol, i.ncl udes, for
exanpl e, vari Sagf’é‘o r & gr‘“sﬁf‘ﬁ‘g‘rié 0, Cpe?,ﬂq;}ﬁijld’?ﬁjél H‘&'ﬁl"ﬁ?bup, hept yl
group and octyl group. Among them preferred are t-butyl group and
sec-butyl group fromhe GeqRgqlgal Yl RIAUy SR oY 1E S T 1

ral's.

availability of starting mate

prepared by the process ordinarily used for preparing

novolak type phenolic resins. For example,

it is

prepared by polycondensation of a 3-methyl-6-(C,-C, )~

alkylphenol with an aldehyde using as a catalyst an

inorganic acid such as hydrochloric acid, phosphoric

acid or sulfuric acid, an organic acid such as benzene-

sulfonic acid, toluenesulfonic acid or oxalic acid or

a metallic salt such as zinc acetate.

The alkyl group of the 3-methyl-6-(C,-Cs)-
alkylphenol includes, for example, various isomers of

butyl group, pentyl group, hexyl group, heptyl group

and octyl group. Among them, preferred are t-butyl

group and sec-butyl group from the ecconomical

viewpoints such as easiness in availability of

starting materials.

Examples of the aldehyde are formaldehyde,

acetaldehyde and #ropionaldehyde and formaldehyde is

preferred from the economical viewpoint.

The recurring unit number of the phenol component
and the aldehyde of the 3-methy1—6—(C.—C,)alkylphenol
novolak is defined by r in the following formula (4):

H H \

3 R

(4)



.Exanpl es of the al dehyde are fornal dehyde, acetal dehyde and propi onal dehyde
and formal dehyde is preferred fromthe econom cal viewpoint. The recurring
unit nunber of the phenol conmponent and the al dehyde of the

3--met hyl -6-[ err] al kyl phenol novolak is defined by r in the foll ow ng
formula (4): [err] -5- wherein Rreprefemts a [err] alkyl group and R
represents an al dehyde residue. The value r-is preferably 1-5, nore

preferably 1.1-3 on an average. |f the recurring unit nunber exceeds 5 on
an average, vi s¥BEFB}R ERBTESE sr85|n'%hcﬁﬁéggsgéﬁﬂﬂmﬁqﬁﬂﬁl ity at the
time of maki ng repriesentst andatldehgdet eesilduei.t is |less than 1 on an
average, heat resistance of the | am nate nade using the resin decreases.
The glycidyl etherification of 3-nmethyl-6- (err)alkyl phenol novol ak is
carried out by known Bh8c¥3iwe rrés pxgfgrablwnt 1-§.capriec@refiedaplat | owi ng

this novol ak toireagt oni hh 8Peehhar OhY @ ithel FelcheringSanGe Abmdar! kal i
such as SOdIunthdrOéld . Exanﬁles of the hal ogen-contai ni ng bl sphenol
conpound used i F*CREYSr s v AYETRFSs YHECSHHEBnEht Y9 @RPE¥ imesin

represented by ifiheréases| andly¥oskabititgbatmthiespimeobfAmaking the

tetrachl orobi sppgiohafe deteriorates. If it is less than 1 on an
average, heat resistance of the laminate made using
the resin decreases.

The glycidyl etherification of 3-methyl-6-
(C.-Cs Jalkylphenol novolak is carried out by known
processes. For example, it is carried out by allowing
this novolak to react with epichlorohydrin in the
presence of an alkali such as sodium hydroxide.

Examples of the halogen-containing bisphenol
compound used in the present invention as the'component
(B) which is represented by the formula (1) are
tetrabromobisphenol A, tetrachlorobisphenol A,
tetraiodobisphenol A, tetrabromobisphenol F,
tetrachlorobisphenol F, tribromobisphenol A and
2,2'-dibromobisphenol A and among them,
tetrabromobisphenol A is preferred from the economical
viewpoint and for obtaining efficient flame retardance.

Examples of the glycidyl etherification product
of halogen-containing bisphenol compound used in the
present invention as the component (C) which is
represented by the formula (2) are those which are
obtained by glycidyl etherifying the above-menticned
halogen-containing bisphenol compounds and glycidyl
ether of tetrabromobisphenol A is preferred from the
economical viewpoint and for obtaining efficient flame
retardance.



tetrai odobi sphenol A, tetrabronobi sphenol F, tetrachl orobi sphenol F,

tri bronobi sphenol A and 2, 2' -di br onobi sphenol A and anong t hem

t et r abr onobi sphenol A is preferred fromthe econom cal viewpoint and for
‘obtaining efficient flame retardance. Exanples of the glycidyl
etherification product of hal ogen-containi®g-bi sphenol conpound used in the
present invention as the conponent (CD mhich S represented by the fornul a

(2) are those which e obta ned bg 8% cid etheriféé? p
above- nenti oned hal otj&h- o7t +%ﬁﬁ% b % Y BAPLONGR ) atidthi BRdyl et her
of tetrabrommamcdntalqnimgebismhémmmd:dxnpeundomao:abrvtawpm nt and for

obt ai ni ng eff|§é$?@¥§+agp s ﬁlrgﬁh ﬁB%ﬂPetﬁe@ﬁ 'QP g&d%pe epoxy

resin (A) witht ogen- co alnln oun t he
reaction of t rﬂet*(%‘lﬁ%@a‘é*@l( @rngqri: t KéT)gI PEi dyheet h@l@ﬁ@e'a@vohalploguct

(O of the HodEEioL OFdmpoURY dHS HENCAr £08P0SME SRNkhSwikarri ed out by

known processes. For exanple, the above conponents can be allowed to react
in the presenc?er%cf 3F%%sic catal yst such as triphenyl phosphi ne or _
i m dazole. By the reaction, control of glass transition tenperature ow ng

to the change of di PEPCErREHIEEN theOSHIVE BomBOhEhEsMn be allowed
to react in the presence of a basic catalyst such as
triphenylphosphine or imidazole. By the reaction,
control of glass transition temperature owing to the
change of distance between crosslinking points and
impartation of flame retardance using the halogen-
containing compound can be performed without causing
volatilization of low molecular-weight materials at
the time of hardening.

The components (A) and (B) or (A), (B) and (C)
can be allowed to react at optional ratios.
Preferably, the epoxy resin (A) is used in an amount
30-95% by weight based on the whole resin for
maintaining the low dielectric constant. Amount of
the halogen-containing bisphenol compound (B) or that
of the glycidyl etherification product (C) of halogen-
containing bisphenol compound is desirably adjusted so
that content of the halogen atom is within such range
as being able to attain V-0 in UL flame retardancy
rating. For example, for bromine atom, it is desiréble
to determine the amount of these components so that
bromine atom is contained in an amount of 15-30% by
weight in the epoxy resin composition.

The reaction of the above components may be
carried out with or without usiﬁg solvents. 1If
solvents are used, they may be general -purpose
solvents. Examples of the solvents are ketones such



inpartation of flame retardance using the hal ogen- containing conmpound can
be performed without causing volatilization of |ow nolecul ar wei ght
materials at the time of hardening. The conponents (A) and (B) or (A, (B)
and (C) can be al | oned to react at opt i onal ratios.
Preferably, the epoxy resin (A) is used rn7am anount 30-95% by wei ght based
on the whole resin for maiintaining the low dielectric constant. Anmount of

t he hal ogen- cont ai ni bi sphenol ¢ upnd (B) or that of the glycidyl
etherifigationaﬁraﬁﬁggnfC)gﬁggHgl888%2 gSﬁ%&%nPH& Bespydndsobihydund is
desirably adjusetdnep hpdrocanbens stichhashbakageneat apluenei blaidn such range
as being abl ¢ 4g) 3htdl Beefls! Bubk LkAPR:LEhGRUBRAY AR WIGxaRQ! aKAMP! €. T OT

bromine atom 11 Is desira to determne the anount O eSe conponent s
so that brom néigtb¥lerecglysodeddime thy hmalite of angd- ad%obp lgei sich i ast he

epoxy resin Con@eRyli eel115881veaAGENP bRyl Needl\e16RNPONRAL fe FE¥a PS re
carried out with or mnggggt¥%éégg solvents. |If solvegts are_ used, t hey
o)

my be generBFR¥lpB ; toluensy cZYLEnenPubKY cfEL19801NE: ones
such - 7- asdigxanecandedigthyldne koot disebthiyzbyetheebutyl ketone,
hydr ocar bons such as benzene, toluene and xyl ene, ethers such as

t et rahydr of uran, di oxane and : :
The reaction temperature can be in the range of

50-200° C, but preferably in the range of 80-150° C
for carrying out the reaction efficiently and
inhibiting side reactions.

The epoxy hardeners used in the present invention
may be known ones, but polybutadiene compounds
modified with phenolic compounds and the
dicyclopentadiene-phenol compounds represented by the
following formula (3) are preferred for obtaining
hardened resins of low dielectric constant. Amount of
the hardener is preferably such that content of
phenolic hydroxyl group is 0.3-1.2 equivalent per 1
equivalent of epbxy group in the epoxy resin.

(3)

wherein m represents an average recurring unit number
and is a numeral in the range of 0 to 10 and A

represents a hydrogen atom or an alkyl group of 1 to
8 carbon atoms.

The polybutadiene compounds modified with



. diethylene glycol dinmethyl ether and al cohols such as nethyl cellosolve and
butyl cell osol ve. Preferred are nethyl ethyl ketone, toluene, xylene,
butyl cellosolve, dioxane and diethyl ene glycol dinmethyl ether. The
-reaction tenperature can be in the range of 50-200 C, but preferably in the
range of 80-150 C for carrying out the~rgaction efficiently and inhibiting
side reactions. The epoxy hardeners .used in the present invention may be
known ones, but pol ybutadi ene conpounds nodified with phenolic conpounds
and the dicyclnpen@hﬂbenemphen®$ cnnp@hhdsnedpbesedﬂewihg thiogrof-ol | owi ng
formula (3) ar rg L, Ny e al | ric
constant . AroUE e ReOh P JEaBELAL Thagy Y, A RS el AR
phenol i ¢ hydr %§+98EoRp 59001@°q0ZoéqG?HaFEﬁFrﬁePflbé&@ﬂv&ﬂénﬁlGﬂ epoxy

group in the e@pﬁy1rﬁ§heme£§r$&cmh§§esByﬂéﬁepbesaabSe@an%vgheﬁea%ecurrIng
uni t nunber and represents a

hydr ogen atoﬁ?g7°%ﬁeﬂgkgergéﬁég %?ta a%ggogﬁrbo xgﬁgﬁﬁs Phe SRy HFESdi ene
conpounds nodidsed arehsulfuficpahehd] i pecohpoundsaaid, obllamiadmby al | owi ng
homo- pol ymer s.9f 5 pygadi epg-HRY! P8: 1 88PPSE; AVEL28R i L8 ide-ether
complex and boron trifluoride-phenol complex. The .
phenols include, for example, monohydric phenols,

polyhydric phenols and alkyl-substituted phenols.

General processes for producing the dicyclo-
pentadiene-phenol compounds represented by the
formula (3) include a process which comprises allowing
phenols to react with dicyclopentadiene in the presence
of an acid catalyst for Friedel-Craft's reaction
(Japanese Patent Application Kokai No. 63-99224).

Furthermore, as far as the effects of the
present invention are not damaged, there may be
additionally used known bifunctional epoxy resins,
polyfunctional epoxy resins, other thermosetting
resins, thermoplastic resins having functional group
and others. Examples  thereof are glycidyl ether of
bisphenol A, glycidyl ether of phenolic novolak,
glycidyl ether of cresol novolak, glycidyl ether of
brominated phenol novolak,'unsaturated polyester
resins, cyanate reSins, maleimide resins, glycidyl-
modified polybutadienes and maleic anhydride-modified
polyethylenes.

These resins may be used by incorporating into
the epoxy resin compositions of the present invention
or by previously allowing them to react with the epoxy
resins used in the present invention.



wei ght of 500-10000 or copolyners of butadiene with vinyl nononers suc

styrene or diolefins such as isoprene to react with phenols.

catal ysts used are sulfuric acid, perchloric acid, alum num chloride,

4r.dfluoride,

boron trifluoride-ether conmplex and boron trifluoride-phe

h as

Exanpl es of

boron
nol

conpl ex. The phenol s include, for exampl®,-nonohydric phenols, polyhydric
phenol s and al kyl -substituted phenols. General processes for producing
di cycl o- pent adi ene- phenol .conpounds represented by the fornmula (3) in
a process whi ch conpewy addihdYRs JIRGR| &8s t gur tAgt agFehedpt9el opent ad

in the presenca die are @ftdhr@tiald Suf@ice ¢ 8L 165 hGeR e R3¢t ban (Japanese
Pat ent Appllcaai n ﬁ?kﬁtho. 63-99224). Furthernore, as far as the eff
of the present® ‘fﬁfbn Q0 %r“é"?ﬂﬂs’tﬁrﬂgﬁcﬂe?ﬁ%ﬁ’é“%?“bEh%d‘aPﬂ?BFlal ly us
known bi functional epoxy resins, polyfunctional epoxy resins, other

t her nosetting resi nsﬁ"%mé?p‘;ﬁa-wecy‘f‘ﬁzj'E‘irg%}’ég?ggﬁggt ' gnal group and

ot hers. Exanples there

are glycid phéno A, glycidyl e

t he
cl ude
i ene

ects
ed

t her

of phenolic ndwidazokfs.ci dprtéamyr amiresscandopblalhoguygci dgmpernds, of
brlom naéI ed pheiyd séwlowz! Skneunahw_ d airselalea%ﬁtegg edrd e%h@gmomal NeE Lok €8LNS,
mal ei m de resins, glyci - modi fied pol ybutadi enes and_maleic

anhydri de- nodia;]i%q'ﬁ%‘f M‘*‘Eﬂ’%‘ﬁf&a"\*ﬂé{e@ RRGTRIQEYS he2Rd cthese i A€ or por
into the epoxytheesur famgpdsida tingy agedrte greseil anevemip bingradpenpsevi ousl y
allow ng themto react with the epoxy

The copper-clad laminate of the present invention
can be produced by known methods. That is, a substrate
is impregnated with a resin varnish prepared by
dissolving the epoxy resin composition of the present
invention in an organic solvent and then the
impregnated substrate is heat treated to obtain a

-prepreg. Thereafter, the prepreg and a copper foil

are laminated and heat molded to make a copper-clad
laminate. '

The organic solvent used is selected from one or
mixtures of acetone, methyl ethyl ketone, methyl '
isobutyl ketone, ethylene glycol monomethyl ether,
propylene glycol monomethyl ether, toluene, xylene,
N,N-dimethylformamide, dioxane, tetrahydrofuran and
the like.

The substrate to be impregnated with resin
varnish includes, for example, woven Or nonwoven
fabrics or mats comprising inorganic fibers or organic
fibers such as glass fibers, polyester fibers and
polyamide fibers and papers. These may be used each
alone or in combination of two or more.

The heat treating conditions for makihg the
prepreg can be optionally selected depending on the

ating



resins used in the present invention. -9- Known additives such as curing
“accelerator, flanme retardant and surface treating agent nmay be added to the
conposi tions depending on the object. Exanples of the curing accel erator
. are imdazoles, tertiary am nes and phosphorus conpounds, those of the
flame retardants are antinony trioxide,jglum num hydroxi de and red
phosphorus, and those of the surface treating agent are silane coupling
agents. The copper-clad | am nate of the present invention can be produced
by known net h@:d.SIdsThaE isﬁol‘aermﬁ).st r:atteliysrjsrrpaagnaatcmhw‘xés aulsesai nNagdr ni sh

prepared by gr@hLPS?ﬁ $¢FPP %{t'Q% ?It%gﬁs €6 ?gétn?

in an organi ent and reghate 2T s H

obtain a prepreg.fo'm@rﬂ& tﬁt!-rn,utteﬁe qmeemmglcamﬁa copper foil are | ami nat ed
and heat nol ded to make a copper-clad | am nate. The organic solvent used is
sel ected fromone or mxtures of acetone, nethyl ‘ﬁ¥%pketone met hyl

i sobutyl ketone, eflRf d1eatymadding sonsitions h’é}c vidghexagebe.
nmononet hyl ehber pregsiaradity eoadutdddiaetisd-f30amang deandd®xane,

oo gl i Wdbh F G b B IS USLD e

. In the fcllowing
examples, "epoxy equivalenﬁ” is defined to be molecular
weight of epoxy resin per one epoxy group; "OH
equivalent” is defined to be molecular weight of OH
compound per one OH group; and "Br content” is defined

to be % by weight based on solid content of the resin.

Preparation Example 1

This example concerns with preparation of a
novolak resin which is a starting material for epoxy
resin (A) as a constituting component of the resin '
composition of the present invention.

2-t-Butyl-S5-methylphenol (2231.0 g, 13.58 mol),
p-toluenesulfonic acid (12.9 g, 0.068 mol) and
deionized water (223.2 g) were charged in a 5 liter
four-necked round flask equipped with a thermometer, a
stirrer and a condenser and heated to 100 ° C.
Formaldehyde (218.4 g, 2.715 mol) was added dropwise
thereto using a dropping tube over a period of 2 hours
and then kept at 100° C for 2 hours to carry out the
reaction for preparing a novolak. Thereafter, the
reaction mixture was cooled to 80 ° C and neutralized
with 10% aqueous NaOH solution (27.7 g, 0.069 mol).
The organic layer obtained by separation was washed
twice with deionized water (700 g). The organic layer



varni sh includes, for exanple, woven or nonwoven fabrics or mats conprising
I norganic fibers or organic fibers such as glass fibers, polyester fibers

and pol yam de fibers and papers. These may be used each alone or in
‘conbi nation of two or nore. The heat treating conditions for making the
prepreg can be optionally sel ected depepding on the - 10 - kinds of

sol vents, catalysts and additives used and anounts thereof, but usually
the conditions of 80-220 [err] C for 3-30 mnutes are enployed. The heat

rml)di?’gg[ con]diatgo;@“zs&.iam{dmaﬁsf HulSjed e e, t&%;&xg@i%rim}@lﬁ n@n&?ﬂ?uct gg ggo
15 err un a nol din [essu % C rr or

mnutes. | n fFSYSH oﬁfﬁﬁsgﬁﬁngﬂgg éf&@ % aeﬁqﬁﬂfQO be
nmol ecul ar vvelz@anmiusagwqducasl(rﬂiﬂe.rz ane. eqtquqlgxmﬂpenﬂ Ectpeval ent” is
defined to b r OH up; and "Br
content” is %e@n;‘& t%l %gﬁng; \%Iecgﬁ&ﬁased on SO|§§§COM'§?\€ of the resin.
Preparation ERSWARLiNG T é)d-mﬁﬂlé (cﬁrﬂder*mﬁ viermpkaped bl i @h bRia novol ak

resin which inpvdidieltddich WLl as g fPUVerfydN (A) as a constituting
conponent of the resin conposition of the present invention.

2-t-Butyl - 5- net hyl phenol (2231.0 g, 13.58 nol),
Preparation Example 2 :

This example concerns with preparation of an
epoxy resin by the reaction of the novolak resin
obtained in Preparation Example 1 with epichloro-
hydrin.

The novolak resin obtained in Preparation
Example 1 (246.4 g, 1.4 equivalent), epichlorohydrin
(906.5 g, 9.8 mol), dimethyl sulfoxide (453.3 g) and
deionized water (14.0 g) were charged in'a 2 liter
four-necked round flask equipped with a thermometer, a
stirrer and a condenser with a sepafating pipe and
48.6% aqueous sodium hydroxide solution (108.31 g,
1.316 mol) was added dropwise thereto over a period gf
5 hours under the conditions of 49° C, 42 Torr, during
which the reaction was allowed to proceed with keeping
the temperature at 49 ° C and with cooling and
liquefying the azeotropic epichlorohydrin and water
and with returning the organic layer to the reaction
system.

After completion of the reaction, unreacted
epichlorohydrin was removed by concentration under
reduced pressure and the epoxidized product containing
by-produced salts and dimethyl sulfoxide was dissoclved
in methyl isobutyl ketone and the by-produced salts
and dimethyl sulfoxide were removed by washing with
warm water. The solvent was removed under reduced
pressure to obtain an epoxy resin (304.9 g).



.p-toluenesulfonic acid (12.9 g, 0.068 nol) and deioni zed water (223.2 Q)
were-charged in a 5 liter four-necked round flask equi pped with a
thernoneter, a stirrer and a condenser and heated to 100 [err] C
‘For mal dehyde (218.4 g, 2.715 nol) was added dropw se thereto using a
droppi ng tube over a period of 2 hours &Rd-then kept at 100[err] C for 2
hours to carry out the reaction for preparing a novol ak. Thereafter, the

reaction m xture s cooled.to t EF r@llzed Wi th 10@6aqueous NaCOH
solution (27.7 g, OPB&¥ ﬁﬂvaa*ﬁB oP§ant'€ FS Ut 4BE.PREAY LY eSdBar at i on was
washed twi cewast BSGeididqed hbt was( mﬁ;})nneﬂwebmrgaﬁrarédyabsorpetflber

washed was s t n | u - C pres e 10
nmHg/ 1 hour gfg@gkgglAggﬁfe§§§gﬁgksgg Jgt 8%?@% 3?% StHﬁl\?g’%ent g; t he

resul ting re@?n@b§aBPﬁﬂﬁ§? #ad thers yees. a?ﬁ@‘?ééeﬂﬁlﬁé &Rﬂp number (r in
the fornmul a 480)caf-thbs 8pgriak.resin was 1.25 on an average. Preparation
Exanpl e 2 This exanple concerns with preparation of an epoxy resin by the
reaction of the novol ak resin obtained in Preparation Exanple 1 with
epi chl oro- hBdeparathennByampkerdsi n obtained in Preparation Exanple 1

(246. 4.9, 1.4 equi ¥l 8txamppe ChbPsEY IELpk8PAratdon ol 4O!) . diMethy!

sul f oxi de (453 3.09)
terminal epoxy resin having a bromine content of 20%

by addition reaction of the epoxy resin obtained in
Preparation Example 2 with diglycidyl ether of
tetrabromobisphenol A and tetrabromobisphenol A.

The epoxy resin obtained in Preparation 'Example
2 (62.0 g)., diglycidyl ether of tetrabromobisphenol A
(Sumiepoxy ESB-400 having an epoxy equivalent of 403
g/eq manufactured by Sumitomo Chemical Co., Ltd., 25.3
g) and tetrabromobisphenol A (12.7 g) were charged in
a 300 ml four-necked round flask equipped with a
thermometer, a stirrer, a condenser tube and molten by
heating at 110° C. Thereafter, a solution prepared by
dissolving triphenylphosphine-(40 mg, 4 x 10 -+ wt%
based on resin) in methyl ethyl ketone (2.25 g) was
added and the mixture was kept at 110 ° C for 4 hours
to carry out the addition reaction between the epoxy
group and the phenolic hydrox?l group. After
completion of the reaction, the reaction system was
coocled to 90° C and'methyl ethyl ketone (22.75 g) was
added dropwise to obtain a resin solution (123.9 g,
resin solid content 80.62 wt%). Epoxy equivalent of
the resulting resin adduct was 399.0 g/eq.

Preparation Example 4

This example relates to preparation of a terminal
epoxy resin having a bromine content of 27% by the
addition reaction of the epoxy resin obtained in



dei oni zed water (14.0 g) were charged in a 2 liter four-necked round flask
equi pped with a thernoneter, a stirrer and a condenser with a separating
pi pe and 48. 6% aqueous sodi um hydr oxi de solution (108.31 g, 1.316 nol) was
added dropwi se thereto over a period of 5 hours under the conditions of 49
C, 42 Torr, during which the reactian yss_allowed to proceed with keeping
the tenperature at 49 [err] C and wth cooling and |iquefying the
azeotropi c epichlorohydrin and water and with returning the organic |ayer
to the react iRremysdieion Atap ool tlond Dfl ydidy baethen, ofinr eact ed

epi chl or ohydr, %?§ v, C rafd . @Qgg ressure and the
epoxi di zed préo uc r(:c(;)“(r?l allsf‘#h‘%yqb@%ro ucgédé{s)%??ésmgéhé irre(?ﬁy'llp' sul f oxi de was

di ssolved in methyl isobutyl ketone and the by-produced salts and di nethyl
sul foxi de were renomed BypoweshidlinV bbtwaneanai®r prébaraelivant Ex@spi&noved

cqu val ont - of? hES% oL E0i ngl Rt S| SENRE 256 L dbEMOREEPHANTY rAnd by
i nfrared absdqrqumiEpane ESBH AN Hawirspran | epoB? (g 860l emt [@f r40Df phenolic
CH di sappoar off AN b B £ UL AP Uil €k Unddfar U, SRed 1) ©f

119.5 g) and tetrabromobisphencl A (279.0 g) were

charged in a 500 ml four-necked round flask equipped

with a thermometer, a stirrer and a condenser tube and

molten by heating at 110° C. Thereafter, a solution

prepared'by'dissolving triphenylphosphine (112 mg, 4Xx

10-* wt% based on resin) in methyl ethyl ketone

(0.30 g) was added and the mixture was kept at 110° C

for 4 hours to carry out the addition reaction between

the epoxy group and the phenolic hydroxyl group. After

completion of the reaction, the reaction system was

cooled to 90° C and methyl ethyl ketone (73.5 g) was

added dropwise to obtain a resin solution (349.2 g,

resin solid content 79.80 wt%). Epoxy equivalent of

the reSulting resin adduct was 388.0 g/eq.

Example 1

The epoxy resin obtained in Preparation Example
3, dicyandiamide and 2-ethyl-4-methylimidazocle were
mixed at the ratio as shown in Table 1 and the mixture
was dissolved in a mixed solvent of methyl ethyl
ketone and ethylene glycol monomethyl ether to prepare
a homogeneous resin varnish. A glass cloth
(KS-1600S962LP manufactured by Kanebo Ltd.) was
impregnated with the varnish and treated at 150 ° C
for 5-10 minutes by a hot-air dryer to obtain a
prepreg. Five prepregs and a copper foil (subjected
to TSTO treatment; 35 p thick, manufactured by
Furukawa Circuit Foil Co.) were stacked and hot press
molded under the conditions of 170° C x S0 kg/cm? X



This exanple relates to preparation of a term nal epoxy resin having a
“br-om ne content of 20% by addition reaction of the epoxy resin obtained in
Preparation Exanple 2 with diglycidyl ether of tetrabronobi sphenol A and
.tetrabronobi sphenol A The epoxy resin obtained in Preparation Exanple 2
(62.0 g), diglycidyl ether of tetrabronphiisphenol A (Sum epoxy ESB-400
havi ng an epoxy equi val ent of 403 g/eq manufactured by Sum tonpo Chem cal
Co., Ltd., 25.3 g) and tetrabronobi sphenol A (12.7 g) were charged in a 300
m four-neckedirounsiddtask egquidhiedni &h coggea’181WRS elamBnSté ! O , 1 2 mm

condenser tube nDIt y. heat at . 110[Lerr] C._ Thereafte l ution
prepared by di ggéf:w ng tr l]‘r’fé'rsrﬂll BthBﬁ%He ?go tld;e £°RP<fo %%’r{ ?IE %@%ased
on resin) in nbamyhatehylandt orelder?2s gpsimsanakiedwend thmamxltme uas
kept at 110 Gaiebrdahedrs Wwatmdrryydlclidyspdditi 0”GI§§§t ' OEerxE‘ﬁ’%‘iBnt he

epoxy group and the gheno I ¢ _hydroxyl group. After npletion o
reaction, the F@BREF ﬁ“E?stéﬁﬁWas‘Eﬁbleﬂbfélgedc éﬁ@“ﬂﬂ?ﬂ# eﬁﬁ§PeKé96ne

(22.75 g) was pdiad dEOan efpansfbhaclireer A8ingsal theemaf(123.9 g, resin

solid content oxy_e resylting res dduct
was 399.0 g/eq§8E$%p£$§2|8% an%?%gg ﬁlgeéxanﬁle pir #ﬁg tgebfgbﬁﬁgPion
of a terminal kpdxy r &dieleghrigy cobstante andt ehissifpatidony falkdkoxddati on

reaction of thgoSROKYmpELALuPEt G&PEUmtAsured using 4275 Multi-
Frequency LCR meter manufactured by Yokogawa Hurett
Packard Co. and the value of dielectric constant was
'calculated from electric capacity. The results are
shown in Table 1.

Example 2
The epoxy resin obtained in Preparation Example 4,
a phenol novolak resin (Tamanol 758 manufactured by
Arakawa Chemical Co., Ltd.) and 2-ethyl-4-methyl-
imidazole were mixed at the ratio as shown in Table 1
- and the mixture was dissolved in methyl ethyl ketone
to prepare a homogeneous resin varnish. A copper-clad
laminate of 1 mm thick was obtained using the resulting
varnish in the same manner as in Example 1. The
properties of the laminate were also measured in the
same manner as in Example 1. The results are shown in
Table 1. ' '

Example 3

The epoxy resin obtained in Preparation Example
4, diglycidyl ether of tetrabromobisphenol A (Sumiepoxy
ESB-400 manufaétured by Sumitomo Chemical Co., Ltd.:;
epoxy eduivalent: 403 g/eq),. a phenol-modified
polybutadieneresin (PP-700-300 manufactured by Nippon
O0il Chemical Co., Ltd.; OH equivalent: 317 g/eq,
softening point:149 ° C) and 2-ethyl-4-methylimidazole
. were mixed atthe ratio as shown in Table 1 and the



- 13 - Preparation Exanple 2 with diglycidyl

“arid tetrabro
2 (132.6 @),

Co., Ltd., 1
500 ni four-
condenser tu

et her of tetrabronobi sphenol A

nobi sphenol A. The epoxy resin obtained in Preparation Exanple
di gl ycidyl ether of tetrabronobi sphenol A (Sum epoxy ESB-400
-havi ng an epoxy equival ent of 403 g/eq manufactured by Sum tono Chemi cal

19.5 g) and tetrabronobi_sgkenol A (279.0 g) were charged in a

necked round fl ask eqU|ppe with a thernoneter, a stirrer
be and nolten by heating at 110[err] C. Thereafter, a

and a

sol ution preaam@ﬁda/cus§olai§golvéﬂhemﬂrﬂmﬁxﬁyme éﬁﬁﬁlngke&nnéo Uperr]

resin one was

ggsp 52’3 1?0 'Ef5 % sol%a&%f%gl??‘)the %d ?’on rea I on
bet ween t he épmyxagzleourpéndlt h@nphehbicb hyd@sox yob g ingd Aflﬁerlgcorﬁ(h%t ion
l-.—eeuﬂt%gr e@&{-ﬁpéhsxatt@f@ V‘@émEOQJa?ertzo 89 Qnanﬂx%ih&‘l et hyl

wt % based on
m Xt ure was

of the react
ketone (73.5
resin solid

dropwi se to obtain a resin solution (349.2
Tkt oo

emoaer'saewsbf thepdapinake, JVere G SOhIeREY

??ndqe3|n

adduct was 3%Be0 gamg. dxmigt € ak Tha epragplesil. obtThaedreésuRrepam i on
| %andlan&% anq 2-ethyl -4-met hyl i mi dazole were m xed at the

Exanpl e 3, di
rati o as sho
of nethyl et
honbgeneous
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and the m xture was dissolved in a m xed sol vent

hyl ketone and ethyl ene glycol nononethyl ether to prepare a

Eﬁ%h%l%@ﬁniSh- A glass cloth

The epoxy resin obtained in Preparation Example
4, diglycidyl ether of tetrabromobisphenol A (Sumiepoxy
ESB-400 manufactured by Sumitomo Chemical Co., Ltd.;
epoxy equivalent: 403 g/eq), a dicyclopentadiene-
phenol resin (DPP-600M manufactured by Nippon O0il
Chemical Co., Ltd.; OH equivalent: 168 g/eq, softening
point: 96 ° C) and 2-ethyl-4-methylimidazole were
mixed at theratio as shown in Table 1 and the mixture
was dissolved in methyl ethyl ketone to prepare a
homogeneous resin wvarnish. A copper-clad laminate of
1 mm thick was obtained using the resulting varnish
in the same manner as in Example 1. The properties of
the laminate were also measured inthe same manner as
in Example 1. The results areshown in Table 1.

Comparative Example 1

Brominated epoxy resin (Sumiepoxy ESB-500
manufactured by Sumitomo Chemical Co., Ltd.; epoxy
equivalent: 472 g/eq) and a cresol novolak type epoxy
resin (Sumiepoxy ESCN-220 manufactured by Sumitomo
Chemical Co., Ltd.; epoxy equivalent: 215 g/eq) as the
epoxy resins, dicyandiamide and 2-ethyl-4-methyl-
imidazole were mixed at the ratio as shown in Table 1
and the mixture was dissolved in a mixed solvent of
methyl ethyl ketone and ethylene glycol monomethyl
ether to prepare a hdmogeneous resin varnish. A glass
cloth (KS-1600S962LP manufactured by Kanebo Ltd.) was



(KS-1600S962LP manuf actured by Kanebo Ltd.) was inpregnated with the
‘varnish and treated at 150 [err] C for 5-10 minutes by a hot-air dryer to
obtain a prepreg. Five prepregs and a copper foil (subjected to TSTO
treatnent; 35 [err] thick, manufactured by Furukawa Circuit Foil Co.) were
stacked and hot press nol ded under 4 hes conditions of 170 C x 50 kg/[err]
- 14 - 120 mnutes to obtain a copper-clad lamnate of 1 mmthick.

Peeling strength of the copper foil of the |lam nate and solder

resi stance Vi@RFegRaked oith the crthith angjtrrated e by C d ass
transition t g@ger e (Winutés o) aidechdoa ¢ haaiydt ext®n gwEainofaan
expansi on curve using a,ihernal qggarat s. DT- 30 I u{ﬁcgqud by‘fh%nadzu
Sei sakusho LEEFEPTeY el ect¥F PTG Iht2 Ay FRRT pa ?oh FERUETT S T9om

t enper at ur e RSTO nocatmehiusi I 416K tnandFagiuered hCHF wsilaawa

manuf act ur ed diy pkogaye 4 of lydRekabi Al dde yalae mhglel ectric
constant was cal cul ate fromelectric capacity. he results are shown in
Tabl e 1. Exa®fideD the epddtions pHke nef ix A PG/HA%on xatPl e 4, a
phenol novol ad Mfss) {d BBEwin @ &oppud-astad erhbindtalerear @aen cal Co.,
Ltd.) and 2-qzthr£yclk-4-rret hyl - i m dazole were m xed at the ratio as shown in
Table 1 :

The properties of the laminate were measured in
‘the same manner as in Example 1 and the results are
shown in Table 1.



and the m xture was dissolved in nethyl

et hyl

ketone to prepare a

"honogeneous resin varnish. A copper-clad |lam nate of 1 nmthick was
obt ai ned using the resulting varnish in the same manner as in Exanple 1.
.The properties of the am nate were al so neasured in the same nanner as in

Exanple 1. The results are shown in Tahle :
obt ai ned in Preparation Exanple 4, diglycidyl

1. Exanple 3 The epoxy resin
et her of tetrabronnbisphenol

19°2 1%

A (Sum epoxy ESB-400 nmanufactured by Sum tono Chemi cal Co., Ltd.; epoxy
equi val ent : 403 gleq), a  pheflembdified polybutadlenere3|n
(PP‘ 700' 300 manuf act ur ed hV Ni nnnn | (he_m_c_ar r‘f\ - | td : | nqlll \ Ql ent—
317 g/ eq, sdftening point: 149 [err] C)_ and %f I-L- t hyl 1 m dazolle were
m xed atthe [ratio as shown in Table [ BREPY e%xaﬁyelgggmﬁ¥§t saafzr'
di ssolved i nethyl ethyl ketone to prepare | a QonDQenqpus regin ‘Eih&ﬁg'
A copper-cldd | am nate of 1 mmthick)was obtjai ned ugi ng thel resul tifng; ~
varni sh i nt je—sare—rerrer—as—hr—Exarpte—t—Tfhepropgrties of the—tgmnate
were al so ne En JPRphef as in Exanplg 1. The regults ar
shown in Tat%%&ig fﬂico EnEPOXY @i n jobtained in Preparation Exanpl
Epoxy resin of Preparation
Example 4 (solid content) 78.6 32.3 84.7
Sumiepoxy ESB~400 22.7 5.1
Sumiepoxy ESB-500 90
Sumiepoxy ESCN-220 10
Dicyandiamide 2.63 2.49
Tamanol 758 21.4
PP-700-300 45.0
DPP-600M 30.2
2-Ethyl-4-methylimidazole 0.2 0.2 0.2 0.2 0.1
Copper foil
peeling kg/cm 2.0 1.8 1.7 1.8 2.0
strength
Solder No No' No No No_
resistance blister|blister |blister | blisteriblister
(260°C x 3 min.)
Glass
transition °C 159 150 178 157 135
temperature
Dielectric _
constant 4.23 4.29 4.05 4.12 4.91
(1MHz)
Dissipation
factor 0.01 0.01 0.01 0.0l 0.02
(1MHZz)




4, diglycidyl ether of tetrabronobi sphenol A (Sum epoxy ESB-400

manuf actured by Sumitono Chemical Co., Ltd.; epoxy equivalent: 403 g/eq), a
di cycl opent adi ene- phenol resin (DPP-600M nanufactured by N ppon QI
Chem cal Co., Ltd.; OH equivalent: 168 g/eq, softening point: 96 © and
2-ethyl -4-methylim dazole were m xedl&t-theratio as shown in Table 1 and
the mxture was di ssolved in nmethyl ethyl ketone to prepare a honbgeneous
resin varnish. A copper-clad lamnate of 1 mmthick was obtained using
the resulting varniEhe| Funed sEedifntfer ths $PEXRNTEE IR FRBPEFLPLPR| es of
the lam nate derﬁxétlﬁﬁemeum@hmmdne maeﬂaémﬁénasmnhaarrpl e 1. The
resul ts areshown. |@ Tabl & % low rzlir |ve ﬁg nd t romonat edcfg‘gxy resin

( Sunmi epoxy ESE- 500" Hanuf Aet url Thiehi cal - oo PPEEd poxy

equi val ent : Jidnigiatg ciptkined e!sxolmmhh}llgklt yvpe spbkayblesfor( Sum epoxy
ESCN-220 manuf,aof ir gel, &y &m&m%me%&as éé@' hiGROX s quival ent: 215

g/ eq) as the epoxy resins, dicyandi am de and 2-ethyl - 4- et i m dazol e
were mxed atoReKALINAL RrAIRIFLNG, begayse %d“ﬂ?r%e rﬁ’k?‘éﬂ‘%ev\bs di ssol ved
in a mxed sgnspdrieset hyl ethyl ketone and et hyl ene gl ycol nononet hyl
ether to prepare a honobgeneous resin varnish. A glass cloth (KS-1600S962LP
manuf act ured by Kanebo Ltd.) was - 16 -



| npregnated with the varnish and treated at 150 " C for 5-10 m nutes by a
hot-air dryer to obtain a prepreg. Five prepregs and a copper foi
(subjected to TSTO treatnment; 35[err] thick, manufactured by Furukawa
Circuit Foil Co.) were stacked and hot press nol ded under the conditions of
160 [err] C x 50 kg/cnferr] x 90 n1nutes to obtain a copper-clad [am nate
of 1 mmthick. The properties of thelPaminate were neasured in the sane

manner as in Exanple 1 and the results are shown in Table 1. .
L Exanpl e Exanple Eﬁq | e Exanple Conpar- at ive 1 2

4 Exanmple 1 é%oxy résin of Preparation Exanple 3 (solid content)

100 Epoxy resin of Preparation Exanple 4 (solid content)

78.6 32.3 1. Sﬂn7e§$ﬂ%ePQ§YnE§5mﬂ991txon which comprises:
22. 7 51 Sun1e

(0)74
90 Suni epoxy Escht 8 meound obtainable by previously reacting

Di cyandi anjAlp an epoxy resin obt#ihable by glycidyl etherifying a

Tamanol 758 1o thy1-6-(C. -Ca )alkylphenol no¢didk with (B) a
halogen-containing bisphenol compound represented by
the following formula (1):

HO Ot (1)

W3

L oxn

(X)3 j

wherein R, represents a hydrogen atom or a methyl

group and the two R, may be identical or different,

17 - Table
3

10
2.49

X

and X' represent halogen atom and may be identical or

different, and i and j independently of one another are

integers of 1 to 4 and
(2) an epoxy hardener.

2. An epoxy resin composition which comprises:

(1) a compound obtainable by previously reacting

(A) the epoxy resin defined in claim 1, (B)

the

halogen-containing bisphenol compound defined in claim

1 and (C) a glycidyl etherification product of a
halogen-containing bisphenol compound which is
represented by the following formula (2):

R,
l
CH ,CHCH 0~ -/ }—-c-q<;:> ocH, cucn 0 c-4<;:>
I
R, R,
(Y) (Yy' ,l (Y)k (Y')l/n

0
'\
OCH,,CHCH,

(2)



PP-700- 300 45. 0 DPP-600M

30t 2.2-Ethyl -4-nmethyli m dazol e 0.2 0.2 0.2 0.2
0.1 Copper foil peeling kg/ cm 2.0 1.8 1.7
1.8 2.0 strength Sol der No No No
No No resistance ' blister blister blister
blister blister (260[err]C x 3 mn.) d 4% "transition [err]

159 150 178 157 135 tenperature Dielectric constant

4.23 4.29 4.05 4 4 L.SSPpat | ctor
ONO R 0.01 wneref)’.qoﬁ' repreﬁ%ﬁ'is a 88&-8%@&“ B-r %B&IIQQ!I'l e cured resin
of the epoxy gvewn esdpddia i bwooR:t mayprbeeddenticdli oir vas£EgERPkentY i n

heat resistanggaand |Qupidsdtie! REL6GEnANLIMCak@P AR WendidentDahe @ ai ned
by nolding it _is_suitable for nulti-Iaye rinted circuyit boards for

’
hi gh- speed op@i&EPBRBE- PR oEEREFAGNbSCAfs BVEX 2BR SECRELE TP YNy oper ti es.
number and is 0 to 10 and k and 1 independently of one

another are integers of 1 to 4 and
(2) an epoxy hardener.

3. An epoxy resin'composition according to claim
1 or 2, wherein the epoxy hardener is a polybutadiene
compound modified with a phenolic compound.

4. An epoxy resin composition accbrding to claim
1 or 2, wherein the epoxy hardener is a dicyclopenta-
diene-phenol compound represented by the following
formula (3):

(3)

wherein m represents an average recurring unit number
and is a numeral in the range of 0 to 10 and A
represents a hydrogen atom or an alkyl group of 1 to

8 carbon atoms.

.5. An ’epoxy resin copper-clad laminate obtained
by heat molding a copper foil and a prepreg obtained
by impregnating a substrate with a solution prepared
by dissolving the epoxy resin composition of claim 1,
2, 3 or 4 in an organie solwvent.

L



- 19 - CLAIMS: 1. An epoxy resin conposition which conprises: (1) a
conpound obt ai nabl e by previously reacting (A an epoxy resin obtainable by
glycidyl etherifying a 3-nethyl-6-[err]al kyl phenol novolak with (B) a
hal ogen- cont ai ni ng bi sphenol conpound represented by the follow ng fornul a
(1): [err] wherein R represents a hydrogen atomor a nethyl group and the
two REzmay be identical or different, X'and X represent hal ogen atom and
may be identical or different, and i énb'] i ndependent|y of one another are
integers of 1 to 4 and (2) an epoxyABSTHAQ®r. 2. An epoxy resin conposition
whi ch conprises: (1) a conpound obtai nable by previously reacting (A) the
epoxy resin defined in claim1l, (B) the hal ogen-containing bisphenol
conpound defi nedEPOXE| BESIN GOMPQSITEON| ANDJIEPPEEReCLADC AAMENATEOdUCt of a
hal ogen- cont ai ni ng bi sphenol conpound which is represented by the foll ow ng
formula (2): [err]
An epoxy resin composition excellent in heat
resistance and low in dielectric and a copper-clad

laminate obtained by molding it are disclosed.

The epoxy resin composition of the invention
comprises:

(1) a compound obtainable by previously reacting
(A) an epoxy resin obtainable by glycidyl etherifying a
3-methyl-6-(C,-C, )alkylphenol novolak with (B) a
halogen-containing bisphenol compound represented by
‘the following formula (1):

~9

HO . OH (1)

Loxn).

(X)y j

g

wherein“R. represents a hydrogen atom or a methyl

group and the two R, may be identical or different, X
and X' represent halogen atom and may be identical or
different, and i and j independentlyof one another are
integers of 1 to 4, or a compound obtainable Lty
previously reacting (A) the above epoxy resin, (B) the
above halogen-containing bisphencl compound and (C) a
glycidyl etherification product of a halogen-containing
bisphenol compound which is represented by the

following formula (2):

et

» - E.,? 3

S el

-
&
ity

o

awh



- 20 - wherein [err] represents a hydrogen atomor a nethyl group and the
two [err] may be identical or different, Y and Y' represent hal ogen atom
and may be identical or different, n represents an average recurring unit
nunber and is 0 to 10 and k and 1 independently of one another are integers
of 1 to 4 and (2) an epoxy hardener. 3. An epoxy resin conposition
according to claim1l or 2, wherein the epoxy hardener is a pol ybutadi ene
conmpound nodi fied with a phenolic conpound. 4. An epoxy resin conposition
according to claim1l or 2, wherein the épbxy har dener is a dicycl opent a-

di ene- phenol conpound represented by t following formula (3): [err]

wherein mrepr8sents an averagg recurring urgi number andRjs a nuneral i@
t he range of d o 10 andzR\r epr e hydrlogen at or bn gtkyl grouphﬁ
r1Ted beHCH

1 to 8 car bonCHp6HEH ,8-UAnYep ' HGH e
heat nol ding a copper fo and a prepreg obtained b mprlegn$
substrate with a soluti?%)preﬁarzd Ry §i ssolving the epox@zrﬁ?jn

conposition of claim1, k3 or A%'d1an organi ¢ sol ) )1

(2)
wherein R, represents a hydrogen atom or a methyi
group and the two R; may be identical or different, Y
and Y' represent halogen atom and may be identical or
different, n represents an average recurring unit
number and is 0 to 10 and k and 1 independently of one
another are integers of 1 to 4, and

(2) an epoxy hardener.
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