- 1 -- Description Title of Invention: RESIN COVWOSI TI ON, PREPREG AND
METAL FO L- CLAD LAM NATE Techni cal Field [0001] The present invention
relates to a resin conposition, a prepreg, and a lamnate. In particular,
the present invention relates to a resiln-conposition, a prepreg, and a
metal foil-clad | am nate which can be suitably used in a light emtting

di ode (LED)-nounting printed wiring board. Background Art [0002]
Conventional ly, a lam nate or the |jke . ﬁ htgi ned by inpregnating a glass
woven fabric with an epoxy resin contal Ing titaniumdioxide and thereafter
curing the inpregnated glass woven fabric by heating (for exanple, see
Patent Literature 1) has been known as an LED-nounting printed wiring
board. Howgwes of InE&AISS ER ERIN COMIROSTTIDAPREPR RIS i ANDAIBXKLITESIL A usual |y has
| ow heat resistance, a substrate surface is discolored by a heat treatnent
in a produdiad ppodesTnd LED- nounting process of a printed wiring board,
or by heating or light irradiation when used after LED nmounting, which may
cause a problemthat reflectance is renmarkably decreased. [0003]

Because an LED em tting short-wavel ength |ight such as blue |ight and white
light is edpduiiedl Fielgeneralized in recent years, a |amnate having
partlcularb¥ excel l ent heat resistance and light resistance has been
demanded f §%%he | ani nate used in the LED-nounting printed wiring board.
Therefore, a p\r;@]I g whi ch | made of a resin. conposition containing a

bi sphenol A novidide SS&E@W’E‘BB@”‘%%‘? ﬁre(sidi)c‘m%ﬁ?s&loi“ B’f‘ﬁpﬁege%ﬁ%/ JEBHE (B),

and titani e is %{oposed as a

copper - o1 all Paififae Semmbsent e TioddeRiam Thidt codnbitfnt b PisenrBl 5 Rt gn
ot cal 1 of| GALANES AU HEPUOLEL LGNl 50 00 RSB McBLPY o) ONt

regi on, undergoes | ess eterlora ubj ect ed

to a heat hﬁﬁgﬁﬁ;ﬂﬁmgyw%dggggdlrradlatlon treatnent (for exanple, see
Patent Literature ) fl"uor enecont ai ni ng epoxy resin has been known as an

epoxy resin prOV|d|ng a cured product having a high glass transition point
and | ow water absorption (see Patent Literature
Background Art

[0002]

Conventionally, a laminate or the like obtained by impregnating a glass
woven fabric with an epoxy resin containing titanium dioxide and thereafter curing
the impregnated glass woven fabric by heating (for example, see Patent Literature 1)
has been known as an LED-mounting printed wiring board. However, because this
type of laminate using epoxy resin usually has low heat resistance, a substrate
surface is discolored by a heat treatment in a producing process and LED-mounting
process of a printed wiring board, or by heating or light irradiation when used after
LED-mounting, which may cause a problem that reflectance is remarkably decreased.
[0003]

Because an LED emitting short-wavelength light such as blue light and white
light is especially generalized in recent years, a laminate having particularly
excellent heat resistance and light resistance has been demanded for the laminate

used in the LED-mounting printed wiring board. Therefore, a prepreg which is



3). Ctation List Patent Literature [0004] Patent Literature 1. Japanese
Pat ent Lai d- Qpen No. 10-202789 Patent Literature 2: Japanese Patent
Lai d- Open No. 2008-1880 Patent Literature 3: Japanese Patent No. 3659533
Summary of Invention Techni cal Probl emz[ 6005] However, hi gher
bri ght ness and hi gher output of the LED progress, and the field of
application of the LED further extends to |arge display applications such

as tel evisiphe o@Qges{rf"&jn?ﬁﬂf’tfoﬂlcouaidi’ﬁg Q@Eh@ﬁoﬁ‘ﬁ%dvﬁ%ﬁjb‘a&ﬁ Jgg?mé&rp{/@)t urized

di splay applications su as a previous e phone and navi gat i on.

Ther ef or e, aRali@¥iBap&yNa¥%h1B), And UidnIBR dioRIQUS hnRQrHa0¢ maRreial, bPthe like
di scoloration and deterioration caused by heat or |ight as conpared with

t hat of thg mopwedhs 8oadpet-adnahmateashibieRis ckesiund@eht rediPR6] exhibits 1 n the
techni que of Patent Literature 2, the bisphenol A novol ac-based epoxy resin

i s used i nhzhropliatlire@dcyanceaimga almavioiet liglmwegion andeosildeligly regnds t o be
| oner ed when the bisphenol A novol ac-based epoxy resin is used in a |large
amount , a pedhugedsdess datetinmtiamueptice reflaetandiesplisrrobjeated v o heas ttsageant epoxy
resin to be used is demanded fromthe viewpoint of heat resistance. [0007]
or a light irradiation treatment (for example, see Patent Literature 2). A fluorene-
containing epoxy resin has been known as an epoxy resin providing a cured product
having a high glass transition point and low water absorption (see Patent Literature

3).

Citation List

Patent Literature

[0004]

Patent Literature 1: Japanese Patent Laid-Open No. 10-202789
Patent Literature 2: Japanese Patent Laid-Open No. 2008-1880

Patent Literature 3: Japanese Patent No. 3659533

Summary of Invention
Technical Problem
[0005]

However, higher brightness and higher output of the LED progress, and the
field of application of the LED further extends to large display applications such as
television, and residential illumination applications from miniaturized display
applications such as a previous mobile phone and car navigation. Therefore, a
laminate having a further improved performance to discoloration and deterioration
caused by heat or light as compared with that of the conventional laminate has been

demanded.



On the other hand, Patent Literature 3 only discloses that the

fl uorenecont ai ni ng epoxy resin can provide the epoxy cured product having a
hi gh glass transition point and | ow water absorption. Patent Literature 3
does not discuss any prepreg and | anindte specifically. That is, Patent
Literature 3 reveal s no heat resistance and |ight resistance demanded as
the resin conposition for the prepreg and the lamnate, deterioration in
reflectanchg%]an LED chip in a heat-generating environnent when used for
LED application having high brightness and hi gh output, and adhesi veness
with a metal fojythe [LRBRGle of Patent THRrdAIR 2 He Yidphendli Phoids-bReMepmEe i n Vi ew
of the above problens. It is an object of the present invention to provide
a resin compasistus@ninshieiiviigsargx a@blgtnt Hoealer, Bsiastalg endewhbdlotverddi gh
optical reflectance in an ultraviolet light region and a visible Iight

regi on, unecérgdesitphssoldenevailar-bdsedapoxy rephiicedednef lazge anoentywhen subj ect ed
to a heat treatnment, and can be used suitably for an LED-nounting printed
wi ri ng boaradluctominghe agowsmf diertismhendled nevelac-banep 689ty 168N tahe usednet al
foil-clad | am nate containing the resin conposition. Solution to Problem -
4 - Teraasied fem therwiesmantofhgstacdstient |y studied in order to sol ve

t he probleﬂﬁxﬂis a result, the inventors found that an LED nounting printed
W ring boa i ch has excellent heat resistance, exhibits high optical

refl ectance in an ultyaviol | i ght regi,on,and .a visihle,light region,

under goes | ess Btﬂéer‘?té?rahaingﬁ%t??t g‘btf”iaé‘ﬁ?%roél}}f dsglases dhahifis W Hi%ct ed to a
heat treat - .hed | J 1L i.ning a
specific kgﬁg&gkiﬁ%§%§%%gﬁ%ﬁén$§g?ﬁ$%Bégfggg ?gﬁﬁﬁﬁ&kﬁﬁéﬁggﬁgég%xy resins,

an acid ant}g&qﬁ&lﬁ)&ﬁﬁ ealdqewda%r%xmﬁﬁmpar_Ataitlmem(%@%e@a&%&hwﬁl of an

aromati c pol ycarboxylic aci titani um di oxi de, and a wet dispersi'ng agent.

The presenpredppiseitiilfRinigsSspbaapalt t aihaed; PAtOR ¥ lerathiats edeald Mehdpt €SENt
i nvention provides the foFIomnng itenms <1> to <17>. [1] A resin conposition

conpri si ngiesistance aid fight@ELNrce Aoinahdddng tBPRXHN dodFloBitioAYorrtRp pepasptad by
general formula (1): [Formula 1]
the laminate, deterioration in reflectance of an LED chip in a heat-generating
environment when used for LED application having high brightness and high output,
and adhesiveness with a metal foil.
[0008]
The present invention has been made in view of the above problems. Itisan
object of the present invention to provide a resin composition which has excellent
heat resistance, exhibits high optical reflectance in an ultraviolet light region and a
visible light region, undergoes less deterioration in optical reflectance when
subjected to a heat treatment, and can be used suitably for an LED-mounting printed

wiring board, a prepreg containing the resin composition, and a metal foil-clad

laminate containing the resin composition.

Solution to Problem

[0009]



OH, (1) wherein mrepresents an integer of 0 to 20, and X each
I ndependently represents a unit represented by the followng formula (2):
[ Formula 2] hydrogen atomor a nmethyl group; and n each independently
represents an integer of 0 to 10; - 4anm acid anhydride (B) of a
conpletely or partially hydrogenated product of an aromatic pol ycarboxylic
acid; titaniumdioxide (C); and a wet dispersing agent (D). [0011] [ 2]

The present inventors have diligently studied in order to solve the problems.

As a result, the inventors found that an LED-mounting printed wiring board which
has excellent heat resistance, exhibits high optical reflectance in an ultraviolet light
region and a visible light region, undergoes less deterioration in optical reflectance
when subjected to a heat treatment is obtained by using a resin composition
containing a specific kind of heat-curable resin, preferably two kinds of epoxy resins,
an acid anhydride of a completely or partially hydrogenated product of an aromatic
polycarboxylic acid, titanium dioxide, and a wet dispersing agent. The present
invention has been attained.
[0010]

That is, the present invention provides the following items <1> to <17>.
[1]

A resin composition comprising:

a fluorene-containing epoxy resin (A) represented by general formula (1):

X X
OH /m

wherein m represents an integer of 0 to 20, and X each independently represents a

[Formula 1]

unit represented by the following formula (2):

[Formula 2]

wherein R1 and R2 each independently represent a hydrogen atom, a C1-C5 straight-

chain alkyl group or branched alkyl group; R3 each independently represents a



The resin conposition according to [1], further conprising an alicyclic
epoxy resin (E). [0012] [3] The resin conposition according to [1] or
[2], further conprising an alicyclic epoxy resin (E), wherein a content of
the fl uorene-containing epoxy resin (AP i-s 3 to 95 parts by mass based on
100 parts by nmass in total of the fluorene-containing epoxy resin (A), the
acid anhydride (B) of the conpletely or partially hydrogenated product of

the aromat %Jﬁdﬂ%géﬁ’%ﬁqb&%%&ﬁ%/la%bgpd aﬁ&‘fl ik GMENd reS%?é‘fo x‘?ﬁhé}g[ %F} f[0013]

[ 4] esi n conposi ccor |ng to any urt her
conprisingogp @l icyclic epoxy resin (E), wherein a content of the titanium
dioxide (C) is 10 to 500 parts by nass based on 100 parts by mass in total

of the fl uoreneacqnd antliddde ERPHNa ¢ lael(yA)r,pahmﬁymﬁu@gammmd@ct(&hnof t he
conpletely or partially hydrogenated product of e aromatic polycarboxylic

aci d, and tulenaicipolychiboxelpoxyd;r esin (E). [0014] [5] The resin
conposition according to any one of [1] to [4], wherein a nean particle
di anet er of t hetitantuandiomddi(Oxiadé (C) is 5 1. 1M or | ess.
a wet dispersing agent (D).
[0011]
(2]
The resin composition according to [1], further comprising an alicyclic epoxy
resin (E).
[0012]
[3]
The resin composition according to [1] or [2], further comprising an alicyclic
epoxy resin (E),
wherein a content of the fluorene-containing epoxy resin (A) is 3 to 95 parts by mass
based on 100 parts by mass in total of the fluorene-containing epoxy resin (A), the
acid anhydride (B) of the completely or partially hydrogenated product of the
aromatic polycarboxylic acid, and the alicyclic epoxy resin (E).
[0013]
[4]
The resin composition according to any one of [1] to [3], further comprising
an alicyclic epoxy resin (E),
wherein a content of the titanium dioxide (C) is 10 to 500 parts by mass based on 100
parts by mass in total of the fluorene-containing epoxy resin (A), the acid anhydride
(B) of the completely or partially hydrogenated product of the aromatic
polycarboxylic acid, and the alicyclic epoxy resin (E).

[0014]



[ 0015] [ 6] The resin conposition according to any one of [1] to [5],
further conprising an alicyclic epoxy resin (E), wherein a content of the
titaniumdioxide (C) is 10 to 300 parts by nass based on 100 parts by nass
in total of the fluorene-containing epédxy resin (A), the acid anhydride (B)
of the conpletely or partially hydrogenated product of the aromatic

pol ycarboxylic acid, and the alicyclic epoxy resin (E). [0016] [7]

The resin ¢ nposition according to any one of [I] to [6], wherein the
titaniumdioxide (C) is surface-treated by Si 02, Al 203, Zr02, and/or Zn0O;

and conprises O7TRe fQinloniRk#kidn AYcoI®RE tPAnybridof [P} o [UP wherdd@h hieaRy mass of
Al 203, 0.5 to 15 parts by nmass of Zr02, and/or 0.5 to 15 parts by mass of

Zn0, based pafticldaherenbs etitMiung ok (034 Sphyormass of the titani um di oxide
(0. [ 0017]p [ 8] The resin conposition according to any one of [I] to
[ 7], wherei[@0ltShe titaniumdioxide (C) is surface-treated by Si 02 and Al 203;
and conprises 1 to Il parts by nmass of Si02 and 1 to 11 parts by mass of
Al 203, basé@ on the total anmount of 100 parts by nmass of the titanium
dioxide (. [0018] - 7 - _ o
The resin composition according to any one of [1] to [5], further comprising
an alicyclic epoxy resin (E),
wherein a content of the titanium dioxide (C) is 10 to 300 parts by mass based on 100
parts by mass in total of the fluorene-containing epoxy resin (A), the acid anhydride
(B) of the completely or partially hydrogenated product of the aromatic
polycarboxylic acid, and the alicyclic epoxy resin (E).
[0016]
[7]
The resin composition according to any one of [1] to [6], wherein the titanium
dioxide (C) is surface-treated by SiO,, Al,Os, ZrO,, and/or ZnO; and comprises 0.5
to 15 parts by mass of SiO,, 0.5 to 15 parts by mass of Al,Os, 0.5 to 15 parts by mass
of ZrO,, and/or 0.5 to 15 parts by mass of ZnO, based on the total amount of 100
parts by mass of the titanium dioxide (C).
[0017]
[8]
The resin composition according to any one of [1] to [7], wherein the titanium
dioxide (C) is surface-treated by SiO; and Al,O3; and comprises 1 to 11 parts by
mass of Si0O; and 1 to 11 parts by mass of Al,O3, based on the total amount of 100

parts by mass of the titanium dioxide (C).

[0018]
[9]



The resin conposition according to any one of [1] to [8], wherein the wet

di spersing agent (D) is a polymer wet dispersing agent haV|ng an acid val ue
of 20 to 200 ngKOH g. [0019] [10] The resin conposition according to any
one of [1] to [9], further conprising dn-alicyclic epoxy resin (E), wherein
a content of the wet dispersing agent (D) is 0.05 to 5 parts by nmass based
on 100 parts by mass in total of the fluorene-containing epoxy resin (A,

the acid anhydrm@re@ﬁ)coa{pogllfﬁ%n%w&ﬁg% Xn}péneﬂﬁ"r”tél BY whédsPaRRAked product
of the aromatic polycarboxylic acid, d 't he al |cycI|c epoxy resin (E).

[0020] [ 11hlsﬁersmg agdg D)) @54 PolGAEPREL dlspwsxﬁg:ggerndhmng M 4cld valuber 20 i a
content of the fluorenecontaining epoxy resin (A) is 3 to 95 parts by mass

based on 1Q00 paKiGHAy nmass in total of the fluorene-containing epoxy resin
(A) and the acid anhydride (B) of the conpletely or partially hydrogenated
product of [@H&]aromatic pol ycarboxylic acid. [0021] [12] The resin
conposition accordlng to [1] or [11], wherein a content of the titanium

di oxi de (CJlQ]ls 10 to 500 parts by mass based on 100 parts by nmass in tota
of the fluorene-containing epoxy resin (A and the aC|d anhydride (B) of
the conpletely ke f?amtqoamoyltlﬁya?%@ﬁatt%wmr@cﬂf&i Ot ferther 6%?51%%

pol ycarboxyl i ¢ cycﬁc epo)[yor%%%]@{ ]

wherein a content of the wet dispersing agent (D) is 0.05 to 5 parts by mass based on
100 parts by mass in total of the fluorene-containing epoxy resin (A), the acid
anhydride (B) of the completely or partially hydrogenated product of the aromatic
polycarboxylic acid, and the alicyclic epoxy resin (E).

[0020]

[11]

The resin composition according to [1], wherein a content of the fluorene-
containing epoxy resin (A) is 3 to 95 parts by mass based on 100 parts by mass in
total of the fluorene-containing epoxy resin (A) and the acid anhydride (B) of the
completely or partially hydrogenated product of the aromatic polycarboxylic acid.
[0021]

[12]

The resin composition according to [1] or [11], wherein a content of the
titanium dioxide (C) is 10 to 500 parts by mass based on 100 parts by mass in total of
the fluorene-containing epoxy resin (A) and the acid anhydride (B) of the completely
or partially hydrogenated product of the aromatic polycarboxylic acid.

[0022]
[13]
The resin composition according to any one of [1], [11], and [12], wherein a

content of the titanium dioxide (C) is 10 to 300 parts by mass based on 100 parts by



mass in total of the fluorene-containing epoxy resin (A and the acid
anhydride (B) of the conpletely or partially hydrogenated product of the
aromati c pol ycarboxylic acid. [0023] [ 14] The resin conposition
according to any one of [1], and [11] Bo13], wherein a content of the wet
di spersing agent (D) is 0.05 to 5 parts by mass based on 100 parts by nass
in total of the fluorene-containing epoxy resin (A) and the acid anhydride

(B) of thencRom t%£a¢byt[h@ rﬂu@fén%ﬂc@hﬂaifm@’@ﬁo&%@&% ed) H1asdisdid ehihyldide aBpPNMALI C

pol ycar boxylic acid he resin conposition according to
any one of of e dompletd) of partialy hizldogenardd praduet bhithe drokhdticiglyeaedostylif 0025]

[ 16] A prepreg prepared by Inpregnating or coating a base nateri al
with the rasidn conposition according to any one of [1] to [15]. [0026]
[0023]
[14]

The resin composition according to any one of [1], and [11] to [13], wherein a
content of the wet dispersing agent (D) is 0.05 to 5 parts by mass based on 100 parts
by mass in total of the fluorene-containing epoxy resin (A) and the acid anhydride
(B) of the completely or partially hydrogenated product of the aromatic
polycarboxylic acid.

[0024]
[15]

The resin composition according to any one of [1] to [14] for an LED-
mounting printed wiring board.
[0025]

[16]

A prepreg prepared by impregnating or coating a base material with the resin
composition according to any one of [1] to [15].

[0026]
[17]

A metal foil-clad laminate obtained by placing one prepreg according to [16]

or stacking at least two prepregs according to [16], disposing a metal foil on one side

or both sides of the prepreg or the stacked prepregs, and laminate-molding the metal

foil and the prepreg or the stacked prepregs.

Advantageous Effects of Invention

[0027]



[17] A netal foil-clad | am nate obtai ned by placi ng one prepreg
according to [16] or stacking at |east two prepregs according to [16],

di sposing a netal foil on one side or both sides of the prepreg or the
stacked prepregs, and lam nate-nolding%he netal foil and the prepreg or

t he stacked prepregs. Advantageous Effects of Invention The resin
conposition of the present invention has inproved heat resistance, exhibits

| mor oved opt i caipy gkl SGhaRGRioh B Ak dbdhAHLalEh Hal dhbrol SRR Vi ST bl e

i ght region, and suppre erioration in optical reflectance when

subj ect ed tghiBithBAdroldEIBIN lectRESh B Bltrab Bt MpAPc8BnaNE atvigbleBiot
foil-clad | am nate which have excell ent heat resistance and optical

ref | ect ancecgio] agdipispessed the deletiemtion &t dital eilephnceathenghbjecteance when

subj ected to heat and |ight can be easily achieved with good

r epr oduci bihkattiseatnTdner etlareford, e pregeg andtheosétsli foil;cladHempragpweigh havd t he
metal foil-clad |am nate according to the present invention can be used
sui tabl y f excellant HegDresisiancd ang quticaltredeatnci pgd berpress dire ddridritkan inand have
extrenely high industrial practicality. Description of Enbodi mnents [0028]
Her ei naf t ePpticah reflestsassihen sfbiackrd tpheaiawnd lighteantiepasily adhigyed sadgooded. The

fol |l ow ng enbodi it is illustrative in order to descri t he present

i nvention. reﬂ%@%i@@f@m Thprs it B 558 SUAPORTLiRht b8 PEHISE: %cP Peensmlstt ment

[ 0029] A resjin conposition of the present enpodi IS o-call ed
heat - cur anfd b fRleCsRRIbRTD Ui e ah g RatEn Druect SRS darbe T on

conpri ses . J e- Al n I ): cesent ed by
gener al fo?%ﬁkgggé?aféhMgéfgx%%ﬁg%%ﬂl8’%ﬁ?ﬁgégga%%%gPgﬁgpéﬁﬁiﬁpartiaIIy
hydrogenatﬁgmggﬁgyct of an aromatic pol ycarboxylic acid, titanium di oxide
(O, and a wet dispersing agent (D) as indispensable ingredients. [0030]
The fl uorene-containing epoxy resin (A) used in the present enbodinent is a

conmpound having a structure represented by the follow ng general formula
(1) . [0031pescription of Embodiments

[0028]

Hereinafter, an embodiment of the present invention will be described. The
following embodiment is illustrative in order to describe the present invention. The
present invention is not limited only to the embodiment.

[0029]

A resin composition of the present embodiment is a so-called heat-curable
resin composition cured by heat. The resin composition comprises at least a
fluorene-containing epoxy resin (A) represented by general formula (1), an acid
anhydride (B) of a completely or partially hydrogenated product of an aromatic
polycarboxylic acid, titanium dioxide (C), and a wet dispersing agent (D) as
indispensable ingredients.

[0030]

The fluorene-containing epoxy resin (A) used in the present embodiment is a

compound having a structure represented by the following general formula (1).

[0031]



- 10 - [Fornmula 3] OH mwherein mrepresents an integer of 0 to 20, and X
each independently represents a unit represented by the foll ow ng general
formula (2). [0032] [Fornmula 4] wherein RL and R2 each i ndependently
represent a hydrogen atom a C-05 str&®ght-chain alkyl group or branched
al kyl group; R3 each independently represents a hydrogen atom or a nethyl
group; and n each independently represents an integer of 0 to 10. [0033]
The fluore -&ﬁmggfning epoxy resin (A) is obtained by introducing fluorene
structures such as bi sphenol fluorene and biscresol fluorene into an epoxy
resin, and exhibits es ec'§l y | | ent hi%h heat resistance. The

fl uorene-containing e v (resins| (A <pay Wa)used singly or in conbinations
of two or nore. As thggirj;re cgnt ai ni ng epoxy resin (A), for exanple,
conpounds having a 9, 9-bi sphenyl fluorene structure (trade nane: OGSCL
EG200, OGS@hefd 80reprencius acintegedohy toChkad BasciChelepaskstOzpresetda) ) or the
| ike are commercially available. The commercial itens can be easily

obt ai ned. unitrepresented by the following general formula (2).

[0032]
[Formula 4]

wherein R1 and R2 each independently represent a hydrogen atom, a C1-C5 straight-
chain alkyl group or branched alkyl group; R3 each independently represents a
hydrogen atom or a methyl group; and n each independently represents an integer of
0 to 10.

[0033]

The fluorene-containing epoxy resin (A) is obtained by introducing fluorene
structures such as bisphenol fluorene and biscresol fluorene into an epoxy resin, and
exhibits especially excellent high heat resistance. The fluorene-containing epoxy
resins (A) may be used singly or in combinations of two or more.  As the fluorene-
containing epoxy resin (A), for example, compounds having a 9,9-bisphenyl fluorene
structure (trade name: OGSOL EG200, OGSOL PG100 (manufactured by Osaka Gas
Chemicals Co., Ltd.)) or the like are commercially available. The commercial
items can be easily obtained.

[0034]



[ 0034] The content of the fluorene-containing epoxy resin (A) in the
resin conposition of the present enbodinent is not particularly limted.
The content of the fluorene-containing epoxy resin (A is preferably 3 to
95 parts by mass, and nore preferably Blte 90 parts by nmass, based on 100
parts by mass in total of the fluorenecontaining epoxy resin (A) and the
acid anhydride (B) of the conpletely or partially hydrogenated product of
the aromatic POIKEALRANLE i Mbkche ARGMACEAT Blih EXF fie RRAXY resin (B) o

be described later 1s contained, base parts” by nass in total of the

f1 uor ene- cepBbHi Yo BRO PHesERThIbolMent IRt BGitduRNPYidhilcde TR c&tedihe _
conpletely or partially hydrogenated product of the aromatic pol ycarboxylic

aci d, and tiefl@réfy@ntfni@Pepdxy R NAf B)prefthdIED W @Npardfbytfigss, and more

fl uorene-containing epoxy resin (A) Is set to be within the preferable
range, and pidiatbly)s 1@di%9qaktebaimass bakeinonsLlY) etk &g nias in toedbf thedhiomet or a
light irradiation treatnent tends to be further suppressed, and the

det eri or at comainmg epoke cdsan@e andnigsadidaiieydfide (ot thé ¢@upletebl g suipdlyessed.

[ 0035] Speci fic exanpl es of the acid anhydride (B) of the conpletely
or parti al hydiegerragesanadesd opthsduenatesf palyearboxgheesid, gndl wheardsahgyelie aci d used
in the present enbaodi nent in¢lude, but are not particularly limted to, (1)
aci d anhydepdesregndh) pdedescred Jatpigin sQutawed. Rags bk {44 Rarkdygnass 2 My dri de

and 1, 2, 4,5- cycl ohexanet etracar boxyl ic acid, dianhydride; and (.2) acid
Ay 1 o5 SbHe BB NGRS paneiren by LD BE bbb Eopct

R A T L
benzopheno Qtj&@ﬁigz %ﬁ%ﬁgﬁ%ﬁiﬂ(ﬁf aﬁ{eqigm?enf’o@t'he ﬁug%é‘-%%%ﬂ%“&}o% LAGRIARXY! i ¢

acid, 3,3 etracarboxylrc ac

2,2, 3,3 - birbepwitha! ha GArDasM! Gl dihe#b? dikcolbratidh RIRA%LEBEE@ERL boxyl i C
acid, 4,4' -oxydiphthalic¢ acid, diphenyl methanetetracarboxylic acid,

1, 2, 5, 6- napbithebenst ef 4 BERREKM b Crétindnt ténd t6 bé faRPERPreRed ahd arar boxyl i c
acid, 3,4,9, 10-peryl enetetracarboxylic acid, anthracenetetracarboxylic
acid, 4,4' débaxafibuor eflsapiepytdsde be fdtheheffadtivelyaipgressed. 12 -
benzenepent acar boxyl i ¢ acid, and benzenehexacarboxylic acid or the liKke.
The aci d ab¥Bdii des (B) of the conpletely or partially hydrogenated
products of the aromatic polycarboxylic acids nay be used singly or in
combi nati ons of Spestficorxampies of e asichanhydefle (Rfyhe eqveplaelydorammadlyi des (B) of
the conpletely or partiallg‘hydro%enated products of the aromatic

pol ycar boxJY{regenatcdlspradirs ohihe@rmatic RAlYGaEtayy B agd dpedHi8 horsesit! i ¢
cycl oal kanes, f.or examl e, cyclopentan nd, cycl ohexane; mnocyclic

cyel oal kenegbogigenEiEhBr dsu ¥ crcd B ety Ttae Shat R BRE S e ol kanes,
for exanpl e, bicycl oundecane and . Lin: . and bicyckic al kenes, for

exanpl e, nggﬁg? ‘th%%%“%%r%%ﬁﬁg ggﬁ%?ng%%g%§§glg%ﬁ#bast one carboxylic
acid group [ i nt - of: fur r,l gl ' , the
alicyclic g%ﬁ@%%ﬁéﬁag¥h§ﬁg a %%§§V$¥M%g§k?kggz?ﬁh?Egﬁﬁg%%Bfﬁhﬁﬂgggfgsent
enbodi Ment o} SarRAIBf B{ROLhatel$roRRAGHA! I $-bENLhORLLRBLyIR acid1@ 2NOCYCl i C
cycl oal kene. From t'he Vi ewpoi nt of suppressing the discoloration when

subj ect ed hgpHigeRadiarioxgnt BEAL 3,914, 4 WenkdBblorctdiacirBbiyonr dcidgapment,
particularly preferred exanples thereof include 1,2, 4-

cycl ohexanbéndophenvaxiglracartaciytie a¢id; A83Y4lfHedeophtonetetracarboxylic acid,

1, 2,4, 5-cycl ohexanet etracar boxylic acid di anhydride. [0036] The

cont ent of 38hé4alsipberyithyataimay[iB)cidf 2,2'176e3 diphpheltatagabox plar acid 2L 33',4'-
hydrogenat ed product of the aromatic polycarboxylic acid in the resin
conposi t i ohipbényltstragareewenic acidbbdi-eveidiphithalivacidoarticularly linmted. The
content of the acid anhydride (B) of the co Ietel§ or partially

hydr ogenat 8phpnoaghengetracaeboxybadgif.cl. poioyraphBglepriclagehexylis agiflef erably 5 to

par (s Lz Eﬁé?f-ﬁ@ﬁ%@%@ﬁﬁﬁ@%éal‘g%ﬁﬁ-gg%lfgtr%%&a%ow L) egnS”t ﬁ;o
! 3¢ [ . .
he. ar omat Mgt st PERbIRYE AR & et DR ah P Mg BRI B n (5 Lo

be described later is contained, based on 100 parts by nass in total of the
fl uorenecontai ni ng epoxy resin (A), the acid anhydride (B) of the

conpletely or partially - 13 -



hydr ogenat ed product of the aromatic polycarboxylic acid, and the alicyclic
epoxy resin (E). The content of the acid anhydride (B) of the conpletely or
partially hydrogenated product of the aromatic pol ycarboxylic acid is set
to be within the preferable range, andlZhereby di scol orati on when subjected
to a heat treatnent or a light irradiation treatnent tends to be further
suppressed w t hout causi ng excessive deterioration in chem cal resistance.

[ 0037] benAnd B tARESSElC &:’Fﬁpggﬂ B@r@eneﬁe@l@catrlbéx%ﬂb HE S erel 18R ( @he laSid

contained as an inorganic filler. Fromthe viewoint of further inproving

t he opti cahnkRirldestRNTehd sorhplete! dripamiadlyelydtdggiited @HOcs aNthe tafEmaticsi bl e
light region, titaniumdioxide having a rutile-type or anatase-type crystal

structure Ipslypdiref))eyla:lﬂceis h&0@Blsed singlyTdrein rembiradoisd el terodir anet.er Hé¢b)) of

the titaniumdioxide (C) is not particularly limted, and is preferably 5
pm or | ess prederdblypthe apideihbydiley (B) &f thencomplegds or Fgaltyi hyalnogemnidiloxi des ( C)
may be used singly or in conbinations of two or nore. For exanple, titanium
di oxi des havidugts@if ﬂfeearem@thnmlwacb@y@pzeldahgwralwu@li%%@mwewah aparticle

di aneters may be used in a proper conbinpation. 003§%@ Fbreln fromthe
vi ewpoi nt  gfonpgydiseycloalsprssi foy exaaplsppiclonentans mskeyshithexans: megogich IP avi ol et

LLEPérQEE’L%{é‘ﬂSﬂE@%?fpééfa'@é’ﬁ by eflpopet oyclabsencs RRY SR SABESIR ot her
words, the tit ani um ide (C fera has . a co erl n ayer contai nin
Si 02, Al 20559 szb‘qécg rSSaaid gBRh iR AC L Bl e (O is °

mor e pr ef egxgl%lo}[neﬁg %?ﬁfrbggnt%ﬁfeg? atPM h%/?gt leéas‘lt 89(,3 arg(;x(g/%c a&ﬁ r@dé)azqg) mand then

subj ect ed ane coup gent tment, and/ or

an am ne t gealifeRint dfuRhdSh Wx\?\%hea& FB%mHnE@QhéJQﬁ Qé(ktﬁﬁztl(rg:))f fHer e
preferably has a covering Iayer contains Si02, 14 - Al 203, Zr02,

and/ or ZnO;p8g1eRp >§rﬂe&n%Eph@Ghﬁ%éﬁes’énp&hbﬁﬂlm’éﬁﬁ§bf@é}hbly&h§l | ane coupl i ng
agent treatnent, an amne treatnent. [0040] When t he

surface-tr aﬁinedydhlctc@abumtmda ethél o &)yclis cyseslkeriene Fromalnd viewgoiaxotde (C)
preferably contains 0.5 to 15 parts by mass of Si02, 0.5 to 15 parts by
mass of Al R@QghreRing thoditéolpativs whyn segscted toZzhOReat amatirent O the lightl5 parts by
mass of ZnO, and nore preferabIY 1to 11 parts by mass of Si02, 1 to 11
parts by misaligfonareaosentiparéeuiarlyop ‘ﬁfegrewxwasls?s grerepf oxludgridl.br 1 to 11 parts
by nmass of ZnO, based on the total ampunt of 100 parts by mass of t he

titani um diFpxperapetyicaripeyligmsisht. 2nhydigde gnddpg. ﬁ»é‘erF]@J%F%e'{e@?C%r Yydic

surface-treated i t to be within the preferable range, and thereby the
di scol or at A8 C\}@r’i’é‘ﬁd%‘gbj ected to the heat treatnment or the light irradiation
t reat ment E@ﬁ%ﬁ to be further suppressed w thout causing excessive
deteriorati tn the optical reflectance in the ultraviolet |ight region

and the visibl eTini, %ttex{t%gih%r&cic{%%éagide (B) of the completely or partially

hydrogenated product of the aromatic polycarboxylic acid in the resin composition of
the present embodiment is not particularly limited. The content of the acid
anhydride (B) of the completely or partially hydrogenated product of the aromatic
polycarboxylic acid is preferably 5 to 40 parts by mass, and more preferably 10 to 35
parts by mass, based on 100 parts by mass in total of the fluorene-containing epoxy
resin (A) and the acid anhydride (B) of the completely or partially hydrogenated
product of the aromatic polycarboxylic acid, and when an alicyclic epoxy resin (E) to
be described later is contained, based on 100 parts by mass in total of the fluorene-

containing epoxy resin (A), the acid anhydride (B) of the completely or partially



The content of the titaniumdioxide (C) in the resin conposition of the
present enbodi nent is not particularly limted. The content of the titanium
dioxide (C) is preferably 10 to 500 parts by nass, nore preferably 10 to
300 parts by mass, and still nore pref&bably 25 to 200 parts by nmass, based
on 100 parts by mass in total of the fluorene-containing epoxy resin (A)
and the acid anhydride (B) of the conpletely or partially hydrogenated
product of i i i : - @l ikC epoxy
eain (B 18 B A o L, “Pmss
total of th&id{R)or gREcERBKRIf MR ERMGMriASE LY corhfleeBCdragiiillydr i de (B) of
the conpletely or partially hydrogenated product of the aromatic

pol ycar box o gadited, pradekt o theakroramtd potyposylic asidfis {eEjo bewithinaht ent of t he
titaniumdioxide (C) is set to be within the preferable range, and thereby
t he char acpeaferablecangenehdothoeby §abolbrdtipn ofhen lsebjettitdionekkatrgtainehodd a cl ad

| ami nate tend to be further inproved w thout causing excessive

det eri or at light itnadiatien tpatincal tenes todetiarless sippressed withpahdausiag exdegiive r egi on
and the - 15 - visible light region. Specifically, occurrence of breakage
or crack ceigeeraggn doeheaiiemeesivacehe | i ke when a printed wiring board or a
chip LED are %oduced tends to be suppressed, and occurrence of a defect of
br eakage ofOB7dri 11 bit or a dici ng bl ade, or inpossibility of processing

tends to be suppressed in chanjc drill ssing.in the printed

Wi ring board ang‘ tﬁﬁ pées‘a'?tc?i”ﬁ’é’gﬁ?%’g’gb%ﬁ%&‘q%dioﬁgdegﬁ?bs ﬁ?ﬁ%}m{a@ﬁﬁ‘?] Any
di spersion. | Lger or. j | i ed as
chsper st on, BRI S WSS SRR O R ALRL I R YRRk
particul ar yd ik @blcPR ht'?é%&fr‘ b f¥ vidible Light regfoﬁp@taﬁmwdia%eha&@% al S
preferably a polyner %vet I spersing agent having an acid group(s), and nore
pref er abl y @i 0@ perBRfanilc- S8 PRARI ReucAge N prafyidbld an acid value of 20 to 200
ngKOH g. Speci fic exanpl es thereof include, but are not particularly
limted toJogsejymer wet dispersing agents manufactured by BYK Japan K K
such as BYK-WL61, BYK-W03, BYK-W40, BYK-W996, BYK-W010, Di sper-BYK110,

Di sper-BYK111, &ahdmBuspaticlBYkbdAer (THO) vethe ditsymen siaxgdea@ant sot( D) nmay be used
singly or in conbinations of two or nore. [0043] The content of the
wet di sper pamigulage himi(ed) aridnis phederallyi num ompess.i anid omore preférablyrles gt orenbodi ment
is not particularly limted. The content of the wet dispersing agent (D) is
pr ef er abl ylays.05Thefitniyay digxigys (kadray bropsed singheprdpicgmbingtions of tho®art s by
mass, and still re preferably 0.5 to 3.0 parts by mass,.based on 100
parts by nd¥sc A Qrsxaiplss teRm figsides, @Vd%@&aefﬁnﬁga%ﬁgﬂ S RITRUTORS %And t he
acid anhydri de of. the conpletely or partially.hydrogenated product of

t he ar omat Fbea‘bB@%EﬁJd?B?%‘Ffsé“%}é‘?ed?“gx‘aaRh"g’ﬁ‘ %ﬁ{na%ff’%t&fgl ic epoxy resin (E) to
be descri bg&nbrter is contained, based on 100 parts by mass in total of the
f1uorene-contai ning epoxy resin (A), the acid anhydride (B) of the _
compl et el y Or PREh Ao RAIRARARIE DRI Wiplovfy thEBpRlap FRcL AnBORMRAT DOXY! T ©
acid, and the alicyclic epoxy resin (E). The conteng of the wet - 16 -

di sper si nguRgeMet(2ht fegionaindliRe PGibM lidht Redibi (R €heiuabdiexidap@eis and t her eby
heat resistance tends to be further inproved, and the dispersibility of the

resin wi t hptdieabliytsaffheemrelicaibyO iCLCML, 08, 2108, aRBérYrnnpasitidworderss to be
further inproved to suppress nolding irregularity. [0044]

titanium dioxide (C) preferably has a covering layer containing SiO,, Al,O3, ZrO,,

and/or ZnO. Furthermore, the titanium dioxide (C) is more preferably surface-

treated by Si0,, Al,03, ZrO,, and/or ZnO, and then subjected to a polyol treatment, a

silane coupling agent treatment, and/or an amine treatment. In other words, the

titanium dioxide (C) more preferably has a covering layer which contains SiO,,



The resin conposition of the present enbodi nent preferably contains the
alicyclic epoxy resin (E) as an ingredient other than those |isted above.
Her ei n, any known epoxy conpound having an alicyclic structure nmay be used
as the alicyclic epoxy resin (E) used 14 the present enbodi ment without
particular limtation. Mdre specific exanples of the alicyclic epoxy resin
(E) include those described in known books and literatures such as

" Souset su GRaxy 7kys Qhéi/ox(ﬁﬁ@'r?}ag 5&%‘1’%8%&9&&% J)k%'olﬁHQMtn‘Jéﬁ%@ sﬂl%d} utsu Kyokai,

1st Edition,”issued in Nove Typi cal ‘exanpl es including specific
trade nanmegohgimbgdent3redmeRRINaNs R Afd d@tbyd: 3' , 4' - _

epoxycycl ohexanecar boxyl ate (trade name: Cell oxi de 2021, Celloxide 2021A,
and Cel | oxi@02021P (manufactured by Daicel Chemical Industries, Ltd.),
ERL4221, ERL4221D, and ERL4221E (manufactured by The Dow Chem cal Conpany,
Japan), SEJ- 01RWhenanmh acfave-adatby titsnpmo dioKaled Ky isGsed, the dtahium dios(ds, 4-
epoxycycl ohexyl net hyl ) adi pate (trade nane: ERL4299 (nmanufactured by The Dow
Chemi cal Cé@ppemieratlppentidins EX470 5 pagtsrbn ufaacoilFiOd, b tdl Tpa@rpyonassiodn) ) ,
Cel | oxi de 2081 gnanufactured by Dai cel Chemi cal Industries, Ltd.), Epikote
YX8000 ( e arted s mprtg by mesEpiciep: Rsiard). 119, 15 narig by masp ok 300. 3%B034
(manuf actured by Japan Epoxy Resins Co., Ltd.), Epikote Y|.7170

( manuf act ursde Bipferahlud el bpprtaby mass @oviO2k iy ‘gl,pa@ﬁ&m%@és @fLrA%z@m Lol i de

CTA05, el .5, 3000 Comput e 0, Ol ARl ORHRALAPS: L1410
2, 2-bi s(hyd t.hyl ) -1 but -HPE. 0 f i cel Chem cal
st r1 os AmORN G108 phid BP U BRI S TR SRS R oo

di epoxi de. ti?arﬁg*n?mo%’dél (. t(?gé) falc -%Iith%fi (et W&i WRhinthe refer%x‘tlﬁgfian%:k nglyy or in

conbi nati ons two or r referabl e exanpl es of the alicyclic epoxy
resin (B) iedvydRe distolSRAYY Wheh GRGEHEIRINY head trediment or the light irradiation
epoxycycl ohexanecar boxyl at e, bi s( ,4-epoxycyc|ohexy|nethyﬁ)adlpate, Epi kot e
YX8000, EpikahRnié883t, bedufhdrHBpsESd withbahcdigivig chéeghivbeatrisragosirance and
effectively suppress discoloration and deteriorati on when subjected to heat
and | i ght . thehgsiealrrafedignca e theil tngliyleolight negiaminidtht ivsitde Gfhttragioor nor e.

[ 0045] The content of the alicyclic epoxy resin (E) in the resin
conposi ti of0Wfl]t he present enbodinent is not particularly limted. The
content of the alicyclic epoxy resin (E) is preferably 5 to 92 parts by
mass, and nore Phetaniemsofthegitanugslipade )5y thessin compagtion of o Pirserts by

[ | of the fl .ene- cont ai ni in (A),.th i.d

anhydr | de. ¢BpobeEe bRBFEHIaHY N6k char E e yergEABUEHRPBA RO of t he
ti | b | i ' dth | | | i ' E)., T

Cont ent of PGP fyuio P oy M iy Bt o6 «f SOl i ohs W o aot o
, dth t.h ' | t] ' ( t t

or the 11 ghiors PERRA BsRb 2ACFRAN R R BH LT R Rl R BB U8 T

causi ng ex ﬁgg’t%héé'%m%ﬁﬁé r?’%% Q8 {)AF? Jg,?%{l%{é&% %11212}%%9@ é%@ﬂﬁ@ Lompletely or

Fur t her nor e, resintc Siti ent odi nent may contain
epoxy resi ?%i@h@hﬁdr@ {18 prod e br ﬁm@%‘dﬁnét?c%dl‘féé}b&fyh@ heitihaa Wik& dnngr edi ent s
(A) and (E) as 1ngredients other than those 1isted above. Exanples of the
ot her epoxyli¢ye§it BpoxyekHAE) toBH dedértbedhtePRichh@iteal Baged ol 0@phrtsthy bi sphenol
A- based epoxy resins, bisphenol E-based epoxy resins, bisphenol F-based
epoxy resi amss hitsphehibk figolrasedn@apoxyepoasiresn (A), gphenbinhidridy @ )ad- based
epoxy resins, phenol novol ac- based epoxy resins, cresol novol ac- based epoxy
resins, bi prenpipléelyed pepodly hydsigasatecprodtdiaif émearbmetid pelyoxhoxydisiagsl,

ant hr acene- based epoxy resins, trifunctional phenol-based epoxy resins,
tetrafunctﬁmh&&abhﬂﬂ@ﬁ?béxéﬁﬁéﬁbxyTh%@ﬁﬁgﬁOéﬂydﬂﬂyuﬁ%%Q%ﬁﬁ6§§é&ﬂ@%oxy
resins, - 18 - phenol aral kyl - based egoxy resins, aral kyl noyg| ac-based

epoxy resi R% }Vitg_irb‘}l?élﬁiﬁf‘éﬁathlleﬁwgebéffe@e’? BiRe Crbé’éﬁCFf-‘_él,Stiﬁ%?ﬁ‘l‘?ltﬂ)’/i%‘lfeéb W&é’l"f based
epoxy resins, .di.cycl o adi ene-based .epoxy resins, -based epox
rgsi xs, gl i *ﬁ%‘gf%g‘rg%‘m{nmégE@Pé?géﬁwﬂlﬁaHBEYOES&O%%E%‘& Cﬁwl%ogi d%/zi ng

a doubl e bond such as but adi ene, .and .conpoun t ai _reacti

nydr oxy! - cOREs g epmett ss LR RPAREE AR SRRl st bRRhiag

t hereof. The ot her epoxy resins nay be used singly or in conbinations of
two or nore. [0047] Furthernore, the resin conposition of the present
enbodi ment may contain other inorganic fillers in addition to the titanium
di oxide (C). Specific exanples of the other inorganic fillers include, but
are not particularly limted to, silicas such as natural silica, synthetic
silica, fused silica, anorphous silica, and hollow silica, boehmte,

nol ybdenum conpounds such as nol ybdenum oxi de and zi nc nol ybdate, zinc
borate, zinc stannate, alum na, zinc oxide, nmagnesium oxide, zirconium



- 19 - partially hydrogenated product of the aromatic pol ycarboxylic acid,
and when the alicyclic epoxy resin (E) is contai ned, based on 100 parts by
mass in total of the fluorene-containing epoxy resin (A), the acid
anhydride (B) of the conpletely or partbatly hydrogenated product of the
aromati c pol ycarboxylic acid, and the alicyclic epoxy resin (E). [0048]
The resin conposition of the present enbodi nent may contain curing

accel er at ota 0 OfABELEY ScHRL)R SULKBRIPBRIAL ARELRSAIK NI S type of

curing accelerat inthe art. For exa , any curing accel erator

conmonl y !J%@xﬁive%‘énc"cttfritl%glil?&\?}ﬁér% BLAES “fil%g GRPXYr & 88pDEIPAE phhiRRed i C resins
may be suitably used. Specific exanples of the curing accel erator include,

but are notendakd b&slppfdsyed, hid é@Arrbfoe IagRAQVIGE BlealGat bS a @fille&opRer , zinc,
cobalt, and nickel or the like, imdazoles and derivatives thereof, and
tertiary adidigsbladd)er anposedilig o€ pexcedsoigtemndyto be sugeekssd img yedranical

conbi nations of two or nore. [0049] The resin conposition of the
present endodipresessingin tho ptinied wWirigg bokirdand irod Hiemgtpiregessing sethkickiped above in
such an ampunt that does not sacrifice desired properties of the resin
conposi ti okEDExanpl es of the optional fornulations include various

pol ynmeri c conmpounds such as heat-curable resins, thernoplastic resins, and
ol i goners 0042 ast oners thereof, flane-retardant conpounds, and vari ous
additives or the like other than those |isted above. Any .of. them which are
Comonl y_ used. 1 A0 PSRN Her Heddobr DL R By B S RhbLAEH B
Specific exanples aof .the f -retardant conpoynds.ingl ude .. )

ot ogen- oo Srin kst AR R PR SRRt R Gt e, and
oxazi ne ri pg- ai - : ives

et ude ol PAGR0h S B PR R bend (SR TREaR bl

Initiator SdisF)EI'éf?xrg%%Eﬁ%ng'aﬁ*&%ﬁi%‘r&ép(s)?Qﬁ’& %?é"dﬁ'eFe'r@tﬁ§§ od%RS wePl gnENt S,

t hi ckeners, lubricants, antifoam ng agents, |spersanps, | evel i ng agents,
bri ght ener gispersingQgentab iFRinia¢ Al vahie 10 5200 hisK @NG. SiShadifc eLapleng agents.
These optional fornulations may be used singly or in conbinations of two or
nor e. [ 005@ereof includey blithee Ao @ytidulely l@aited wo pplgsiet ivendigpersihg agenes ent

enbodi ment may contain solvents if necessary. For exanple, when the organic
sol vent s amanufetred hyeBVYikskhpai KyK.ofuch heBiYésiwil 6d o Byds W03nBwie W e resi n
conposition is prepared is |lowered, to inprove the handl eability of the
resin comMKi&WéMK%%WpD@@%BXMH1i0?BISQﬁ1'-8Y§I1éésafk§il%Pﬁfvﬁ‘( 18Ge resin
conposition, Any organic solvent may be used without particular limtation
as | ong as Iha&chilizpeipiag geenihdk man PeREdss uPhinfgmRyBskpns e qayorand t he
acid anhydbkﬁ (B) of the conmpletely or partially hydrogenated product of

t he ar omat g$lycarboxylic acid can be dissolved therein or is conpatible
t herew t h. Spectfiq) ggnP{es t, er eof incIt . %He%r%m%o&ﬁgart%%glarly
linmted to, ketoRe KHERT HE R SIBREEASEAVE) 47 A eRBFERROSIM pC1 sobut yI
ket one, ne I , . .anon t] r S such as
perzens, |t BTLa e e B B b R T e G Riae

di met hyl acgta(9fis pRETeraBlyOPYS RS paty5Ohadiavd pretdsiily 8Ndo aqshatsyt her eof
The solvents nmay bé used’singly or in combinations o¥ two or noré.

mass, and still more preferably 0.5 to 3.0 parts by mass, based on 100 parts by mass
in total of the fluorene-containing epoxy resin (A) and the acid anhydride (B) of the
completely or partially hydrogenated product of the aromatic polycarboxylic acid,
and when an alicyclic epoxy resin (E) to be described later is contained, based on
100 parts by mass in total of the fluorene-containing epoxy resin (A), the acid

anhydride (B) of the completely or partially hydrogenated product of the aromatic

polycarboxylic acid, and the alicyclic epoxy resin (E). The content of the wet



[ 0051] The resin conposition of the present enbodi nent can be
prepared by an ordinary nmethod. As long as the nethod is a preparing nethod
providing a resin conposition uniformy containing the fluorene-containing
epoxy resin (A), the acid anhydride {B)6of the conpletely or partially

hydr ogenat ed product of the aromatic polycarboxylic acid, the titanium
dioxide (C), the wet dispersing agent (D), the alicyclic epoxy resin (E) to

be i i f e ' i ients, th
or epar i ng. eProie e RIPIEN o A P RO RS EE = The
f 1 uorene- conigd ik RAISROBY fuh @8} MgrNed, hitEthaShPeRMIN SO 8- & valh thBe

conpletely or partially hydrogenated product of thé aromatic polycarboxylic
acid, the fkdnith dxide @3 in t1ir&skh 88mp&itiord REIMBHedinsiRe impRYeagent (D), and
the alicyclic epoxy resin (E) are sequentially incorporated into the

sol vent, asappré® ndldingligedgi8argyf fi ciently stirred. Thereby, the resin
conposition of the present enbodi nent can be easily prepared. [0052]

An organi c[@Bldyent can be used if necessary when the resin conposition is
prepared. Any organic solvent may be used Wi thout particular limtation as
| ong as the ni xThe esivfcontpositionof Sreepressnt eipadigertpposiyrabbs¢ontaing thand t he acid
anhydride (B) of the conpletely or partially hydrogenated product of the
aromatic p8lisxeHe EBYY jesindE e daingisdicar aiber thay those Hapdabavej s Hegpany bl e
therewith. The specific ex |l.es are pr.eviously described. [0Q053]

Known t r eakReWE gp(pgftqolrrmo%?ﬂ%lgg ﬁ’b?h%ﬁhc R‘i‘i‘é‘ﬁ‘dﬁeﬁ@aytetf’ee‘é?f:ﬁ?r@ﬁ@ angcﬂ‘fe li ke)
can be perforned .t ni formy dissolve.or disperse. .ingredients en the
Fasi - compoerpGintE) frd g MepreieBr Su e MR RE e DILABERE MGR N

di oxide (C I Lring-dispersi on i [ stirring
vessel to )s eicgf# %{as |rsg)§}peh%§cblgléc ésﬁ[??(? gﬁ%‘?@@t‘ﬁ?@%{é‘géﬁeg%%idﬁ § k:agwgttached,

to i mpr overbe diIRSASHALLLL ¥y Mouklg, EAD AU PELR klaliafof e resi

conposition. The stirring, mXxing, an treatments can be properly

performed Byoxs g 6QRaH KiydRAS1 AIBEAING, Akudd XN embe 2083)a Fghicaim || and a
bead m 1, or known apparatuses such as revolution and rotation type m xing

appar at usesxarhpl@S#hkluding speéXic tlage pirhey inblade 3, 4eeppk gpicRbeofintetis 1 pres ent
enbodi ment can be obtai ned by conbining the resin conposition with a base
mat eri al , spegicfdlobadxayedayboxylanegnde nmge dCelbaatei 20§ 1 1 Galdxadee20hAcandal with
the resin conposition. A nethod for producing the prepreg nmay be perforned
i n accor daficBoxiide ROZIP @rativfrgtuyedrey Roeli hemigel [pdustiiesultsk), ERMARAL.i on. For
exanpl e, the pregreg of thelgresent enbodi nent can be produced b

i npr egnat i F§LdR2 H3aanddelle47e 1 bdmanpacaraddy The HowKdiepacs! Eoﬁm%bs’?%lﬁfﬁﬂ - 22
o Too 1 SERLTR PSR, RS S0 BB e, ol e arier
i oxi de. ( CPramA RS PR pRU TR pRFEr B & et Bl O TAEREM Snge o
g’gbggi gg:ﬁ E%a%‘?c%fc%%&?y,‘E?Eba%‘,%%&’%@i's ARYRLoRd ENBIR RS R, t he present

Celloxide 2081 (manufactured by Daicel Chemical Industries, Ltd.), Epikote

YX8000 (manufactured by Japan Epoxy Resins Co., Ltd.), Epikote YX8034

(manufactured by Japan Epoxy Resins Co., Ltd.), Epikote YL7170 (manufactured by

Japan Epoxy Resins Co., Ltd.), Epolide GT-301, Epolide GT-401, Celloxide 3000

(manufactured by Daicel Chemical Industries, L.td.)), a 1,2-epoxy-4-(2-

oxiranyl)cyclohexane adduct of 2,2-bis(hydroxymethyl)-1-butanol (EHPE3150

(manufactured by Daicel Chemical Industries, Ltd.)), 1-epoxyethyl-3,4-

epoxycyclohexane, and limonene diepoxide. The alicyclic epoxy resins (E) may be



[ 0055] The base material used when the prepreg is produced is not
particularly limted. Known base materials used in various materials for
printed wiring boards may be properly sel ected and used dependi ng upon

cont enpl at ed applications and properti&s.-Specific exanpl es thereof include
gl ass fibers such as E-glass, D-glass, S-glass, Qglass, spherical glass,
NE-gl ass, and T glass fibers, inorganic fibers other than the glass fibers
such as quatdZihdIPef f codiinfod8 Bl Gvd dARER. S PRiTer@bleRRhYHIY HPtheRALYARI de, and
pol yester fibers.” These base naterials nmay be properly sel ected and used
dependi ng WpSR I@gﬁt(gmhﬁ{d@g’@@puxiy@}and@g?lnwm@mr,wperti es. The base naterials
may be used singly or in conbinations of two or nore. A woven cloth, a
nonwoven clpétycydohexah@i@rboxylig pppedl4 epoangclohtxylantybadipaté dipikge mat or the
| i ke are known as the shape of the base material. Plain weave, basket
weave, and YIX@00D, bphvte YO0X8A3deand KBPES Bk mdnwh fmye highdtehomsibioncamavi ng t he
woven cloth. These known products nmay be properly selected and used

dependi ng effestivebniupmssadiecplenpppi ard deiersoratien whepuibidctes to pegduddighs ubj ect ed
to open treatnment and a gl ass woven fabric surface-treated by using a

si | ane couphpssgnaynesed singheon injgamiinatigns Moy 12¥e. The t hi ckness or nass
of the basg rrg erial is not particularly limted. Usually, the base
material h Qﬂ"’é; a thickness of about 0.01 to 0.3 mmis suitably used.

oroper ty, " g adke ot of ARl i e ESPRELRIE AV EOBBRBR LS ana
f 25 . le .as t ' : I
woven 1 abr Pitel eatheln Bt i S BpCELAT Bl - 18 PRGN AFaeidlDS, Sose) -

23 - i i hd 1P3b & 94 phdieoypr esent
enbodi nment gc}g%l@ég 1%%?332351%39g%ég?%gﬁ%gh%ﬁgé%@g&%@ gt acki ng at yIoeast t wo
prepregs, @ia8R®atdathnal 0M8adts bl @hdss ANtotil©f HedRiotdneR@htaiih g esoxgfrediReARr epr eg

or the stacked prepregs, and |am nate-nolding the netal foil and the
prepreg or thwridimsidde (B)aftegsomSpeBi dripaaidlly, hydhgenmedprotioétlofchead | anmi nat e
of the present enbodi nent can be produced by placing one prepreg or

st acki ng aapimatialpotycadfoxpliepridgad thd dpyslinepoaxymetim(E) oilhe watentaff thwpper or
alum numor the |like on one side or both sides of the prepreg or the
stacked pr ebeystis epdxyoussinr(Bilis sahie Heawitathe prefetibirange apg theretydhe and t he
prepreg or the stacked prepregs if necessary. Any netal foil used for the
materi al s Fiseolpration shepisphiagied inthg beatdipappen op theghbirrRAGUOR SiSAtAE t i cul ar
limtation, gnd kn copper foils such.as a rolljng copper,.foil and an

el ectrol ysit"é‘%éffblb% &4 ff“%gFeéseﬁlr%‘F}@“éBT%?ngﬁ%‘éeﬁs‘rﬁeéjll?Wg‘é’éa“(S’g I h%a(%rret al foil is
not particularly limted. The thickness is preferably 2 to 70 tim and nore
pr ef er abl yreflsltad%g'S tim A nmethod and condition for nolding the netal
foil-clad I@d)%gate are not particularly limted. Techni ques and conditions
for conventional |lam nates for printed wiring boards and nmultil ayered
boards can be apphi&tord Q{e_r@@iﬁ‘%ﬁ@siwgf ﬁx@?réﬁ%t%hlbfoglrﬁérﬁhﬁa@ doaminate is
nol ded, a nultistage pressing nachine, a nultistage vacuum pressing

nmachi ne, acpOticBHO UrdIRA i NEthBB&dk D eesiaNpother @bt oelisuedieit dAngnd@)hi ne or
the Iike can be used. The lam nation nolding is generally carried out in

t he ranges aofngeedi@npehat thaethoke 6d lvd00Examplee opthefodreabpoxylidfing o 250C, a
pl anar pressure of 2 to 100 kgf/cnR2, and a heating tinme of 0.05 to 5 hr.
Fur t her nor @clplesbutcie hotgartioylaalysonitel foebfprametAdiasal ¢rerpeesatsur e of 150 to
300C if necessary. A nultilayered board can be forned by |am nation nol ding
of a conbi haphenel Efbastkensrg pestes, bfsphéne! Prhasehepoairivesdisnbisphamol h-basedepar at el y
provided wiring board for an internal |ayer. [0057] - 24 - netal foil-clad
| ami nat e ofP@YEepndPETPherRABoEe YRbir basad cROXYERSIBhPheiOA Oy QaG-BasEACBOXYex hi bi t s
hi gh optical .reflectance in the ultraviqlet |jght region and e visible

i ght regi &i#inSafi@sql H¥elgeaaser spex\issip; tapl%m‘/ghgﬁeh °B .reézpssr”épﬁt“gelfaﬁce when
subj ect ed %o the heat. treatnent, the netal .foj If-clad I@irgi q%e(f%}/ be used
especi al | y P&ASROXXepins sahraeacbarsd IRy Fossot i TREga) Wa' St ¥ equiring

the proper tre!s‘lanss; te%ﬁxﬁ@tlioensal phenol-based epoxy resins, glycidyl ester-based epoxy resins,



[ 0058] Hereinafter, the present invention will be described in detai
with reference to preparation exanples, exanples, and conparative exanples.
However, the present invention is not limted to these exanples in any way.
Herei nafter, unless otherw se noted,-"part" represents "part by nass".

[ 0059] (Preparation Exanple 1) Into a five-necked 300 m glass round
bottom fl ask equi pped with sem circul ar stainless-steel agitating bl ades, a

ni trogen d gérbol%?@??%’ts%@%&;(81’\‘.8%95,(é?QHI%VB%p-%aTEQ gy pRgRLer. and a glass

end cap, eXanetTi carboxylic acid-1,2-anhydri de

(H TMAN - memiiRe)1HfaBe) 1 BY s dpoiiPleais, faphihol@aklabaséPepox REsins, and 100 g of

nmet hyl et hyl” ket one 'were added all together. The flask was then heated on a

mant| e heaﬂﬁfycloﬁeﬁt@(ﬂi&ﬁa-@as’%@Wy&%b&h@, é&M}IofDibsea eheaCickidn, @ydligamies80C over
about 10 mn. The m xture was stirred for 60 mn to forma uniform

sol uti on. Eheidbksttisptomymands obtemed &g epaxiB@g andaibtubondiGuoh as bgadibiei N a
solution having a solid content concentration of 50% by mass. [0060]

( Pr epar at i end Exappings 2btainetl byaeddting hpdokpldc@@ining sdicassresisamdthbot t om f | ask
equi pped with sem circul ar stainless-steel agitating bl ades, a nitrogen
duct, a Des&piclloztydyinionhalidesthereafooiThpgtheneroxyaetitremnan hetied singhyoning| ass
end cap, 100 g. of 1,2,4,5- cycl ohexanetetracarboxylic acid dianhydride

( H PNDA naﬁ@?gﬁ?ﬂ?@ﬂﬁBVONFP§ﬁ%ishi Gas Chemical Co., Inc.) and 100 g of
dinethylfor@%_'de were added all together. The flask was then heated on a
mant | e heat O raise a tenperature within a reaction systemto 270C over

about 30 mi n. Themxbyr & M85, SLLELSH! 0F 88 LA 48RRI Rrahel

sol ution. The sol'Ut7 OR was ‘art-ed in a to obtain a

sol ution haWePthofuad@! fifer€ MM oCONEERHDRN FOxRE (BP0 PecRIIambROBE]

the other inorganic fillers include, but are not particularly limited to, silicas such as
natural silica, synthetic silica, fused silica, amorphous silica, and hollow silica,
boehmite, molybdenum compounds such as molybdenum oxide and zinc molybdate,
zinc borate, zinc stannate, alumina, zinc oxide, magnesium oxide, zirconium oxide,
aluminium hydroxide, boron nitride, clay, kaolin, talc, calcined clay, calcined kaolin,
calcined talc, mica, glass short fibers (including fine powders of glasses such as E-
glass, T-glass, D-glass, S-glass, and Q-glass), hollow glass, and spherical glass.
Among them, from the viewpoint of suppressing the excessive deterioration in the
optical reflectance and improving characteristics of a laminate such as a low
coefficient of thermal expansion, silicas are preferably used as the other inorganic
fillers. The other inorganic fillers exemplified herein may be used singly or in
combinations of two or more. There are no limitations as to a mean particle
diameter (D50) of the other inorganic fillers, the other inorganic fillers preferably
have a mean particle diameter (D50) of 0.1 to 5 um in light of dispersibility. The
content of the other inorganic filler is preferably 2 to 300 parts by mass, and more
preferably 10 to 250 parts by mass, based on 100 parts by mass in total of the

fluorene-containing epoxy resin (A) and the acid anhydride (B) of the completely or



(Exampl e 1) 32 parts by mass of the solution obtained in preparation
exanple 1 (16 parts by mass of 1,2, 4-cycl ohexanetricarboxylic

acid-1, 2-anhydride (H-TMAn)), 84 parts by mass of a conpound having a
fluorene structure (OGSOL PG 100 manufagttured by Osaka Gas Chem cal s Co.,
Ltd.), 75 parts by mass of titaniumdioxide (CR80 (containing 1 to 2 parts
by mass of Si02 and 1 to 3 parts by mass of Al 203 based on the total anpunt

f 100 i -Kaj ), 1.75
part s by oty BRSO Bt o e ok Y g A A b B apan
KK ). and ety (BTSB! (ha 10 ki 880k 4P

manuf act ur ed "by em cals Corporation) were stirred and mxed in a

homomi xer, fluereablicahiingndV/éoRy $&in (A), the HORI MMk B G(B)RT tidl dowigelenidrh met hyl

et hyl ketone in equal anobunts with respect to the mass. A 0.08 mmthick E
gl ass cl ot pam@aHy highoggiaeddastotddt bf thearshhtid gdyosassaxiyBb acidhadEhghlassliel ot h was
heated at 160C for 4 min, to obtain a prepreg having a resin conposition
cont ent of ed@% byinifBss. Next, the two prepregs were stacked, and 12

| amt hick el ectrolysis copper foils (a JTCLPZ foil manufactured by Ni kko
Materials @¥48]Ltd.) were disposed on both upper and |ower sides of the
stack. The copper foils and the stack were pressure-nolded by using a
vacuum pr essi nglhaesinfempegion o6 Hginresspkerppodiment may confaimpding ure of 220C,

a planar pressure of 30 H f/cnR, a. vacuum.of 30 or less, .and a tine of

150 nin, tBC‘i??f‘t‘aaIPﬁ g PEPpsT gﬂ*l“ﬁﬁ Eb%urH@LﬂBF%{n@PH%edsaéﬁpp ps PSP ceHhat e. [ 0062]
Ex le 2 3 ts..b f t | ut.i t ai ned i ti

ééagp”f;ezlfi%%m Sl T 1 r%m@?o%%fﬁﬂ'a? bk Gulfi i coe 2rer
1d-1, 2- | , . .

fl uorene sp g%g{stf(ragn% %%g?ﬁ Qé—ffg%x%gr{%?%%%ng@%ﬁ%g@QE%EQ%%@# I(lzlg s Co.,

Ltd.), 75 B%i'%éiﬁc BYanSSofQhe E&rﬁ@%cﬁ&bﬁk&%h&&de&%ﬁe ﬁs%ﬁétﬂérﬂglixhit&@to? parts

by mass of 02 and 1 to 3 parts by nass of Al 203 based on t'he total anount

of 100 par bizaRymBBESlts FRBGHRE IAHC o, hitdvhibRdl ar SRNKKOInKahS& ankit d. ) , 1. 75
parts by mass of a wet dispersing agent (BYK-WO03 nmanufactured by BYK Japan

K. K), anddé&i@iivpathtreby, anasstiady adrigddhy Thd coBhhyddeldrddoz ohay HeAS40/Kingly

manuf act ured by Shi koku Chem cal s Corporation) were stirred and m xed in a
honomi xer, ot m wbttanatioas vt @hmore. A prepreg and a 0.2 mmthick

doubl e- si ded copper-clad | am nate were obtained in the same manner as in
exanpl e 1 E¥8pt for using the varnish. [0063] (Exanple 3)

The resin composition of the present embodiment may contain ingredients
other than those listed above in such an amount that does not sacrifice desired
properties of the resin composition. Examples of the optional formulations include
various polymeric compounds such as heat-curable resins, thermoplastic resins, and
oligomers or elastomers thereof, flame-retardant compounds, and various additives
or the like other than those listed above. Any of them which are commonly used in
the art may be used without particular limitation. Specific examples of the flame-
retardant compounds include nitrogen-containing compounds such as melamine and
benzoguanamine, and oxazine ring-containing compounds. Specific examples of
the additives include ultraviolet absorbers, antioxidants, photopolymerization
initiators, fluorescent brighteners, photosensitizers, dyes, pigments, thickeners,

lubricants, antifoaming agents, dispersants, leveling agents, brighteners,



28 parts by mass of the solution obtained in preparation exanple | (14
parts by mass of 1,2, 4-cycl ohexanetri carboxylic acid-1,2-anhydride
(H-TMAn)), 86 parts by mass of a compound having a fluorene structure
(OGSOL EG 200 manufactured by Osaka as0Chemicals Co., Ltd.), 75 parts by
mass of titaniumdioxide (CR90-2 (containing 1 to 5 parts by mass of Si02
and | to 3 parts by mass of Al 203 based on the total anmount of 100 parts by

) B S b B SR R e i oml Ry oss of
part by mﬁﬁy@e%e@glﬁ 130416"@6 yhbﬁ@@@%@oﬁ%’é@w - 27 - manufactured by
Shi koku Chem'cal s % ration) were stirred and m xed in a honom xer, to
obtain a vgmmo $h. A prepreg and a 0.2 mmthick doubl e-sided
copper-clad | am nate were obtained in the same nmanner as in exanple 1

except for usi nBurtheemvay, tieSBsin CORPAditi Ex@thp beesdyt embodinet paytcentajn nass of
the solution obtained in preparation exanple 1 (16 parts by mass of

1, 2, 4- cycl eblexan dtnekesaniyox ¥br exaagild -whed tlandrgenic del vénds TwAsed, th84 parts by
mass of a conpound having a fluorene structure (OGSOL PG 100 manufactured
by Osaka Gasc@hirmifdlal wsi@zompsitiod whzs theanesis coyppasien sfprefareshis lowatdxi de
(CR90O (containing 1 to 5 parts by mass of Si02 and 1 to 3 parts by nmass of
Al 203 basetP srproviethe headleahbimd ﬂaﬁrre&l@@owp@gown%@sxyxprfﬁﬁmfﬁ@@fwfeed by

| shi hara Sangyo Kai sh Ltd.), and 0.01 part by mass

2- et hyl - 4- B6h PFW%%I%S”(’QEEW%%}M%@{ %g@acwlvgﬂlww wrdpiters

Cor poration re.stirred and to 0 n_a.varnish.
A prepreg BHACTROLS e fi BRE Aol nebPeatE upt cepubmi SRy et Y

obt ai ned '“&pi%ag%”%hy PGSR 37 e A % bafttHF Bl BLn S HBLABHAr T Sh.

[ 0065] (Exa arts on talned I'n

preparat og@@q@l&yﬁ%wga Syl RS @lndrefhe o CUSHOBIARERR 6T DOXYI i ¢

acid-1,2-a 84 parts by nass of a compound having a

fluorene sghuGhsELankRESRereBEmE R MU A prrldulYly Prdled 1Ga&ddemidalss Co. ,
Ltd.), 75 parts by mass of titani um di oxi de (CR98 (containing 1 to 5 parts

by mass of 2&té, afethyl ethgl Betpdd, ety i90BES/] RétoAt, 203hylaskekobre, btk t ot al anmount
of 100 parts by nass) manufactured by | $hi har a Sangyo Kaisha, Ltd.), 7.0
parts by magdolefxamonse tirothasip diydiongrbagesich BYkaAAAE 3olmem, had kyleed abydBYK Japan
K.K.), and 0.01 part by mass of 2-ethyl-4-nethylim dazole (2E4MZ - 28 -

manuf act ur eeching dhethgornCeidt ead dinGonydatrctanide)andmrepydaneralyad! methyli xed in a

honmom xer, to obtain a varnish. ) )
ether and acetate thereof. The solvents may be used singly or in combinations of

two or more.
[0051]

The resin composition of the present embodiment can be prepared by an
ordinary method. As long as the method is a preparing method providing a resin
composition uniformly containing the fluorene-containing epoxy resin (A), the acid
anhydride (B) of the completely or partially hydrogenated product of the aromatic
polycarboxylic acid, the titanium dioxide (C), the wet dispersing agent (D), the
alicyclic epoxy resin (E) to be incorporated if necessary, and the other optional
ingredients, the preparing method is not particularly limited. For example, the
fluorene-containing epoxy resin (A), the acid anhydride (B) of the completely or

partially hydrogenated product of the aromatic polycarboxylic acid, the titanium



A prepreg and a 0.2 mmthick doubl e-sided copper-clad | am nate were
obtained in the sane manner as in exanple 1 except for using the varnish.

[ 0066] (Exanple 6) 36 parts by nass of the solution obtained in
preparation exanple 1 (18 parts by masslof 1,2, 4-cycl ohexanetricarboxylic
acid-1, 2-anhydride (HTMAn)), 41 parts by mass of an alicyclic epoxy resin
(EHPE3150 manuf actured by Dai cel Chem cal Industries Ltd.), 41 parts by

mass of a t nuf actured
T e CRBREY, AU L RELS TR, IS, Bl gt act v
(CRI0 (contadRhfidlylinkSpSraRQArih BY sETRSH, Hid B Q@xtﬁﬁqs bifficRnid@btifedy mass of
Al 203 based on thé total amount of 100 parts by mass) manufactured by

| shi har a SgmgyeyKaé sdim cdaigbsitionbf R RadchseVodiRest @h ba ewgily esded.si ng agent
(BYK- W03 manuf actured by BYK Japan K K. ), and 0.01 part by mass of

2-et hyl-4- [ohyl i m dazol e (2E4MZ manuf actured by Shi koku Chem cal s
Corporation) were stirred and m xed in a honom xer, to obtain a varnish.

A prepreg and aA@.o2gamn tofvank caiobrhsed s mhedsseypplean-tbé eadinl comipeaitionwer e
obtained in the sane manner as in exanple 1 except for using the varnish
[0067] (Exargpeeed7) Any organi@sqbegnt sayypemaeswishoutpertisslaglinoiatiobasionsds i n
preparation exanple 1 (21 parts by mass of 1,2, 4- c%lﬁl ohexanetrl carhoxylic

aci d- 1, 2- affyapitye of Fhm‘rfwr)e COGZP“H% FBO"’(Weﬁﬁ§§) and G agidjaphydrice Bpsky resin
EHPE3150 db t Ltd ts b
ﬁrass of a %@ﬂtpﬁﬁﬁxg\mﬁ ‘Ba #‘V lg@?'f’é IPTPﬂ‘é‘EtlfP? Se(a&%%‘_c W%}ﬁ?’ﬁ’gﬁﬂ?‘rcf urgd

by Gsaka Gas y SS titanium di oxi de
(Ero0e (oo & @"ﬁ%% Rpgis or Puhpy bl B ng) gRR T ARG U086
by mass of ﬁ\jvgo )}3% S&4qn the total ampunt of 100 parts by nass)

manuf act ur & ﬂ ra Sangyo Kaisha, Ltd.), 1.75 parts by nmass of a wet
di sper si ng| @(gg?t (BYK-W03 nmanufactured by BYK Japan K K. ), and 0.01 part
by mass of 2-ethyl-4-nethylimdazol e (2E4MZ manuf act ured by Shi koku

Cheni cal s Cor pogabwh MkathRings (Sfitringeshi-and aﬁu&ﬁ@hdur% ReHOBMILX Bk likePc@bt ai N a

var ni sh. A prepreg and a 0.2 mmthick doubl e-sided copper-cl ad
| am nat e WeE peiddrindddrie dnifarnilpelissalve ordiRpate agrddienexah@l the tesixcept for using
t he varni sh. [0068] (Exanple 8) 44 parts by mass of the solution

obt ai ned i norppeqi@mra'tsipmpaesdarrﬁ]oeeﬁan(qﬂa ipalnetcsasbyf i gisanadm dioxide (C),

1, 2, 4-cycl ohexanetri carboxylic acid-1, 2-anhydride (H TMAn)), 39 parts by
mass of an s@nringyhmecsmp@wmmtss perfSERdpYRsHgRSHERE Vesdeliy Wi gppsiTiay aku
Co., Ltd.), 39 parts by mass of. a conpound having a fl uorene §tructure
(OGSOL PG h@@n&ﬁww&wwwcwbdgﬁa;éa?ﬁ%lsedd?elmn&%‘restheélsperﬂb&ﬂy0 %S parts by

ftit dio 806 t 3to 11 f Si02
and 1 o 3 la”ﬁli’ré"dtsiw%aiﬁ G B odn THE HoI mnGh ed BREoR Sart's by
fact T ts .h
0 sper o1 o MagitpRabke RS MRt ARA hERing AR BB iR pFRSbhF T
by mass of aﬁtnnﬁjané a b'ggc} nyl '0@11(&18‘&, %4%8%Me@ﬁth5ﬁgn(p%ta${bglﬁ%%yai N a

Chem cal s a‘?))r poration) were sti rreg g%% m xe onpm Xxer

var ni sh. mlxmg P bERIUSS, and a 0.2 mmthick doubl e-sided copper-clad

| am nate were obtained in the same manner as in exanple 1 except for using
t he var ni shoosuP069]

On the other hand, a prepreg of the present embodiment can be obtained by
combining the resin composition with a base material, specifically by impregnating
or coating the base material with the resin composition. A method for producing
the prepreg may be performed in accordance with an ordinary method without
particular limitation. For example, the prepreg of the present embodiment can be

produced by impregnating or coating the base material with the resin composition



(Exampl e 9) 42 parts by mass of the solution obtained in preparation
exanple 1 (21 parts by mass of 1,2,4-cycl ohexanetricarboxylic
acid-1, 2-anhydride (HHTMAn)), 71 parts by mass of an alicyclic epoxy resin
(EHPE3150 manufactured by Daicel Chemzal- - 30 - Industries, Ltd.), 8
parts by mass of a conpound having a fluorene structure (OGSOL PG 100
manuf actured by Osaka Gas Chem cals Co., Ltd.), 75 parts by nass of
titani um di,Qxi : t-aj ; i nd 1 to 3
A& &@%a&{lg;g%tlggg{% dlﬁigﬁé%ﬂ%tea ok Qoﬁecp@ésE St ATBS S dREr 071108 &

parts by mass o e total ampbunt of 100 parts by mass)
manuf act ur edo&y dr b RBHRin RE SN (B RBge Lthe rdsin donfposRRht S TRY af@ast if a wet
di spersi ng agent (BYK-WO03 manufactured by BYK Japan K. K.), and 0.01 part
by mass of - etiixbmpostabiyihélniidazie) wragidfrAdvBxide Of At the ediebiroffanicoku

Chem cal s Corporation) were stirred and m xed in a honom xer, to obtain a
varni sh. fillershisypreferaby mrtte san@e 8f Brtd 9196 by charsb based iod ek o peount d

| am nate were obtained in the sane manner as in exanple 1 except for using
t he var ni shhe frepzepf (Epagsehecnili@ddiment. 32 parts by nmass of the sol ution
obtained in Ereparati on exanple 2 (16 parts by mass of

1,2, 4-cycl dnetricarboxylic acid-1, 2-anhydride (H TMAn)), 42 parts by
mass of an alicycljc epoxy resjn (EHPE3150 manuf ac(L‘ured % I?ai cel Chem cal
Industries, Ltdlhe basp mpterial upsd whaithg prepregismprmvachisvehBr e pid%r ene

t t OGS G 10 fact | by .Osak Chem cals. Cq., Ltd.), 75
arts by miGHeGr (OPRRIE BHERT OO RIS IR T B R D oM EPEROPEE by fmes
f Si02 and. 1.to 11 f _Al.203 t of 100
par ts. by iyt Boelif s o) T e R B e S e ) Feb R SR ©

ts b €l i \ Kz d by BYK
Bapan K K rovshirsg, St SRR e P e R TR S P SE
manuf act ur edy1by QRIIKQKHHEREN LAY, NIERIROAH TOSdss WS, ﬁ{ok%aﬁ]ﬁdﬁ@é?go@wed ina
hononi xer, to obtain a varni sSh. A prepreg and a 0O nm t hi ck

doubl e- si dgghnaRY pREs Bhaadlsichns Qaie, iBdrs aabbadanadfibals §ta as poimRRNEr as in
exanple 1 except for using the varnish. [0071] (Exanmple 11) - 31 - 40

parts by npsaniidd bed palestérdibeabt dihesdbdsa npitepiy mby bnpeyentpbadeded &0 part s

by mass of 1,2, 4-cycl ohexanetricarboxylic acid-1, 2-anhydride (H TMAn)), 40
parts by nmassl dfpeadingbpayaintangpiost ppplestiony EdREGISGesTa 1t Hescunelgridly Dai cel
Chem cal Industries, Ltd.), 20 parts by mass of a conpound having a

f1 uorene staydeured siagdsor IEGRBOaRNSE AYe OF BEIby Osaren dath. EmeRvews Co. ,

Ltd.), 20 parts by nass of conpound having. a fluorene structure (OGSOL
PG 100 mna%mpwgwc@aﬁﬁst@é@ %e%ﬁdcaa%pa@alg,mq}toaﬂ)e,qﬁ@c?riogw‘%nﬁfy mass of

titani di oxi d t ai ni .1 to 5 ts b .of Si 02 d1l1to3

par 05 by mieergre B0 S5 gRR Tt A pbtes MERGURE B o DarEe By hass)
fact by. . shi h Kai sh 0 titani

i oxi de. ( caop% RRCEApA0ENE Qe bl o PREG B TRIRGE LT

b f

manut act ur S0y O Har U Shany SXEeeRRHE L coHShPRE) SoMaTBRTd o e

di sper si ng hagRRfes( BMGIUR4 QuiyBaed /CdpehelatienBXid Q?ﬂ@sﬂwgvéﬁ- thbri@BgfLRe01 part

by mass of 2-ethyl -4-nethyli'm dazol e (2E4MZ manutact ured by Shi koku
Chem cal s GRERObALIAR R sVBKEcblihg 8gbnabftheilxedrd sui@bljaRedi XEfe, thichngbt ai n a

varnish. or mass of the base material is not particularly limited. Usually, the base material
having a thickness of about 0.01 to 0.3 mm is suitably used. Especially, from the
viewpoint of a strength and a water-absorbing property, a glass woven fabric having
a thickness of 200 um or less and a mass of 250 g/m2 or less is preferable as the base

material, and a glass woven fabric made of a glass fiber of E-glass is more preferable.

[0056]



The varnish was diluted with nethyl ethyl ketone in equal anobunts with
respect to the nass. A 0.08 mmthick E glass cloth was inpregnated with the
di luted varnish. The E glass cloth was heated at 160C for 4 mn, to obtain

a prepreg having a resin conposition cohtent of 50% by nass. A 0.2
mmt hi ck doubl e-si ded copper-clad | am nate was obtained in the sane manner
as in exanple 1 except for using the prepreg. [0072] (Exanple 12) 32

parts by mass of,theoHal ik oRe ARLAIGEd Il TaRingRAAhd SHsRX NBbEnRn{ & parts
by mass of 1, 2, 4-cycl ohexanetricarboxylic acid-1,2-anhydride (H TMAn)), 42
parts by ”B@%b@fne@'byf}‘ﬂdc%%&ﬂe?raﬁ@g%r §tesiny 4tEHREBISPrepRBY fdgposihgd by Dai cel
Chem cal Industries, Ltd.), 42 parts by nmass of a conpound having a

fl uorene sSifetuttfoit 6n one Sde or HédsSIdes PGh PE:prenwifthe ttacled pogpréEakiad Gas

Chem cals Co., Ltd.), 100 parts by mass of titanium dioxide (JR-806

(cont ai ni ngpndintte-ndldparthesmbtal frakadahe SiepRegandhestaaked ppepregs. by nass of Al 203
based on the total amount of 100 parts by mass) manufactured by Tayca

Cor por at i ofpecifigdlypthetnsetiphforrméas! lemingtaoh t%ap(mix:o@sdlmnafsmbwredu@g Showa
Denko K. K. g 3.0 parts by mass of a wet. di spersing. agent (BYK-W96

manuf act ur &Y PHINEYIe Pagipe ) Yaokingzhplunlion olpiepreps; dispesingp Metaltpy 1- 4-

met hyl i m dazal e . ( 2E4MZ nuf act ur ed. by Shi koku Chem cal s, Corporation) were
stirred an834f REEPRAST & B‘i’?ﬁﬁ’i‘&%rrt?‘e?%e%f)a? ﬁ*%aooa?tﬁm% of the pr‘%ﬁ%g Yar ni sh was

G e v TSR e KL el SIRILE A B SRARER) Bl e, ™55,
= 025 o) o DL ed, ol NG or o o RSB e pRERL R Dt 10 @

resin conmposition €Co S. mm ubl e- si ded

copper - cl agﬁhémvﬂﬁkggg\ﬁﬁso g@gj@ie ?géh Hdfeih RE DA Bar BN RS mASiInNafXBN£ 1 except

for using e prepr ( Conparat i ve anple 1) 23 parts by mass
of a pr eppbb&&& fQfs shelladi ﬁ(lﬁn%iéb'})ibéit RRNAAHRICBBRRR copp? ¥0il BRtERedbW,. ed by
M t subi shi s Chemcal Co., 1nc.), 77 parts by mass of a conpound having a

fl uorene stheeickes{ GEROMeREdi0R nvaputiacihtly échifeyd. CFhkehickasssGheni cal s Co.
Ltd.), 75 parts by mass of titaniumdioxide (CR90 (containing 1 to 5 parts
by mass of pfif@2ablar2do 70t on,Jindandrs phaferably? ©f35AUR03 Abastbdd amd ¢cdnditiamt al anount
of 100 parts by mass) manufactured by Ishihara Sangyo Kaisha, Ltd.), 1.75
parts by miggndfling themetil §pkelad lniagienre Q@mlemlyaﬁwEﬁdactTﬁﬁ@dqw BYK Japan
K.K), and 0.05 part by mass of_ zinc octoate were stirred and mxed in a
honomi xer , an¢cqyiitigns far epaveitignal laminates for printed wiring boards and multilayered

boards can be applied. For example, when the metal foil-clad laminate is molded, a
multistage pressing machine, a multistage vacuum pressing machine, a continuous
molding machine, and an autoclave molding machine or the like can be used. The
lamination molding is generally carried out in the ranges of a temperature of 100 to
300°C, more preferably 150 to 250°C, a planar pressure of 2 to 100 kgf/em?, and a
heating time of 0.05 to 5 hr.  Furthermore, post curing may also be performed at a
temperature of 150 to 300°C if necessary. A multilayered board can be formed by
lamination molding of a combination of the prepreg of the present embodiment with
a separately provided wiring board for an internal layer.
[0057]

The metal foil-clad laminate of the present embodiment may be suitably used

as the printed wiring board by forming a predetermined wiring pattern. Because the



A prepreg and a 0.2 mmthick doubl e-sided copper-clad | am nate were
obtained in the sane manner as in exanple 1 except for using the varnish.
- 33 - [0074] (Conparative Exanple 2) 17 parts by mass of phenol
novol ac ( PHENCLI TE- TD2090 nanuf act ured2®y-DI C Corporation), 83 parts by
mass of a conpound having a fluorene structure (OGSOL PG 100 manuf act ured
by Gsaka Gas Chemicals Co., Ltd.), 75 parts by mass of titanium dioxide

(OR90 ( contgi iy cﬂadtla}nfhai%aaftﬁe B ERbalinBh O et RerBrBidnge Dy s of

Al 203 based on e total amount” o parts nass manuf act ured by

| shi har a S@Q}QBQS Ki2h 9P8eal Htbclancd infhe Qﬁfakfﬁ)l&)hgﬂﬁl%%xcﬂfané tNEYisiBieSIRg¥ Si ng agent
(BYK-W03 nmanufactured by BYK Japan K. K.), 0.05 part by nass of

2- et hyl - 4- pglidhy hhdrua@s 8bes 1€s3 Eéwﬁomeuﬁxasptwaeﬁﬂlayta&u widasuGheridcatis
Corporation) were stirred and m xed in a honmom xer, to obtain a varnish

A prepreg aeal t@anéht,the tikiat Koidolab lamisatd achydepped espeaidlly affeciaely foetle
obtained in the sane manner as in exanple 1 except for using the varnish.
[ 0075] ( Colgbdr-mpunengGxanpd wirB)g board reg8irppgrtheplopemigss of hydr ogenat ed

met hyl nadi ¢ anhydri de (R KACI D 100 nmanufactured by New Japan Cheni cal Co.,
Ltd), 82 parts by mass of a conpound having a fluorene structure (OGSCOL
PG 100 manufactured by OGsaka Gas Chem cals Co., Ltd.), 75 parts by mass of
titani um dfES¥MBES (CRIO (containing 1 to 5 parts by mass of Si02 and 1 to 3
parts by ngﬁg f Al 203 based on the total anobunt of 100 parts by nass)
manuf act ur §$ Ishihara Sangyo Kai sha, Ltd.), 1.75 parts by mass of a wet

di spersing agen xI(e V\%llle oy In%%{ltlfgrf\gwg:%b pg'&e%ﬂﬁv %)h’re%ﬂlgxk% tgl part

by mass of 2-et I'm dazo FanUT act are oK

Cheni cal s %Q%'El@ﬁ 'eQeﬂx)ipl arﬁfﬂsg c%ﬂ zfggxe{) 1&.h v%te'ihe ;BrQTe(ﬁpt ain a

var ni sh. repreg an e- si copper-c
| am nat e Wﬁ’fv%n@&{ ﬁin@?gmﬁt@d Ed“@ne@éﬁ%rdﬁ?é@@ﬁ?ﬁnﬁ%yn ﬁé@mah@r InRXC&REriiQr using

t he varni sh. [0076
noted, "part" represents "part by mass".
[0059]
(Preparation Example 1)

Into a five-necked 300 ml glass round bottom flask equipped with
semicircular stainless-steel agitating blades, a nitrogen duct, a Dean-Stark with
cooling tube, a thermometer, and a glass end cap, 100 g of 1,2,4-
cyclohexanetricarboxylic acid-1,2-anhydride (H-TMAn manufactured by Mitsubishi
Gas Chemical Co., Inc.) and 100 g of methyl ethyl ketone were added all together.
The flask was then heated on a mantle heater to raise a temperature within a reaction
system to 80°C over about 10 min. The mixture was stirred for 60 min to form a
uniform solution. The solution was air-cooled to 50°C in about 10 min to obtain a
solution having a solid content concentration of 50% by mass.

[0060]
(Preparation Example 2)

Into a five-necked 300 ml glass round bottom flask equipped with

semicircular stainless-steel agitating blades, a nitrogen duct, a Dean-Stark with



(Conpar ati ve Exanpl e 4) 28 parts by mass of the solution obtained in
preparation exanple 1 (14 parts by mass of 1,2, 4-cycl ohexanetri carboxylic
acid-1, 2-anhydride (HHTMAn)), 86 parts by mass of an alicyclic epoxy resin
(EHPE3150 manufactured by Daicel Chemzal-Industries, Ltd.), 75 parts by
mass of titaniumdioxide (CR90 (containing 1 to 5 parts by mass of Si 02 and
1 to 3 parts by mass of Al 203 based on the total amount of 100 parts by

mass) manu i i , 1) .75 parts by nass of
a wet disp%gg; éﬁgaEﬁ?&?%@%%%%gg%ﬂgﬁﬁ?égfﬁgggOg%qg¢%4§apan K. K.), and 0.01

part by rfa(%:gd@ﬁex%n@&tm@ar%xyﬁé Both i Bpdleq HORRHWE nidm afat @eddusyerditoybisiii koku

Chem cal s rporation) were stirred and m xed in a honom xer, to obtain a
varni sh.  Gas Chémiia€ o8& Gnaayahdal 00. g2 itk thiy fkrootaniide evesd stiidd et pasthet] ad

| am nate were obtained in the same manner as in exanple 1 except for using
t he var ni siThe [lag7whs (h€o hpaeddon ¥ enahlehpdter tbyaise a temBPatpavtithibnyg remmsen of t he
sol ution obtained in preparation exanple 1 (16 parts by mass of

1, 2, 4- cycl eyseorane? 70°Carvsorlydut 30 auind- Themaxthsedrasérmet{aiimin todampar t s by
mass of a conpound having a fluorene structure (OGSOL PG 100 nmanufactured
by Osaka Gusifamesdletigns Gdie solutign was 28-qeateddo §Q°Grisapont 6¢ B fordiein 8| ¢
(BST200L manufactured by Ni ppon Talc Cp., Lt , 1.75 parts by mass of a
vet di sper $PlHHOmBRRE f i sRpeent ﬁ%{}?@?%@t%(é@og{yghwssj apan K. K. ), and 0.01
part by ma i 2- ethyl-4-nmethylimdazole (2E4MZ manuf actured by Shi koku
Chem cal s %@Vﬁ ration) were stirred and m xed in a honom xer, to obtain a
var ni sh. XMHFQ? varni sh was diluted with nethyl ethyl ketone in equa
anount s mﬁf% ré%pe%t to the mass. A 0.08 mmthick E glass cloth was

| pregnat ed Wit by bR, ol S AN obTRedFn kB h A mPRSt (183 at 160C

for 4 mn, to o prepreg having a resi nposi tioh content of 47% by

Mass. - 3Bymass of 1,2A-QchbhtRadefi @lod9ubhadsi deshyaaap en-Vad)) eapaal e was

obtained in"the same manner as in exanple 1 except for using the prepreg.

[0078] (Compait bVecdpsildeabing a fluorenddtiafuis((ySOBPE;-000 iagufaofurdd on
obtained in preparation exanple 1 (16 parts by nmass of

1, 2, 4- cycl bhé&sakeGns ChebxlglGoc, [adi)d7Sipa2tsdryhyas iofl @tap knT NMajde, (CBE0par t s by
mass of a conpound having a fluorene structure (OGSOL PG 100 manufact ured
by Csaka GéenGhuengddb 8 pags by btads 9f Sivh apdi tte 3iparterhy mass off 4kOdbased paa
(SC-2050MB manuf actured by Admat echs Co. , Ltd.%, 1.75 parts_by nmass of a
wet di sper &wgtaég@ﬁunt@émg WaTSby BasH aeanyrastires B&klh%ao%pgp@ Kayshagng 0. 01

AR O S TR B S NG S
N U R T NN T
P eomat e e PN Rl B PR IR PR 7 2205
Mass. homomixer, to obtain a varnish.
The varnish was diluted with methyl ethyl ketone in equal amounts with
respect to the mass. A 0.08 mm-thick E glass cloth was impregnated with the
diluted varnish. The E glass cloth was heated at 160°C for 4 min, to obtain a
prepreg having a resin composition content of 48% by mass.
Next, the two prepregs were stacked, and 12 pm-thick electrolysis copper
foils (a JTC-LPZ foil manufactured by Nikko Materials Co., Ltd.) were disposed on

both upper and lower sides of the stack. The copper foils and the stack were

pressure-molded by using a vacuum pressing machine under conditions of a



A 0.2 mmthick doubl e-sided copper-clad | am nate was obtained in the sanme
manner as in exanple 1 except for using the prepreg. [0079] (Conparative
Exanpl e 7) 32 parts by nass of the solution obtained in preparation
exanple 1 (16 parts by mass of 1,2, 4=c¥elohexanetricarboxylic

acid-1, 2-anhydride (HTMAn)), 84 parts by mass of a conpound having a
fluorene structure (OGSOL PG 100 manufactured by Gsaka Gas Chem cal s Co.,
Ltd.), 75 o®f 1A ide2 7 ed by
Shons Denk e 238 Gia bRl B0 RELCIR' G ol ¥ Bvic V003

manuf act ur eds bind B ¥nd 8PS0 Kinkto obt@A@ (02 in-Baek dodblamiasd &dppr-elally! -4- - 36
- nmethylimdazol e (2E4MZ manuf act ured by Shi koku Chem cal s Cor porati on)

were stirreghiamd. M xed in a honom xer, to obtain a varnish. The

varni sh was diluted with nmethyl ethyl ketone in equal anmounts with respect
to the mas$0062]10. 08 mMthick E glass cloth was inpregnated with the diluted
varni sh. The E glass cloth was heated at 160C for 4 mn, to obtain a
prepreg ha(Exmgnpde 2esin conposition content of 45% by nass. A 0.2
mmt hi ck doubl e-si ded copper-clad | am nate was obtained in the sanme manner

as in exanpl e 132REEIY Mass of dhanspluting Qhtaiprdeiy Prem@oBoN craphisar dOingEs Exanpl e

8) 32 parts_by mass of the sol ution qbtained,i aration exanple 1
(16 parts gy Ny f b¥a419Y2f02P%%rrzﬂ%&9ém t AidArbantpdrde elaRRp: %%H%Sri de

EQGE&A:%%; Pog RGN SETRED By et e eru e Oes O PRSI GET T by
| I L s Ltd.),
175 part s by hia QRO R (R Rl O s SR TR BRS MR ER00, o0y e

Japan K K cé)ng{i)ﬂgg:l %E%@J&g )ﬁg@fféissi@z afid ?tté)‘x'r%a&g BE Ly émgé?;eésgd bREAMZ

manuf act ur i als Corporation) were stirréd and mxed in a

honomi xer, HQoRPhRAbintd V80 Busdby mass) mahlficMREND S RhiMasa S’ein'&% &Qishht h net hyl
et hyl ketone in equal anobunts with respect to the mass. 0.08 mmthick E

gl ass cl ot tdvpg .75 GRahR6 o It didgersing dE@d (BYKAWSI03 nldiefdcngbdbs cl ot h was
heated at 160C for 4 mn, to obtain a prepreg having a resin conposition
cont ent of BXKGdpankaKs), and 0.01 part by mass of 2-ethyl-4-methylimidazole (2E4MZ
manufactured by Shikoku Chemicals Corporation) were stirred and mixed in a
homomixer, to obtain a varnish.
A prepreg and a 0.2 mm-thick double-sided copper-clad laminate were
obtained in the same manner as in example 1 except for using the varnish.
[0063]
(Example 3)
28 parts by mass of the solution obtained in preparation example 1 (14 parts
by mass of 1,2,4-cyclohexanetricarboxylic acid-1,2-anhydride (H-TMAn)), 86 parts
by mass of a compound having a fluorene structure (OGSOL EG-200 manufactured
by Osaka Gas Chemicals Co., Ltd.), 75 parts by mass of titanium dioxide (CR90-2
(containing 1 to 5 parts by mass of SiO; and 1 to 3 parts by mass of Al,O3 based on
the total amount of 100 parts by mass) manufactured by Ishihara Sangyo Kaisha,

Ltd.), 1.75 parts by mass of a wet dispersing agent (BYK-W903 manufactured by
BYK Japan K.K.), and 0.01 part by mass of 2-ethyl-4-methylimidazole (2E4MZ



A 0.2 mmthick doubl e-sided copper-clad | am nate was obtained in the sanme

manner as in exanple 1 except for using the prepreg. [0081] - 37 -
refl ectance, reflectance after heating, reflectance after UV treatnent, Tg,
a peel strength, and sol der heat reststéance. A nmeasuring nethod and

eval uati on nmethod of each test method are as follows. (Measuring Method)
1) CCL Appearance: the copper foil of the surface of the copper-clad

l'am nate w@ﬁnﬁﬁ%\‘@@bpShiﬁaﬁhbﬂamc@@@&g&aﬁcgm&rmﬁd 4l Hixegivei ds and
unevenness or the |iKe was determ ned by visual observation. As the

det er m nat hemohet&! ®d&in h Remedpper -cl ad | am nates which did not have
nol di ng voi ds and unevenness or the |ike were defined as good, and the
copper -cl ad | anAnatgsg wid £ b.2haac-thivkdionblewidedssopperthellemiesswaer e def i ned as
poor . 2) Reflectance: the copper-clad |lam nate was cut into a size
of 50 x 50ohwminedtiltie sdincinmapnsaay, inanampld cxoppdor fiwig thofvatih. sur f ace was
then renoved by etching to obtain a neasuring sanple. The neasuring sanple
was measur é¢06Fdr refl ectance at 457 nmusing a spectrophotoneter (CVB610d
manuf actured by Konica Mnolta Hol dings, Inc.) based on JIS Z-8722 (average
val ue of n(Exagyple4) 3) Reflectance after Heating: the sanple obtained

inthe it 2 heat - t ted in. t. ajr drier.of 215C f 1 hr, d

the sanpl o wab ABHOIBHEAGN For i BEUEHLE TP EHEPSIAED e GA™ES 1 n 1 he

Sbove, e BTRTD: 5 R BL BRGSO AP S BTt g, o

di cing sawy, and. LhecSARRRE iy Hfudt iR SHEARCG ABSL HRERod RARYEGuRY o ching
g sanple. Th npl e or

to obtain a’ neasurin e measuring s was neasur ed a gl ass

transition b%r ?EEEJ BhUEReRaR VA LT BYGhAIS T HthHEn BfoxeTCRDO 5)

Peel Strength: the copper - cl ad llam nate was cut into a size of 10 x 100 mm
with a di ciqatsang 1208 paht€ bg aRResf $i0),lan@fl tb DaBY BT afes ¥B&1,0ebdsel @nobt ai n a

measuri ng sanple. The neasuring sanple was nmeasured for the tear-off

strengt h othetbal ampmetrof 100 parts by mass) manufactured by Ishihara Sangyo Kaisha,
Ltd.), and 0.01 part by mass of 2-ethyl-4-methylimidazole (2E4MZ manufactured by
Shikoku Chemicals Corporation) were stirred and mixed in a homomixer, to obtain a
varnish.

A prepreg and a 0.2 mm-thick double-sided copper-clad laminate were
obtained in the same manner as in example 1 except for using the varnish.

[0065]
(Example 5)

32 parts by mass of the solution obtained in preparation example 1 (16 parts
by mass of 1,2,4-cyclohexanetricarboxylic acid-1,2-anhydride (H-TMAn)), 84 parts
by mass of a compound having a fluorene structure (OGSOL PG-100 manufactured
by Osaka Gas Chemicals Co., Ltd.), 75 parts by mass of titanium dioxide (CR90
(containing 1 to 5 parts by mass of SiO; and 1 to 3 parts by mass of Al,O3 based on
the total amount of 100 parts by mass) manufactured by Ishihara Sangyo Kaisha,

Ltd.), 7.0 parts by mass of a wet dispersing agent (BYK-W903 manufactured by
BYK Japan K.K.), and 0.01 part by mass of 2-ethyl-4-methylimidazole (2E4MZ



- 38 -

foil

usi ng an aut ograph (AG IS manufactured by Shi madzu Cor porati on)

(average value of n = 5). 6) Sol der Heat Resistance: the copper-clad

| am nat e was cut

into a size of 50 mnmx 50 mmwith a dicing saw, and the
copper foil of the surface was left to2®btain a measuring sanple. The
measuring sanple was immersed in a soldering vessel of 280C for 30 mn,

and

the change i n appearance of the neasuring sanple was then visually observed

(the occur LeRGRACRIKIPSE SRk m@héh@g@/dohﬁo Mﬂ;% Oftirt@Sdnd miReFipd - Eval uation
results are sho&n I n Tablgs énﬁ 2. ) Fr39n- Exaé% g 32 poo5 17' 88

Z.8

homomixer, to obtain a varnish.

A prepreg and a 0.2 mm-thick double-sided copper-clad laminate were
obtained in the same manner as in example 1 except for using the varnish.
[0066]

(Example 6)

36 parts by mass of the solution obtained in preparation example 1 (18 parts
by mass of 1,2,4-cyclohexanetricarboxylic acid-1,2-anhydride (H-TMAn)), 41 parts
by mass of an alicyclic epoxy resin (EHPE3150 manufactured by Daicel Chemical
Industries, Ltd.), 41 parts by mass of a compound having a fluorene structure
(OGSOL EG-200 manufactured by Osaka Gas Chemicals Co., Ltd.), 75 parts by
mass of titanium dioxide (CR90 (containing 1 to 5 parts by mass of SiO; and 1 to 3
parts by mass of Al,O3 based on the total amount of 100 parts by mass) manufactured
by Ishihara Sangyo Kaisha, Ltd.), 1.75 parts by mass of a wet dispersing agent
(BYK-W903 manufactured by BYK Japan K.K.), and 0.01 part by mass of 2-ethyl-4-
methylimidazole (2E4MZ manufactured by Shikoku Chemicals Corporation) were
stirred and mixed in a homomixer, to obtain a varnish.

A prepreg and a 0.2 mm-thick double-sided copper-clad laminate were
obtained in the same manner as in example 1 except for using the varnish
[0067]

(Example 7)

42 parts by mass of the solution obtained in preparation example 1 (21 parts
by mass of 1,2.4-cyclohexanetricarboxylic acid-1,2-anhydride (H-TMAn)), 64 parts
by mass of an alicyclic epoxy resin (EHPE3150 manufactured by Daicel Chemical
Industries, Ltd.), 15 parts by mass of a compound having a fluorene structure
(OGSOL PG-100 manufactured by Osaka Gas Chemicals Co., Ltd.), 75 parts by

mass of titanium dioxide (CR90-2 (containing 1 to 5 parts by mass of SiO, and I to 3
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parts by mass of Al,O3 based on the total amount of 100 parts by mass)
manufactured by Ishihara Sangyo Kaisha, Ltd.), 1.75 parts by mass of a wet
dispersing agent (BYK-W903 manufactured by BYK Japan K.K.), and 0.01 part by
mass of 2-ethyl-4-methylimidazole (2E4MZ manufactured by Shikoku Chemicals
Corporation) were stirred and mixed in a homomixer, to obtain a varnish.

A prepreg and a 0.2 mm-thick double-sided copper-clad laminate were
obtained in the same manner as in example 1 except for using the varnish.
[0068]

(Example 8)

44 parts by mass of the solution obtained in preparation example 1 (22 parts
by mass of 1,2,4-cyclohexanetricarboxylic acid-1,2-anhydride (H-TMAn)), 39 parts
by mass of an alicyclic epoxy resin (SEJ-01R manufactured by Nippon Kayaku Co.,
Ltd.), 39 parts by mass of a compound having a fluorene structure (OGSOL PG-100
manufactured by Osaka Gas Chemicals Co., Ltd.), 75 parts by mass of titanium
dioxide (JR-806 (containing 3 to 11 parts by mass of SiO; and 1 to 3 parts by mass of
AlL,O3 based on the total amount of 100 parts by mass) manufactured by Tayca
Corporation), 1.75 parts by mass of a wet dispersing agent (BYK-W940
manufactured by BYK Japan K.K.), and 0.01 part by mass of 2-ethyl-4-
methylimidazole (2E4MZ manufactured by Shikoku Chemicals Corporation) were
stirred and mixed in a homomixer, to obtain a varnish.

A prepreg and a 0.2 mm-thick double-sided copper-clad laminate were
obtained in the same manner as in example 1 except for using the varnish.

[0069]
(Example 9)

42 parts by mass of the solution obtained in preparation example 1 (21 parts

by mass of 1,2,4-cyclohexanetricarboxylic acid-1,2-anhydride (H-TMAn)), 71 parts

by mass of an alicyclic epoxy resin (EHPE3150 manufactured by Daicel Chemical
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Industries, Ltd.), 8 parts by mass of a compound having a fluorene structure
(OGSOL PG-100 manufactured by Osaka Gas Chemicals Co., Ltd.), 75 parts by
mass of titanium dioxide (CR90 (containing 1 to 5 parts by mass of SiO; and 1 to 3
parts by mass of Al,O3 based on the total amount of 100 parts by mass)
manufactured by Ishihara Sangyo Kaisha, Ltd.), 1.75 parts by mass of a wet
dispersing agent (BYK-W903 manufactured by BYK Japan K.K.), and 0.01 part by
mass of 2-ethyl-4-methylimidazole (2E4MZ manufactured by Shikoku Chemicals
Corporation) were stirred and mixed in a homomixer, to obtain a varnish.

A prepreg and a 0.2 mm-thick double-sided copper-clad laminate were
obtained in the same manner as in example 1 except for using the varnish.

[0070]
(Example 10)

32 parts by mass of the solution obtained in preparation example 2 (16 parts
by mass of 1,2,4-cyclohexanetricarboxylic acid-1,2-anhydride (H-TMAn)), 42 parts
by mass of an alicyclic epoxy resin (EHPE3150 manufactured by Daicel Chemical
Industries, Ltd.), 42 parts by mass of a compound having a fluorene structure
(OGSOL PG-100 manufactured by Osaka Gas Chemicals Co., Ltd.), 75 parts by
mass of titanium dioxide (R-62N (containing 1 to 11 parts by mass of SiO; and 1 to
11 parts by mass of Al,O3 based on the total amount of 100 parts by mass)
manufactured by Sakai Chemical Industry Co., Ltd.), 2.0 parts by mass of a wet
dispersing agent (DisperBYK-111 manufactured by BYK Japan K.K.), and 0.01 part
by mass of 2-ethyl-4-methylimidazole (2E4MZ manufactured by Shikoku Chemicals
Corporation) were stirred and mixed in a homomixer, to obtain a varnish.

A prepreg and a 0.2 mm-thick double-sided copper-clad laminate were
obtained in the same manner as in example 1 except for using the varnish.

[0071]
(Example 11)
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40 parts by mass of the solution obtained in preparation example 1 (20 parts
by mass of 1,2,4-cyclohexanetricarboxylic acid-1,2-anhydride (H-TMAn)), 40 parts
by mass of an alicyclic epoxy resin (EHPE3150 manufactured by Daicel Chemical
Industries, Ltd.), 20 parts by mass of a compound having a fluorene structure
(OGSOL EG-200 manufactured by Osaka Gas Chemicals Co., Ltd.), 20 parts by
mass of a compound having a fluorene structure (OGSOL PG-100 manufactured by
Osaka Gas Chemicals Co., Ltd.), 50 parts by mass of titanium dioxide (CR90
(containing 1 to 5 parts by mass of SiO, and 1 to 3 parts by mass of Al,O3 based on
the total amount of 100 parts by mass) manufactured by Ishihara Sangyo Kaisha,
Ltd.), 50 parts by mass of titanium dioxide (CR90-2 (containing 1 to 5 parts by mass
of Si0, and 1 to 3 parts by mass of Al,O3 based on the total amount of 100 parts by
mass) manufactured by Ishihara Sangyo Kaisha, Ltd.), 2.3 parts by mass of a wet
dispersing agent (BYK-W940 manufactured by BYK Japan K.K.), and 0.01 part by
mass of 2-ethyl-4-methylimidazole (2E4MZ manufactured by Shikoku Chemicals
Corporation) were stirred and mixed in a homomixer, to obtain a varnish.

The varnish was diluted with methyl ethyl ketone in equal amounts with
respect to the mass. A 0.08 mm-thick E glass cloth was impregnated with the
diluted varnish. The E glass cloth was heated at 160°C for 4 min, to obtain a
prepreg having a resin composition content of 50% by mass.

A 0.2 mm-thick double-sided copper-clad laminate was obtained in the same
manner as in example 1 except for using the prepreg.

[0072]
(Example 12)

32 parts by mass of the solution obtained in preparation example 2 (16 parts
by mass of 1,2,4-cyclohexanetricarboxylic acid-1,2-anhydride (H-TMAn)), 42 parts
by mass of an alicyclic epoxy resin (EHPE3150 manufactured by Daicel Chemical

Industries, Ltd.), 42 parts by mass of a compound having a fluorene structure
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(OGSOL PG-100 manufactured by Osaka Gas Chemicals Co., Ltd.), 100 parts by
mass of titanium dioxide (JR-806 (containing 3 to 11 parts by mass of SiO; and 1 to
3 parts by mass of Al,O3 based on the total amount of 100 parts by mass)
manufactured by Tayca Corporation), 200 parts by mass of alumina (CB-A05S
manufactured by Showa Denko K.K.), 3.0 parts by mass of a wet dispersing agent
(BYK-W996 manufactured by BYK Japan K.K.), and 0.01 part by mass of 2-ethyl-4-
methylimidazole (2E4MZ manufactured by Shikoku Chemicals Corporation) were
stirred and mixed in a homomixer, to obtain a varnish.

The varnish was diluted with methyl ethyl ketone in equal amounts with
respect to the mass. A 0.08 mm-thick E glass cloth was impregnated with the
diluted varnish. The E glass cloth was heated at 160°C for 4 min, to obtain a
prepreg having a resin composition content of 58% by mass.

A 0.2 mm-thick double-sided copper-clad laminate was obtained in the same
manner as in example 1 except for using the prepreg.

[0073]
(Comparative Example 1)

23 parts by mass of a prepolymer of 2,2-bis(4-cyanatephenyl)propane (CA210
manufactured by Mitsubishi Gas Chemical Co., Inc.), 77 parts by mass of a
compound having a fluorene structure (OGSOL PG-100 manufactured by Osaka Gas
Chemicals Co., Ltd.), 75 parts by mass of titanium dioxide (CR90 (containing 1 to 5
parts by mass of SiO, and 1 to 3 parts by mass of Al,Os3 based on the total amount of
100 parts by mass) manufactured by Ishihara Sangyo Kaisha, Ltd.), 1.75 parts by
mass of a wet dispersing agent (BYK-W903 manufactured by BYK Japan K.K.), and
0.05 part by mass of zinc octoate were stirred and mixed in a homomixer, to obtain a
varnish.

A prepreg and a 0.2 mm-thick double-sided copper-clad laminate were

obtained in the same manner as in example 1 except for using the varnish.
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[0074]
(Comparative Example 2)

17 parts by mass of phenol novolac (PHENOLITE-TD2090 manufactured by
DIC Corporation), 83 parts by mass of a compound having a fluorene structure
(OGSOL PG-100 manufactured by Osaka Gas Chemicals Co., Ltd.), 75 parts by
mass of titanium dioxide (CR90 (containing 1 to 5 parts by mass of SiO; and 1 to 3
parts by mass of Al,O3 based on the total amount of 100 parts by mass)
manufactured by Ishihara Sangyo Kaisha, Ltd.), 1.75 parts by mass of a wet
dispersing agent (BYK-W903 manufactured by BYK Japan K.K.), and 0.05 part by
mass of 2-ethyl-4-methylimidazole (2E4MZ manufactured by Shikoku Chemicals
Corporation) were stirred and mixed in a homomixer, to obtain a varnish.

A prepreg and a 0.2 mm-thick double-sided copper-clad laminate were
obtained in the same manner as in example 1 except for using the varnish.
[0075]
(Comparative Example 3)

18 parts by mass of hydrogenated methylnadic anhydride (RIKACID HNA-
100 manufactured by New Japan Chemical Co., Ltd), 82 parts by mass of a
compound having a fluorene structure (OGSOL PG-100 manufactured by Osaka Gas
Chemicals Co., Ltd.), 75 parts by mass of titanium dioxide (CR90 (containing 1 to 5
parts by mass of SiO, and 1 to 3 parts by mass of Al,O3 based on the total amount of
100 parts by mass) manufactured by Ishihara Sangyo Kaisha, Ltd.), 1.75 parts by
mass of a wet dispersing agent (BYK-W903 manufactured by BYK Japan K.K.), and
0.01 part by mass of 2-ethyl-4-methylimidazole (2E4MZ manufactured by Shikoku
Chemicals Corporation) were stirred and mixed in a homomixer, to obtain a varnish.

A prepreg and a 0.2 mm-thick double-sided copper-clad laminate were
obtained in the same manner as in example 1 except for using the varnish.

[0076]
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(Comparative Example 4)

28 parts by mass of the solution obtained in preparation example 1 (14 parts
by mass of 1,2,4-cyclohexanetricarboxylic acid-1,2-anhydride (H-TMAn)), 86 parts
by mass of an alicyclic epoxy resin (EHPE3150 manufactured by Daicel Chemical
Industries, Ltd.), 75 parts by mass of titanium dioxide (CR90 (containing 1 to 5 parts
by mass of SiO, and 1 to 3 parts by mass of Al,O; based on the total amount of 100
parts by mass) manufactured by Ishihara Sangyo Kaisha, Ltd.), 1.75 parts by mass of
a wet dispersing agent (BYK-W903 manufactured by BYK Japan K.K.), and 0.01
part by mass of 2-ethyl-4-methylimidazole (2E4MZ manufactured by Shikoku
Chemicals Corporation) were stirred and mixed in a homomixer, to obtain a varnish.

A prepreg and a 0.2 mm-thick double-sided copper-clad laminate were
obtained in the same manner as in example 1 except for using the varnish.

[0077]
(Comparative Example 5)

32 parts by mass of the solution obtained in preparation example 1 (16 parts
by mass of 1,2,4-cyclohexanetricarboxylic acid-1,2-anhydride (H-TMAn)), 84 parts
by mass of a compound having a fluorene structure (OGSOL PG-100 manufactured
by Osaka Gas Chemicals Co., Ltd.), 75 parts by mass of calcined talc (BST200L
manufactured by Nippon Talc Co., Ltd.), 1.75 parts by mass of a wet dispersing
agent (BYK-W903 manufactured by BYK Japan K.K.), and 0.01 part by mass of 2-
ethyl-4-methylimidazole (2E4MZ manufactured by Shikoku Chemicals Corporation)
were stirred and mixed in a homomixer, to obtain a varnish.

The varnish was diluted with methyl ethyl ketone in equal amounts with
respect to the mass. A 0.08 mm-thick E glass cloth was impregnated with the
diluted varnish. The E glass cloth was heated at 160°C for 4 min, to obtain a

prepreg having a resin composition content of 47% by mass.



8' 58 ' 6L

t1l. 008 5/0 Exanple 2 F poo5 8 68 EZ8 61

- 35 -

A 0.2 mm-thick double-sided copper-clad laminate was obtained in the same
manner as in example 1 except for using the prepreg.
[0078]

(Comparative Example 6)

32 parts by mass of the solution obtained in preparation example 1 (16 parts
by mass of 1,2,4-cyclohexanetricarboxylic acid-1,2-anhydride (H-TMAn)), 84 parts
by mass of a compound having a fluorene structure (OGSOL PG-100 manufactured
by Osaka Gas Chemicals Co., Ltd.), 75 parts by mass of fused silica (SC-2050MB
manufactured by Admatechs Co., Ltd.), 1.75 parts by mass of a wet dispersing agent
(BYK-W903 manufactured by BYK Japan K.K.), and 0.01 part by mass of 2-ethyl-4-
methylimidazole (2E4MZ manufactured by Shikoku Chemicals Corporation) were
stirred and mixed in a homomixer, to obtain a varnish.

The varnish was diluted with methyl ethyl ketone in equal amounts with
respect to the mass. A 0.08 mm-thick E glass cloth was impregnated with the
diluted varnish. The E glass cloth was heated at 160°C for 4 min, to obtain a
prepreg having a resin composition content of 45% by mass.

A 0.2 mm-thick double-sided copper-clad laminate was obtained in the same
manner as in example 1 except for using the prepreg.

[0079]
(Comparative Example 7)

32 parts by mass of the solution obtained in preparation example 1 (16 parts
by mass of 1,2,4-cyclohexanetricarboxylic acid-1,2-anhydride (H-TMAn)), 84 parts
by mass of a compound having a fluorene structure (OGSOL PG-100 manufactured
by Osaka Gas Chemicals Co., Ltd.), 75 parts by mass of aluminium hydroxide (H42-
I manufactured by Showa Denko K.K.), 1.75 parts by mass of a wet dispersing agent

(BYK-W903 manufactured by BYK Japan K.K.), and 0.01 part by mass of 2-ethyl-4-
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methylimidazole (2E4MZ manufactured by Shikoku Chemicals Corporation) were
stirred and mixed in a homomixer, to obtain a varnish.

The varnish was diluted with methyl ethyl ketone in equal amounts with
respect to the mass. A 0.08 mm-thick E glass cloth was impregnated with the
diluted varnish. The E glass cloth was heated at 160°C for 4 min, to obtain a
prepreg having a resin composition content of 45% by mass.

A 0.2 mm-thick double-sided copper-clad laminate was obtained in the same
manner as in example 1 except for using the prepreg.

[0080]
(Comparative Example 8)

32 parts by mass of the solution obtained in preparation example 1 (16 parts
by mass of 1,2,4-cyclohexanetricarboxylic acid-1,2-anhydride (H-TMAn)), 84 parts
by mass of a compound having a fluorene structure (OGSOL PG-100 manufactured
by Osaka Gas Chemicals Co., Ltd.), 75 parts by mass of boehmite (BS100
manufactured by Kawai Lime Industry Co., Ltd.), 1.75 parts by mass of a wet
dispersing agent (BYK-W903 manufactured by BYK Japan K.K.), and 0.01 part by
mass of 2-ethyl-4-methylimidazole (2E4MZ manufactured by Shikoku Chemicals
Corporation) were stirred and mixed in a homomixer, to obtain a varnish.

The varnish was diluted with methyl ethyl ketone in equal amounts with
respect to the mass. A 0.08 mm-thick E glass cloth was impregnated with the
diluted varnish. The E glass cloth was heated at 160°C for 4 min, to obtain a
prepreg having a resin composition content of 47% by mass.

A 0.2 mm-thick double-sided copper-clad laminate was obtained in the same
manner as in example 1 except for using the prepreg.

[0081]
The copper-clad laminates of examples 1 to 12 and comparative examples 1

to 8 obtained as described above were measured and evaluated for CCL appearance,
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reflectance, reflectance after heating, reflectance after UV treatment, Tg, a peel
strength, and solder heat resistance.

A measuring method and evaluation method of each test method are as
follows.

(Measuring Method)

1) CCL Appearance: the copper foil of the surface of the copper-clad laminate
was removed by etching, and confirmation of molding voids and unevenness or the
like was determined by visual observation. As the determination reference, the
copper-clad laminates which did not have molding voids and unevenness or the like
were defined as good, and the copper-clad laminates which had molding voids or
unevenness were defined as poor.

2) Reflectance: the copper-clad laminate was cut into a size of 50 x 50 mm
with a dicing saw, and the copper foil of the surface was then removed by etching to
obtain a measuring sample. The measuring sample was measured for reflectance at
457 nm using a spectrophotometer (CM3610d manufactured by Konica Minolta
Holdings, Inc.) based on JIS Z-8722 (average value of n = 5).

3) Reflectance after Heating: the sample obtained in the item 2) was heat-
treated in a hot air drier of 215°C for 1 hr, and the sample was then measured for
reflectance in the same manner as in the above measurement of the reflectance
(average value of n = 5).

4) Tg: the copper-clad laminate was cut into a size of 15 x 40 mm with a
dicing saw, and the copper foil of the surface was then removed by etching to obtain
a measuring sample. The measuring sample was measured for a glass transition
temperature by a DMA method (average value of n = 3).

5) Peel Strength: the copper-clad laminate was cut into a size of 10 x 100 mm
with a dicing saw, and the copper foil of the surface was left to obtain a measuring

sample. The measuring sample was measured for the tear-off strength of the copper
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copper-clad | am nates of exanples 1 to 12 have high refl ectance and

refl ectance after heating, and undergo | ess deterioration in optical

refl ectance when subjected to a heat-t#@atnent. On the other hand, it was
confirmed that the copper-clad | am nates of conparative exanples 1 to 3
whi ch do not use an acid anhydride (B) of a conpletely or partially
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1, 2, 4- cycl ohexanetri carboxylic acid-1,2-anhydride and

1,2, 4, 5- cyghbexared)et racar boxyl i ¢ acid di anhydride have | ow refl ectance
after heating and undergo a renmarkabl e deterioration in optical reflectance
when subj ect ed 6Sddérdddat Redauina@nthe doppsvadadianfinaterads titdahtotasizeadddider - cl ad

| am nat e of conparative exanple 4 which does not use a fluorene-containing
epoxy resi mniA)Sthas withva defigeaianndthefcoppertfedbf thg sarfaceumabdefjdesbiain

remar kabl e deterioration in optical reflectance when subjected to a heat

t reat ment . amgaswEreenwle. i tTheaseasertd samde Maatmmbeed sppedaingdesghphat es of
conparative exanples 5 to 8 which do not use titaniumdioxide (C) have | ow
r ef | ect anc@8@itdfor 8 meint adcibe ghange imenpepiggee 9igbeseasuring sagplgeizsthgied above,

the present.invention s not limted to the aboyve-nenti oped enbqdi ment and
exanpl os,  HIHRGOREREL(Pe ACCHEHRCR BIRP RSP PG wngﬂegegﬁétst%ag%oes not

depart fromthe,.gi,st. of the present. i nti o I ndustrial Applicability

[ 0086] no At B S abL TR JAEES e Avent 1 on can be wi dely and
effectivel¥ llized in various applications such as electrical and

el ectronic naterials, a machine tool material, and an aviation materi al

whi ch require heat resistance and |ight resistance. Particularly, the
present invention can be effectively utilized in fields - 42 - such as a
printed wiring board and an LED-nounting printed wiring board which require
particularly excellent heat resistance and |ight resistance. [0087]

The present application clains priority from Japanese Patent Application
(Japanese Patent Application No. 2011-033179) filed to the Japan Patent

O fice on February 18, 2011, the contents of which are hereby incorporated
by reference.
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wherein RL and R2 each i ndependently represent a hydrogen atom a C-05
strai ght-chain al kyl group or branched al kyl group; R3 each independently
represents a hydrogen atomor a nmethyl group; and n each independently
represents an integer of 0 to 10; _ n acid anhydride (B) of a
conpletely or partially hydrogenated product of an aromatic pol ycarboxylic
acid; titaniumdioxide (C); and a wet dispersing agent (D). [ aim 2]

The resin conposition according to claiml  further conprising an alicyclic
epoxy resin (E). | 44/ - [[Aaim 3] The|resin conposition according to
claim1l or 2, furjther,conprising|an all\licycmlic epoxy resin (E), wherein a
content of the fl|# Eiagoaéccgtairing ejxy eesin (A is 3 to 95 parts by nass
based on 100 part|§ g/ rasg i n tiottal pf the fl uorene-containing epoxy resin
(A), the acid anhydride (B) of {the conpletely or partially hydrogenated
product of the arjomatit palycarboxyllc acid| and the alicyclic epoxy resin
(BE). [daimdi4] 2 ~The resin donposjtion according to any one of clains 1
to 3, further com@€sEng am alijcyeligyepoxy|resin (E),
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wherein a content of the titaniumdioxide (C) is 10 to 500 parts by nmass
based on 100 parts by nmass in total of the fluorene-containing epoxy resin
(A), the acid anhydride (B) of the conpletely or partially hydrogenated
product of the aromatic pol ycarboxyl+cdéiactd, and the alicyclic epoxy resin
(B). [COaimb5] The resin conposition according to any one of clains 1
to 4, wherein a nmean particle dianeter of the titaniumdioxide (C) is 5 pm
or |ess. [ga@éﬂn 6] The resin conposition according to any one of
claims 1t , further conmprising an alicyclic epoxy resin (E), wherein a

content of the fhARie dhQrd dewhkoniPmd® iHaPalPHe BppdrscIRYafBgtesised on 100

parts by mass in total of the fluorene-containing epoxy resin (A), the acid

anhydri de ¢Bim@Es 1 he1TRARIIBEE Y c@bndRantiréfldYanky dft@IRABI L AnP RIS of the
aromati c pol ycarboxylic acid, and the alicyclic epoxy resin (E). [Caim7]
The resin tRspastidraton ACaRicHi Bfedtincaheaneabjeéted tad haut frefitmefiy. viretiei n t he
titaniumdioxide (C) is surface-treated by Si 02, Al 203, Zr02, and/or ZnO;
and - 45 etheohprd, #ems@obfitnoeditbatphe teppoy-clad $aninhteSoOGmMPar&ivteexadpjpart s by
mass of Al 203, 0.5 to 15 parts by mass of Zr02, and/or 0.5 to 15 parts by
mass of ZnOto Badech dnnathee roaeill anmuliide (B) ofiocompletely ¢npaneally of the titani um
dioxide (Q). [Caim 8] The resin conposition according to any one of
claims 1 tBydrogenstadairpdychef e arapiatierpalyexbesylic@rid, @a@ﬁwlﬁé&é%tfi—eat ed by Si02

SR O R SRR RN R
titani um diac(:)lcyl id?a%hgrg)lde have low reflectance after heating and undergo a remarkable
deterioration in optical reflectance when subjected to a heat treatment. It was
confirmed that the copper-clad laminate of comparative example 4 which does not
use a fluorene-containing epoxy resin (A) has low reflectance after heating and
undergoes a remarkable deterioration in optical reflectance when subjected to a heat
treatment. Furthermore, it was confirmed that the copper-clad laminates of
comparative examples 5 to 8 which do not use titanium dioxide (C) have low
reflectance and reflectance after heating.
[0085]

As described above, the present invention is not limited to the above-

mentioned embodiment and examples, and modifications can be properly made in a

scope that does not depart from the gist of the present invention.

Industrial Applicability
[0086]

As described above, the present invention can be widely and effectively
utilized in various applications such as electrical and electronic materials, a machine
tool material, and an aviation material which require heat resistance and light

resistance. Particularly, the present invention can be effectively utilized in fields



[ C ai m9] The resin conposition according to any one of clains 1 to 8,
wherein the wet dispersing agent (D) is a polyner wet dispersing agent
having an acid value of 20 to 200 ngKOH/ g. [C ai m 10] The resin
conposition according to any one of €l@nms 1 to 9, further conprising an
alicyclic epoxy resin (E), wherein a content of the wet dispersing agent
(D) is 0.05 to 5 parts by mass based on 100 parts by mass in total of the

1 uorene- coptal ) é}géﬁf\gﬁﬁlﬁébﬁﬁi&nﬁ%&éﬁ%ﬁ@%ﬂ%?Hﬁ%@ WiflRe b8 Wnidife

conpl etel y or par ogenat ed pro e aromati1 c polycarboxylic
acid, and theialhaxelaS KPQKY: E&P tdistdake abddigitRsldnche resin conposition
according to claim1l, wherein a content of the fluorene-containing epoxy
resin (A) icogd)to 95 parts by mass based on 100 parts by mass in total of

t he fl uorene-contai ning epoxy resin (A and the acid anhydride (B) of the
conpl etely or pa@hé pbdny applitatgediainedprivrog tioin Ribatdie Pateormpplcapoh ycar boxyl i c
acid. [Claiml1l2] - 46 -

(Japanese Patent Application No. 2011-033179) filed to the Japan Patent Office on

February 18, 2011, the contents of which are hereby incorporated by reference.



The resin conposition according to claim1 or 11, wherein a content of the
titaniumdioxide (C) is 10 to 500 parts by mass based on 100 parts by nass
in total of the fluorene-containing epoxy resin (A and the acid anhydride
(B) of the conpletely or partially hydrpgenated product of the aromatic

pol ycarboxylic acid. [ aim 13] The resin conposition according to any
one of clains 1, 11, and 12, wherein a content of the titanium di oxide (C)
is 10 to 300 parts by nass based on g;(ri)fgmgarts by mass in total of the

fl uor ene-cont ai ni ng epoxy resin (A he acid anhydride (B) of the
conpletely or partially hydrogenated product of the aromatic pol ycarboxylic
acid. [Claim1l4] The resin conposition according to any one of clains 1,
and 11 to [Jéainy\/me;rei n a content of the wet dispersing agent (D) is 0.05 to
5 parts by nass based on 100 parts by nass in total of the

f1 uor ene- cont ai Qi Qeh ERYPKitloRTohpriingand the acid anhydride (B) of the
conpletely or partially hydrogenat e§ product of the aromatic pol ycarboxylic

aci d. [ ai m 15 fluorene-ddMaihiB§ iePoSORBag Al reptesra@a e gagerabioamylaqne of cl ai ms

1 to 14 for an LED-nmounting printed wiring board. [C aim 16] A prepreg
prepar ed bjFormplagignati ng or coating a base material with the resin

conposition-according to any one of clains 1 to 15. [Caim17] A net al
foil-clad | am nate obt ai ned.b i -60e-1pr epr eg according to claim 16 or

stacking at |east two prepregs jaccording t@ cl gijm 16, di sposing a netal
foil on one side or both sides ‘of bhe/nprepreg or the stacked prepregs, and

| am nate-nol ding the netal foil and the prepreg. or tge ft acked prepregs.
wherein m represents an integer of 0 to 20, and X each’independently represents a

unit represented by the following formula (2):

40*7\5’\/\72 v ol
| J

-
A\

R1

[Formula 2]

(2)

wherein R1 and R2 each independently represent a hydrogen atom, a C1-C5 straight-
chain alkyl group or branched alkyl group; R3 each independently represents a
hydrogen atom or a methyl group; and n each independently represents an integer of
0to 10;

an acid anhydride (B) of a completely or partially hydrogenated product of an
aromatic polycarboxylic acid;

titanium dioxide (C); and

a wet dispersing agent (D).
[Claim 2]

The resin composition according to claim 1, further comprising an alicyclic

epoxy resin (E).
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[Claim 3]

The resin composition according to claim 1 or 2, further comprising an
alicyclic epoxy resin (E),
wherein a content of the fluorene-containing epoxy resin (A) is 3 to 95 parts by mass
based on 100 parts by mass in total of the fluorene-containing epoxy resin (A), the
acid anhydride (B) of the completely or partially hydrogenated product of the
aromatic polycarboxylic acid, and the alicyclic epoxy resin (E).
[Claim 4]

The resin composition according to any one of claims 1 to 3, further
comprising an alicyclic epoxy resin (E),
wherein a content of the titanium dioxide (C) is 10 to 500 parts by mass based on 100
parts by mass in total of the fluorene-containing epoxy resin (A), the acid anhydride
(B) of the completely or partially hydrogenated product of the aromatic
polycarboxylic acid, and the alicyclic epoxy resin (E).
[Claim 5]

The resin composition according to any one of claims 1 to 4, wherein a mean
particle diameter of the titanium dioxide (C) is 5 pm or less.
[Claim 6]

The resin composition according to any one of claims 1 to 5, further
comprising an alicyclic epoxy resin (E),
wherein a content of the titanium dioxide (C) is 10 to 300 parts by mass based on 100
parts by mass in total of the fluorene-containing epoxy resin (A), the acid anhydride
(B) of the completely or partially hydrogenated product of the aromatic
polycarboxylic acid, and the alicyclic epoxy resin (E).
[Claim 7]

The resin composition according to any one of claims 1 to 6, wherein the

titanium dioxide (C) is surface-treated by SiO,, Al;O3, ZrO,, and/or ZnO; and
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comprises 0.5 to 15 parts by mass of SiO,, 0.5 to 15 parts by mass of Al,O3, 0.5 to 15
parts by mass of ZrO,, and/or 0.5 to 15 parts by mass of ZnO, based on the total
amount of 100 parts by mass of the titanium dioxide (C).

[Claim 8]

The resin composition according to any one of claims 1 to 7, wherein the
titanium dioxide (C) is surface-treated by SiO, and Al,Os; and comprises 1 to 11
parts by mass of SiO, and 1 to 11 parts by mass of Al,O3, based on the total amount
of 100 parts by mass of the titanium dioxide (C).

[Claim 9]

The resin composition according to any one of claims 1 to 8, wherein the wet
dispersing agent (D) is a polymer wet dispersing agent having an acid value of 20 to
200 mgKOH/g.

[Claim 10]

The resin composition according to any one of claims 1 to 9, further
comprising an alicyclic epoxy resin (E),
wherein a content of the wet dispersing agent (D) is 0.05 to 5 parts by mass based on
100 parts by mass in total of the fluorene-containing epoxy resin (A), the acid
anhydride (B) of the completely or partially hydrogenated product of the aromatic
polycarboxylic acid, and the alicyclic epoxy resin (E).

[Claim 11]

The resin composition according to claim 1, wherein a content of the
fluorene-containing epoxy resin (A) is 3 to 95 parts by mass based on 100 parts by
mass in total of the fluorene-containing epoxy resin (A) and the acid anhydride (B)
of the completely or partially hydrogenated product of the aromatic polycarboxylic
acid.

[Claim 12]
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The resin composition according to claim 1 or 11, wherein a content of the
titanium dioxide (C) is 10 to 500 parts by mass based on 100 parts by mass in total of
the fluorene-containing epoxy resin (A) and the acid anhydride (B) of the completely
or partially hydrogenated product of the aromatic polycarboxylic acid.

[Claim 13]

The resin composition according to any one of claims 1, 11, and 12, wherein a
content of the titanium dioxide (C) is 10 to 300 parts by mass based on 100 parts by
mass in total of the fluorene-containing epoxy resin (A) and the acid anhydride (B)
of the completely or partially hydrogenated product of the aromatic polycarboxylic
acid.

[Claim 14]

The resin composition according to any one of claims 1, and 11 to 13,
wherein a content of the wet dispersing agent (D) is 0.05 to 5 parts by mass based on
100 parts by mass in total of the fluorene-containing epoxy resin (A) and the acid
anhydride (B) of the completely or partially hydrogenated product of the aromatic
polycarboxylic acid.

[Claim 15]

The resin composition according to any one of claims 1 to 14 for an LED-
mounting printed wiring board.
[Claim 16]

A prepreg prepared by impregnating or coating a base material with the resin
composition according to any one of claims 1 to 15.

[Claim 17]

A metal foil-clad laminate obtained by placing one prepreg according to claim
16 or stacking at least two prepregs according to claim 16, disposing a metal foil on
one side or both sides of the prepreg or the stacked prepregs, and laminate-molding

the metal foil and the prepreg or the stacked prepregs.



