- 1 - Description Title of Invention: RESIN COMWCOSI 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 netal foil-clad |amnate.
In particular, the present invention nel-ates to a resin conposition, a
prepreg, and a netal foil-clad | am nate which can be suitably used in a
light emtting diode (LED)-nounting printed wiring board. Background Art

[ 0002] Conventionally, a lamnate .or the |ike obtained by

i mpregnating a gl ass woven fabric WtHPHA"epoxy resin containing titani um
di oxi de and thereafter curing the inpregnated gl ass woven fabric by heating
(for exanple, see Patent Literature 1) has been known as an LED- nounti ng
pri nt ed Wiihoge ARRfith REANRIoMPBRRHRA ISRIBARD MBTAIAF IS NG _epoXy
resin usually has Tow heat resistance, ‘a substrate surface is discolored by
a heat tregt tAn roduci ng process and LED-nounting process of a
printed wﬁ?ﬁ%gqﬁggpgngr by heating or light irradiation when used after
LED nounting, which nay cause a problemthat reflectance is remarkably
decreased. [0003] Because an LED em tting short-wavel ength |ight such
as bl ue | ighhniagidimbi te light is especially generalized in recent years, a
| am nate having particularly excellent heat resistance and |ight resistance
has been deéo@irided for the tam nate used in the LED nounting printed wring
board. Therefore, there is required a - 2 -- copper-clad | am nate which
has excel | ent HAbapresegiisteatior relatehiond tesintviogiposifon,calrepret| andtaaneel i n an
ultraviolet light region and a visible |ight region, undergoes |ess

det er i or atfPh§lddrampraie alln pafticeles.dhe Brejgie invsnbpeelaes oA 1§SIASANPPHBYL nent  or

a light irradiation treatpent. prepreg which is de  of esin

conposi t i GrPTERREaAA ATgetal fBils%fﬁjeQ Inasd phShEaR Byitab slil%?dmﬁg%tn alicyclic
epoxy resin . (B), .and. titani um di oxi de .£%B and a base material, or the |ike
is proposé@“&H@cpﬁg(F%Eaﬂpgﬂﬁﬁ¥f¥W5%‘@£ﬁ P@%‘see Patent Literature 2).

[ 0004] On the other hand, trial for inproving optical reflectance of
a substrate for | oading an optical sem conductor device is perforned by

i ncor por aty lhicyclic acid anhydride into a resin conposition. A
thernosetf?%ggggPﬁégf refl ectance resin conposition is proposed as the
resin conqg§@jpon (for exanple, see Patent Literature 3). The resin
conposition contains an epoxy resin (A), a curing agent (B), an inorganic
filler (C, a WunbentRngiEntlahiate @nte BkEbtRINnEMBy agpREndtn).a gld8 resin

conposition contains a cycl ohexane tricarboxylic acid anhydride as the
curi ng agenbdvephBhbrichiiizh aespoxycesipesnthinary titasiuopdidxidé anceflesattanaeingf 90% or
more in a wavel ength of 800 nmto 350 nmafter curing, and can be
pressur e- nbt depregnatedbglasstveonsarfaini by l(@ting (85 Syanydé,oee Patgnt Intprature 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, there is required a



Citation List Patent Literature [0005] Patent Literature 1: Japanese Patent
Lai d- Open No. 10-202789 Patent Literature 2: Japanese Patent Lai d-OQpen No.
2008- 1880 Patent Literature 3: Japanese Patent Lai d-COpen No. 2008-106226 -
3 - Technical Problem [0006] However, higher brightness and higher

out put of the LED progress, and the field of application of the LED further
extends to | arge display applications such as television, and hone |ighting

licati f iniaturjzed displ l.icati such ) i
Tobi | & phaREPErRRL RS Wil Gk cxerflEHdra SIs@nten i HAEEEAOPHG! & 1 ur t her
i d f ; to di I ti d.deter]j i by heat
[5nt s CotdEa i pahale et fetoBand anir Ohae SRR Fstn denanded.
[ 0007] de{ r%rr]ﬁiotnqg rc])gﬁcqilfl?% efc’tahct,I ewﬁgé) é’u%iéz?éattb%r}}%%t tjl:')@a @gﬁtol Iatligﬁat ure 2
S e rcal r

insufficiently Suppresses eterroration 1n e op ect ance when

subj ect ed it fich RERmehT € PRBlcoANcH Rendde At r%s{ié}%ﬁ%ﬁégit@ LnEAkiRBAL , which

requires a turt I nNprove ernore, a adhesi on (pee

strength) pMdian@ ABLRU hBky rdsh (9L arpm?i:&eé&siy%si@m),, atd"@ahi@al i zation of a
resin conposition having al so an excell'ent peel strength with the netal

foil is refugatad), hadabidenatbeupsthé likd isipisvd fg thdeqhigdrheliforty of a
nmetal foil-clad |'am nate. [0008] On the other hand, in Patent

Li t er at ur eex3mphs) betelhitérit Tyteandte @t i cal refl ectance characteristics in 1.0
mmt hi ck transfer nol ding have been under consideration. However,

ori gi nal | y{0O04le techni que of Patent Literature 3 relates to a tablet nolded
article having one or nore recessed parts (oPening parts) as a region for

| oadi ng an opt iQmthe oeher bawd taal der idpreGeg oplig! thblestanes ofj angubpiente s aspect of
a prepreg and a netal foil-clad | anminate. Therefore, the opti.cal,.

ref | ect andeadingpnepisal sgmisanayctarkleviss sgreefgraed bhicpgostingsnalieydd | ani nat e,
and t he peel strgngth with.the netal faqil reqyired when used as the netal
foil-clad ¥ hHYAEAS IO A EFSILEERRGSIHO) | %%‘8%‘? GRS PPHEA AF gD - 4 -

In addition, in.recent vears, a lead-free reflow techni IS nly

enot oyed. RO Mot Sl ey B2 et Bt BArE SR e BRI ant ¢ ne

| am nat e. Kher j : i nce: afite Hgt%% h or ption
(solder_hégt F@%?%ﬁg%%@ggﬁFgg%ﬁ%ﬁgﬁﬁfﬁgg%§§¥§39b%§ t ira gésgﬁggéfore is
i ncr easi nghyrdaGRUIITEACY, QwHiRSiERSHNDS UFRARLLHINE a0 hersd Rkin
composition contains a cyclohexane tricarboxylic acid anhydride as the curing agent
(B). The resin composition has optical reflectance of 90% or more in a wavelength

of 800 nm to 350 nm after curing, and can be pressure-molded at room temperature

(0 to 35°C) before curing.
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[ 0010] The present invention has been made in view of the above
problens. It is an object of the present invention to provide a resin
conposition which has high optical reflectance, undergoes |ess
deterioration in optical reflectance when subjected to a heat treatnent and
a light irradiation treatnent, has an excellent peel strength with a netal

foil, and can be used suitably for an LED-nounting printed wiring board, a
prepreg using the resin conmposition, and a netal foil-clad | am nate using
t he resinrgﬁﬁﬂ6§ﬂFPWﬁm Solution to Problem[0011] The present

inventorsHQS%ﬁ diligently studied in order to solve the problens. As a
result, t ventors found that a netal foil-clad | am nate which has high

opt1cal el caneeer WIASTBRSRL R IGDT S RBF 0 LA SRRER. pifLoctonce

when subj ect ed irra ion"treatnent, and

has an excgl} 8P%pr{)?1%§tlic%ns(§frtﬁgﬂﬁﬂ P{}ﬁhé} &t&ﬂ&%laig%idris 15 APliRkDed sih 4Si ng a

resin conpositi contalrning at |east an epo si'n "having a specific kind

of bi sphengleyicakelEhdfe ﬁ@ltﬁ‘lgtalﬂ?ﬁm@i%% Kb RnIn®hizcdfspMyl fphikdtongPOXY I esin,
an acid anhydride of a conpléetely or partially hydrogenated product of an

aronmati ¢ pRkNaah BRIk ok ghoﬁé drandad M Avnde Tharebra, Hiaspetshdgnggent .
Furthernore, the inventors found that a netal foil-clad | am nate whi ch has

excel | ent faedher ipso et preformdrceto tvtabration aid detplidration cauaettbyt hawnot o t hese
characteristics is obtained in a preferable aspect, and the present

i nventi on lighs abeenpatd withelht of thesonvdohd]lammate has betrthderpandsént i nventi on
provides the following itens <1> to <15>. [1] A resin conposition
conpri si ngl0807] east: an epoxy resin (A) having a bi sphenol A skeleton; an
alicyclic epoxy resin (B); an acid anhydride (C). of a conpletely or
partial |y hydr ogereghaifiugoshiscaboye-mentignedieteé Lsrapugcipsefiisienthci d; titani um

di oxide (D); and di spersin ent . . .
( s)u’ppresses the c'ietg?oratllon%n?ﬁe optlc(aFl)eﬂectance when subjected to the heat

treatment and the light irradiation treatment, which requires a further improvement.
Furthermore, although adhesion (peel strength) with a metal foil is not considered at
all, the realization of a resin composition having also an excellent peel strength with
the metal foil is requested from the viewpoint of improving the reliability of a metal
foil-clad laminate.

[0008]

On the other hand, in Patent Literature 3, moldability and optical reflectance
characteristics in 1.0 mm-thick transfer molding have been under consideration.
However, originally, the technique of Patent Literature 3 relates to a tablet molded
article having one or more recessed parts (opening parts) as a region for loading an
optical semiconductor device, and does not intend the aspect of a prepreg and a metal
foil-clad laminate. Therefore, the optical reflectance characteristics of the prepreg
or the metal foil-clad laminate, and the peel strength with the metal foil required
when used as the metal foil-clad laminate are not specifically considered at all.

[0009]



[0013] [ 2] The resin conposition according to [1], wherein the
alicyclic epoxy resin (B) is represented by the general fornula (1).

[ Formul a 1] wherein R represents an al kyl group having 1 to 10 carbon
atonms or hydrogen atom and mrepresents-an integer of 1 to 24. [0014] [3]
The resin conposition according to [1] or [2], wherein the epoxy resin (A)
havi ng the bi sphenol A skel eton has a skel eton represented by the general

formula (2) or _a | eton represented by the general . formnul 3): For mul a
2] - 6 f ) In agchtei\on,'r]n recentpyears, a }eag-fre% ref?ow gecgmque 1s commonly (3): 1

employed, which provides multilayering and thinning of the prepreg and the laminate.
Therefore, higher heat resistance after moisture absorption (solder heat resistance
after moisture absorption) than ever before is increasingly required for the resin
composition used therefor.

[0010]

The present invention has been made in view of the above problems. It is an
object of the present invention to provide a resin composition which has high optical
reflectance, undergoes less deterioration in optical reflectance when subjected to a
heat treatment and a light irradiation treatment, has an excellent peel strength with a
metal foil, and can be used suitably for an LED-mounting printed wiring board, a
prepreg using the resin composition, and a metal foil-clad laminate using the resin

composition.

Solution to Problem
[0011]

The present inventors have diligently studied in order to solve the problems.
As a result, the inventors found that a metal foil-clad laminate which has high optical
reflectance, undergoes less deterioration in optical reflectance when subjecied toa
heat treatment and a light irradiation treatment, and has an excellent peel strength
with a metal foil is obtained by using a resin composition containing at least an
epoxy resin having a specific kind of bisphenol A skeleton as a thermosetting resin,
an alicyclic epoxy resin, an acid anhydride of a completely or partially hydrogenated
product of an aromatic polycarboxylic acid, titanium dioxide, and a dispersing agent.
Furthermore, the inventors found that a metal foil-clad laminate which has excellent
heat resistance after moisture absorption in addition to these characteristics is

obtained in a preferable aspect, and the present invention has been attained.



wherein Qis a bisphenol A epoxy nononer residue represented by the
follow ng general formula (2a); a nethylene group and a single bond which
are bonded to Q each are independently bonded to any of two benzene rings
of a bi sphenol A epoxy nononer; and s gepresents an integer of 1 or nore,

[ Formul a 31 H3CCH3(2a) [Fornula 41 wherein mrepresents a positive

i nteger. [0015] [4] The resin conposition according to any one of [1]
to [3], wherein a content of the epoxy resin (A) is 5 to 90 parts by nass
based on 100!1Yarts by mass in total of the ingredients (A to (C) . [0016]

- 7- 1[5 : : : : L
[5] That is, the present invention provides the following items <1> to <15>.

[1]

A resin composition comprising at least:

an epoxy resin (A) having a bisphenol A skeleton;

an alicyclic epoxy resin (B);

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

titanium dioxide (D); and

a dispersing agent (E).
[0013]
[2]

The resin composition according to [1], wherein the alicyclic epoxy resin (B)
is represented by the general formula (1):

[Formula 1]

R—-0O \O H 1
Lx (1)

m

wherein R represents an alkyl group having 1 to 10 carbon atoms or hydrogen atom,
and m represents an integer of 1 to 24.
[0014]
[3]

The resin composition according to [1] or [2], wherein the epoxy resin (A)
having the bisphenol A skeleton has a skeleton represented by the general formula
(2) or a skeleton represented by the general formula (3):

[Formula 2]



The resin conposition according to any one of [1] to [4], wherein a content
of the alicyclic epoxy resin (B) is 5 to 90 parts by mass based on 100
parts by nass in total of the ingredients (A to (C. [0017] [6] The
resin conposition according to any angof [1] to [5], wherein a content of
the acid anhydride (C) of the conpletely or partially hydrogenated product
of the aromatic polycarboxylic acid is 5 to 40 parts by mass based on 100
parts by nass in total of the ingredients (A to (C. [0018] [7] The
resin conposijtion accarding to [1] or [6], wherein a content of the
titaniumdioXide (B._ijs 10 to 250 parts by nass based on 100 parts by nmass

in total of _t_rgg ients f ) to (C). [0019] [8] The resin
conposition dccokdi-ng/{to any¥®ne of [1] to [7], further conprising an
inorganic filller excluding the titani um di oxide (D), wherein a

total anount |[of the tiftaniumdioxide (D) and the inorganic filler (F) is 15
to 450 parts Lby mass bdsed on 100 parts by mass in total of the ingredients

(A) to (Ouwndr882P)s dllphenol A epdEmbSsihd? rEQMRARH IR AGCARE WiRAvihe any one of
(1] to [8]" w4 ol fipheno R e T o e e e e i e (D) i s
S1.un or |Rssral fPR&hkl(2a); a methylene group and a single bond which are bonded to Q

each are independently bonded to any of two benzene rings of a bisphenol A epoxy

monomer; and s represents an integer of 1 or more;

[Formula 3]

[Formula 4]
CHs OH CHj
Ao NA) Ty @
o CH; CH, )
m

wherein m represents a positive integer.
[0015]
(4]

The resin composition according to any one of [1] to [3], wherein a content of
the epoxy resin (A) is 5 to 90 parts by mass based on 100 parts by mass in total of the

ingredients (A) to (C).
[0016]



- 8 - [10] The resin conposition according to any one of [1] to [9],
wherein the titaniumdioxide (D) is surface-treated by Si 02, Al 203, Zr02,
and/or ZnO, and the total anmount of 100 parts by mass of the titanium

di oxide (D) conprises 1 to 11 parts by;mass of Si02, 1 to 11 parts by mass
of Al203, 1 to 11 parts by mass of Zr02, and/or 1 to 11 parts by mass of
ZnQO. [0022] [11] The resin conposition according to any one of [1]
to [10], wherein the dispersing agent (E) is a polynmer wet dispersing agent
hayi ng an latid val ue of 20 to 200 ngKOH g. [0023] [12] The resin
conposition ac ng to an one 1] to rein .a content.of the
di spersing agerﬁ@e(%‘ %m@OSCf ntacfc?)r H%tf’s?m&?n%ﬁéil] B‘g@‘&whﬁelfwoﬁw{% by mass
intotal o t r edi ent (C 0024 3 The r.esin
corpos ti ahe AP RGNS ETE) Blrebor ek o SUFabie 3 108 et iiing or i nt ed
W ring boar gﬂ oﬁt@u@ g:]rfeélleﬁL(A t0,(C A prepreg obtained by inpregnating or
coati ng a ase nat % |)eS| n conposition according to any one of
[1] to [13o10026]

[6]

The resin composition according to any one of [1] to [5], wherein a content of
the acid anhydride (C) of the completely or partially hydrogenated product of the
aromatic polycarboxylic acid is 5 to 40 parts by mass based on 100 parts by mass in
total of the ingredients (A) to (C).

[0018]
(7]

The resin composition according to [1] or [6], wherein a content of the
titanium dioxide (D) is 10 to 250 parts by mass based on 100 parts by mass in total of
the ingredients (A) to (C).

[0019]
[8]

The resin composition according to any one of [1] to [7], further comprising
an inorganic filler (F) excluding the titanium dioxide (D),

wherein a total amount of the titanium dioxide (D) and the inorganic filler (F)
is 15 to 450 parts by mass based on 100 parts by mass in total of the ingredients (A)
to (C).

[0020]
[9]
The resin composition according to any one of [1] to [8], wherein a mean

particle diameter of the titanium dioxide (D) is 5 um or less.

[0021]



[ 15] - 9 - A netal foil-clad |am nate obtained by placing one
prepreg according to [14] or stacking at |east two prepregs according to

[ 14], disposing a netal foil on one side or both sides of the prepreg or
the stacked prepregs and |lam nate-mal dj ng the netal foil and the prepreg or
the stacked prepregs. Advantageous Effects of Invention [0027] The
resin conposition of the present invention has inproved heat resistance and
optical refl ectance and suppresses the deterioration in optical reflectance
when subj défled to a heat treatment and a light irradiation treatnent.

Therefore, the prepreg and.the nmetal foil-cla am nate whi ch.have
excel | ent heat THE&FS¥t SHIBRPSEING AGHATALGI 1O RBY LRGP i&’?ﬂ@d’ﬁlﬁr@gém{tﬁémum

deterioratjon,ip.optical reflectance e ubj ect to e heat treatnent
and the | icb‘ﬁi‘dff &?)a‘g 'rs‘értcﬁ?CSﬁreta{e ;yriﬁf’,Al\éﬁﬂ %@%’edngﬁ’ f ngg’e F’I“}eﬂlte tl}&@l strength
with a netal foi n I ! hi - W: 0 epr ihidihty. In
addi tion, air?]ouélpcﬁtt %@aé%ﬁ’éﬁ%%g8?5{%11%3?5’1?%@%5%@%@ C?%\?Ealn% lg%?ﬁt ‘%ﬁ Spl)) epreg and
t he et al i | dlam [ f her i stance
arcer i P QTS T B A B e e e b 1 .
Ther ef or e, ,111§,11€8) haSOSPARH L1 ON, the prepreg, and the metal foil-clad

| am nate according to the present invention can be used suitably for the
LED- mountifogzgrinted wiring board or the like, and have extrenely high

i ndustrial practicality. Description of Enbodi ments [0028]

Herei naft gn]] an enbodi nent of the present invention will be described. The
follow ng enbodinent is illustrative in order to describe the present

i nventi on. The Theesemtompaesgmnin anoidsgtotany iont bl ] om[ ] twherdie tiembodi ment .
[0029] - 10 - A resin conposition of the present enbodinent is a
so- cal | ed diepsrsiegirgedt E)ries palyswsipssfispesping ggey hpyingeapcid TRbieog 3P fo
conposition contains at |east an epoxy resin (A) having a bi sphenol A
skeleton,f%%“ﬁgKQW%$ic epoxy resin (B), an acid anhydride (C) of a
conpletely gé%fartially hydr ogenat ed product of an aromatic pol ycarboxylic
aci d, titald di oxide (D), and a dispersing agent (E) as indispensable
ingredienui [ 0030] In the epoxy resin (A having a bi sphenol A

skel et on %h in the present enbodi ment, an epoxy group is bonded to the

bi sphenol A s kgllehgtrgﬁn C Bﬁtigrleﬁcgr%.iw\gayio_@ﬁ gh Elg 25 El 1‘},3\9}14?% SWohall ¥

sel ected and used as the epoXy resi _ f “the epoxy resin (A
suppr essesofttn@dﬁ%ér%% aga{tl(epis@fosttees 2Bt 3y e s BRRRLAA 08By Alasd i | - ¢l ad
e

| am nat e when subj ec to a heat treatnent and a |light irradiation

treat ment, ot offticegdrbdiehiy (AYRPICYSS the deterioration in reflectance.
[0024]
[13]
The resin composition according to any one of [1] to [12] for an LED-
mounting printed wiring board.
[0025]
[14]
A prepreg obtained by impregnating or coating a base material with a resin
composition according to any one of [1] to [13].
[0026]
[15]



[ 0031] More specifically, the epoxy resin (A) having the bisphenol A
skeleton is preferably an epoxy resin (a novol ac-based epoxy resin having a
bi sphenol A skel eton) having a skel eton represented by the foll ow ng
general fornmula (2): [Fornula 5] wherein Qis a bisphenol A epoxy
nononer residue represented by the follow ng general forrmula (2a); a

net hyl ene group and a single bond which are bonded to Q each are

i ndependently bonded to any of two benzene rings of a bisphenol A epoxy
nonomer; and s 4 &gtadEuhelad }e/ﬁmmﬁ?@Q@#neéfoyplwn%meeprewaua?ﬁwcang}o [IdBC cHB(2a)

[ 0032] ving the skel eton represented by the gen | fornula (2)
neans havi%dtﬁngﬁg%gﬁWQﬂe%%ﬁé&? H‘%B:ﬁi/ﬁo@‘s BHEA %atﬁﬁ@ WFORCHES ol | owi ng

| f .(2c), i nd d t ed, body ,of t it f th
general oL aeky Db ISPRAIGNL. FOMRECL 5 it O RS LS O (7
body of t q%ilragg?h%tprgﬁ]rieé dr 81fe sga%geecfgrleprfeggrml ae (2c) and (2d): [Formula 7]

Advantageous Effects of Invention
[0027]

The resin composition of the present invention has improved heat resistance
and optical reflectance and suppresses the deterioration in optical reflectance when
subjected to a heat treatment and a light irradiation treatment. Therefore, the
prepreg and the metal foil-clad laminate which have excellent heat resistance and
optical reflectance, suppress the deterioration in optical reflectance when subjected to
the heat treatment and the light irradiation treatment, and have an excellent peel
strength with a metal foil can be simply achieved with good reproducibility. In
addition, in a preferable aspect of the present invention, the prepreg and the metal
foil-clad laminate which further have excellent heat resistance after moisture
absorption can be simply achieved with good reproducibility. Therefore, the resin
composition, the prepreg, and the metal foil-clad laminate according to the present
invention can be used suitably for the LED-mounting printed wiring board or the like,

and have extremely high industrial practicality.

Description 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]



CH2 H3CCH3 (2c¢) wherein t represents an integer of 1 or nore,
[Formula 8] - 12 - wherein u represents an integer of 1 or nore. [0033]
An epoxy resin having a skeleton represented by the foll owi ng general
formula (3) can also be preferably usged as the epoxy resin (A) having the
bi sphenol A skel eton:

A resin composition of the present embodiment is a so-called heat-curable
resin composition cured by heat. The resin composition contains at least an epoxy
resin (A) having a bisphenol A skeleton, an alicyclic epoxy resin (B), an acid
anhydride (C) of a completely or partially hydrogenated product of an aromatic
polycarboxylic acid, titanium dioxide (D), and a dispersing agent (E) as
indispensable ingredients.

[0030]

In the epoxy resin (A) having a bisphenol A skeleton used in the present
embodiment, an epoxy group is bonded to the bisphenol A skeleton. Epoxy resins
known in the art can be suitably selected and used as the epoxy resin (A). The use
of the epoxy resin (A) suppresses the discoloration of the obtained prepreg and metal
foil-clad laminate when subjected to a heat treatment and a light irradiation treatment,
to effectively suppress the deterioration in reflectance.

[0031]

More specifically, the epoxy resin (A) having the bisphenol A skeleton is
preferably an epoxy resin (a novolac-based epoxy resin having a bisphenol A
skeleton) having a skeleton represented by the following general formula (2):

[Formula 5]

H_cuz@— (2)

L 8

wherein Q is a bisphenol A epoxy monomer residue represented by the following
general formula (2a); a methylene group and a single bond which are bonded to Q
each are independently bonded to any of two benzene rings of a bisphenol A epoxy
monomer; and s represents an integer of 1 or more.

[Formula 6]



[ Formul a 9] wherein mrepresents a positive integer. [0034]

Herein, the epoxy resin (A) having the bisphenol A skeleton can be easily
synt hesi zed by a known techni que. For exanple, the epoxy resin having the
skel eton represented by the above gengral forrmula (2) is synthesized by
reacti ng bi sphenol A skel eton-contai ning phenol novolac which is an acid
condensat e of phenol which has a phenolic hydroxyl group and a bi sphenol A
skel et on and fornal dehyde with epi chl orohydrin. As the epoxy resin having
t he skel eton rgpresented by the above general forrmula (3), for exanple, a
conpound havi g a bi sphenol A skeleton (EP-1001 (trade nane) (manufactured
by Japan Epoxy Resin Co., Ltd.), and N-890 (manufactured by DI C
Corporation)) Jor the like are - 13 - conmercially available. The

comrercial itfens can be easily obtained. The epoxy resins (A) having the
bi sphenol A sKel eton nﬁy be used singly or in conbinations of two or nore.
[ 0035] HCTRE: cont?8ht of t he epoxy resin (A) having the bi sphenol A

skeleton in Ega resin conposition of the present enbodi ment is not
particularly m ted. However, the content of the fluorene-containing epoxy
resin (A is zieferably 5to 90 parts by mass, and nore preferably 10 to 80

parts by mass,/ based on 100 parts by nass in total of the epoxy resin (A
havi ng t he bisphenol A skeleton, the alicyclic epoxy resin (B), and the
acid anhydride (C) of the conpletely or partially hydrogenated product of

t he aromatfio03pjol ycar boxylic acid. The content of the epoxy resin (A) is set
to be within the preferable range, and thereby the discoloration of the

obt ai ned pr epr ddpvanrgitherekeleton aénresshiad by dd geneenl Wmenls@Zbjmeenelpving athe heat
treatment and the light irradiation treatnent tends to be further

ef f ect i vel pdengpperd semrected body ohespedirunds of thelfgllewing ceryak fremya(&)i ¥ ation in

the refl ectance. [0036] Any known 0 conmpound havi alicyclic
skel eton qﬁ@dﬂgéﬁn%§“?ﬁ@dépf5?@Wﬂ@“éﬁ§§V§¥@§WWgé@$m' Hn&%(ﬁﬁeobresent

enbodi nent_wi thout particul bmitarion. .The alicyclic epo resin (B) is
conta ned wHoDienBSLSRsBlark CRRARLRN TR Br SHER b s RBE K bEBE" b
acid anhyqpkygn$g%.of the conpletely or partially hydrogenated product of
t he aromatic’ pol ycar boxylic acid, the titaniumdioxide (D), and the

di sper si ngrragent, AAE), and thereby the discoloration when subjected to the
heat treat%ent and the light irradiation treatnment is suppressed w thout
causi ng excessive detgripration in the peel strength of the obtained
prepreg and netal foil-clad |lamnate, to effectively suppress the
deterioration in the Yef|ectance. Specific exanples of the alicyclic epoxy
resin (B) include thése described in known books and literatures such as
"Souset su Epoxy Jushi* (published - 14 -

Hscgjcm (2c)

£,

wherein t represents an integer of 1 or more;

[Formula 8]



and edited by Epoxy Jushi G jutsu Kyokai, 1st Edition, issued: Novenber,
2003). Typical exanples including specific trade nanmes include 3, 4-
epoxycycl ohexyl met hy1- 3", 4' - epoxycycl ohexanecar boxyl ate (trade nane:
Cel | oxi de 2021, Cel | oxide 2021A, and ¢el Loxi de 2021P (manufactured by

Dai cel Chem cal Industries, Ltd.), ERL4221, ERL4221D, and ERL4221E

(manuf actured by The Dow Chem cal Conpany, Japan), SEJ-01R (manufactured by
Ni ppon Kayaku Co., Ltd.)), bis(3,4-epoxycyclohexyl nethyl)adipate (trade
name: ERL4299 {manufactured by The Dow Chemi cal Conpany, Japan), EXA7015
(manuf actured |by DI ¢ Corjporation)), Celloxide 2081 (rmanufactured by Dai cel
Chem cal Industries,,Ltd.), Epikote YX8000 (rmanufactured by Japan Epoxy
Resins Co., Lt i kat e YX8034 (manufactured by Japan Epoxy Resins Co.
Ltd.), Epikote ranuf act ured by Japan Epoxy Resins Co., Ltd.),
Epol i de GT- 301 GW—4O§R,CBIonide 3000 (rmanufactured by Daice

Chem cal | ndus d.)), 1,2-epoxy-4-(2- oxi ranyl ) cycl ohexane adduct
of 2, 2-bis(hyd é];'-}~%~butanol (EHPE3150 (manufactured by Dai cel

Chem cal 1 ndus .)) represented by the follow ng general formula
(1), 1-epoxyetlhyl- 3, 4- epoxycycl ohexane, and |inonene di epoxi de. The
alicyclic epoxy resifs (|B) may be used singly or in conbinations of two or
nore. [0037] [?ornuPa 10] wherein R represents an al kyl group having 1
to 10 carbon atons or hydrogen atom and mrepresents an integer of 1 to
24. [ 0038]whereih represents alPimefeer abl er @xaenpl es of the alicyclic epoxy resin
(B) include 3,4- epoxycycl ohexyl net hyl-3',4'-epoxycycl ohexanecar boxyl at e,

bi s(3, 4- €p633icycl ohexyl net hyl ) adi pate, a

1, 2- epoxy-4- (2-oxiranyl ) cycl ohexane adduct of )

2, 2- bi s( hydr oxy®eeneyyresin butingaskeleipr epserenigd by thenellgwhergsnembr nul a (1),

Epi kot e YX8000, and Epi kote YX8034, which have hi gh heat resistance and

ef f ect i vel {priawags bad alfodkegireiertt orsed 38 theePary &Sé&ﬁ%ﬁlamgﬁhes%?}@e%d to heat
and |ight. ng 1, 2- epoxy-4-(2-oxiranyl)cycl ohexane adduct of

2, 2- bi s( hydr8%§H98t hyl ) - 1- but anol represented by the general formula (1) is
nor e prefeﬁﬁblqﬁ850039] The content of the alicyclic epoxy resin (B)
in the resin €o sition of the present enbodinment is not particularly
limted. The cqontent of the alicycli
parts by nmass based
havi ng the bisphen clli ¢ y
aci d anhydride |( C) “of npl et el ar tgrgM-y hydr ogenat ed product of
the aromatic pal ycarboxylic acid, amgl nore preferably 10 to 80 parts by
mass. The content of the alicyclic epoxy resin (B) is set to be within the
pr ef er abl ewhas@en representyar ghitiveli@eghirscol orati on of the obtai ned prepreg and
nmetal foil-clad | am nate when subjected to the heat treatnent and the |ight
i rradi ati ofWOB4at nent tends to be further effectively suppressed to further
effectively suppress the deterioration in the refl ectance. [0040]

Speci fi ¢ exanpliereipf therpposy: fegingd i rdying she(lgyphspol hekdgap et e asBy partial |y
hydr ogenat ed product of the aromatic pol ycarhoxylic acid useg in the
present enbddicsead by Akpowa teahpraugr eF ‘t"f(ﬁxa’ﬁﬁﬁ thesPary fesihevingdhe o, (1) acid
anhydri des

such as 1, 2, 4-cycl ohexanetri.carboxyl.ic acid-1 2-anhydride and
T4 5 oyl ERSbaET BE GOV SO AR e (9 e g
e bRt RIR RSl i bt p VURERR 1 RICBHGE Rl of
phenol which has a phenolic hydroxyl group and a bisphenol A skeleton and

c epoxy resin (E) is preferably 5 to 90
parts byM|mass_{ndtal of the epoxy resin (A
j in (68), and the

formaldehyde with epichlorohydrin.  As the epoxy resin having the skeleton
represented by the above general formula (3), for example, a compound having a
bisphenol A skeleton (EP-1001 (trade name) (manufactured by Japan Epoxy Resin
Co., Ltd.), and N-890 (manufactured by DIC Corporation)) or the like are



pht
2,3, 3- benzophenonet etracarboxylic acid,

,3,3",4" -benzophenonet etracar boxyl i ¢ aci d,

3',4, 4" -biphenyl tetracarboxylic acigy 2,2',3,3" -bi phenyl tetracarboxylic
id, 2,3,3,4" - biphenyltetracarboxylic acid, 4,4 -oxydiphthalic acid,

i phenyl net hanet et racar boxylic acid, 1,2,5, 6-naphthal enetetracarboxylic
cid, 2,3,6,7-naphthal enetetracarboxylic acid . ,

4,9, 10- pempmeseiak v ayailahleh oPe commercn! itgmsisan be fetlytobiingdn o TP LB d,

4, 4" - (hexaf | .uoy Qi sopropy] i dene) di pht hali c aci d, benzenepent.acarboxylic
acid, and r%%@%@%&égg%&%npigé%’ glogmayHe Lﬁeﬂél.ng{%’l‘fg ‘%E?IBE)‘&%qu)%des (O
of the conpletely or partially hydrogenated products of the aromatic

pol ycar box PF%“&%?ds may be used singly or in conbinations of two or nore.
[ 0041] [Oofghe acid anhydride (C) of the conpletely or partially
hydrogenated3 roduct of the aromatic pol ycarboxylic acid preferably has

alicyclic stru gggﬁteﬁwh@%%&w%j &V‘;@E‘?QEF §Asﬁ{?|@t(§1>qﬂrp}r&l e,

cycl opent ane and cycl ohexan nocyclic enes, for exanple,

cycl opr opepgn, aB8pSAGSPHEXE BeoseichibBlintentl KM g&micﬁﬁﬂ %R eHowever,
bi cycl oundecane and decalin; and bicyclic al kenes, ?or exanpl e, norbornene

and nor borpadbRae of (RMiddiencvéRvmaihfbp&dy resih (AR (s profradii b d0gartseat

resi stance while further suppressing the discoloration when subjected to

t he heat tm&afamdnhorepdefetadlyl 1lat80i parta by atdsgrbatededt Mnjartsdpanaspire pref erably
has the nonocyclic cycl oal kanes or the nonocyclic cycl oal kenes. Preferably,
speci fi c extaipf ths epdxyt feeing ) Hadng yhartighei@)A ofel¢the thonpyelietpoxgreparti al |y
hydr ogenat ed product of the aromatic polycarboxylic acid include

1, 2, 4- cycl @ esrdribe adid anysikilei(€) efcthe campletehnpyprriially ydgogenated product
1,2,4,5-cycl ohexanetetracarbaoxylic acid dianhydri de. [Qoggi, The
content ofofithearggiatic apkgabradicacyd. of Therranieahgy the apgrRydrsip&rt is gt & be

hyd ) d f th i | b | i id i h i
A
th t ent t.h - 17 - id h i f t t. .
e oo T ot Bt TR el B By

f bl ] : i | of th
oo B0 PR BT RO R RSy ek e oL

epoxy resin e alicyclic epoxy resin
(B), and thge.fcith3nhydfindgas& of the conpletely or partially hydrogenated
product of the aronmatic pol ycarboxylic acid, and nore preferably 10 to 35
parts by s¢] The content of the acid anhydride (C) of the conpletely or
partially hydrogenated product of the aromatic pol ycarboxylic acid is set
to be wthin thenyeiwer goke compaend tavthgtdnerliebytid dkelecinsiad) be aded an thehen
subjected to the heat treatnent and the light irradiation treatnent tends
to be furtdeyclef éppsyiresit (B)suspd ireths @ceswittendwiincen siithguepecesdiry e
deterioration in the peel strength of the obtained prepreg and netal
foil-clad limfitima e ThealitxdlicleppxiefesiadB) isetoptasngsipr el thetepexyieesiarar at i on in

t he refl ectance. The resin conposition of the present

0043 )
enbodi rrenthaé’éﬂﬁtéFgE‘pbW{@lﬁ%kﬁMWhﬁ%ﬂ Haydnge (i drhs ompett Y ganic filler,

i ndi ble i di ept t he vi int. of . further. i ing th
o T SRl St oo BB Ml B! 2 19 £ e
b of or abl eoTgE AR Rd ieaERElfigatnt thy by B PRREERofdBI b L i1 ot o
pre srav s | . Jegan B - by
ot de (O3, 00 REILL SRk L KOR IR BESEGr el il o 1ess

used singl ‘X/it%uticglli 'r?gg:?ic'a?sti\;eo&?er@;raﬁd’l\ﬂn Qe R Qrend of8K@IRhBed bipfdy UM

di oxi des having ent particle size stributions and nean particle
di ameters pRYmBG! f49€dad RufindE AB I GRRRI NPpie@the[ddRiBlation inlthe-

w QO o.g_ool\)_l\):

reflectance.  Specific examples of the alicyclic epoxy resin (B) include those

described in known books and literatures such as "Sousetsu Epoxy Jushi" (published



preferably surface-treated by Si 02, Al 203, Zr02, and/or ZnQO |n other
words, the titaniumdioxide (D) preferably has a covering |ayer containing
Si 02, Al 203, Zr02, and/or ZnO. Furthernore, the titaniumdioxide (D) is
nore preferably surface-treated by Si92, Al 203, Zr02, and/or ZnO, and then
subjected to a polyol treatnent, a silane coupling agent treatnent, and/or
an amne treatnent. In other words, the titaniumdioxide (D) nore
preferably has a covering |ayer contalning_SiOZ, Al 203, Zr02, and/or ZnO
Bnd bei ng 25 sfet Bk pexa B GigHsy Keelpelst Edos: g Notprieng8gbnt
treatnent, and/or a aning.treat nt 4;0046%}H When the surface-treated
titani um diypsGaexam)es welyding speq ¢ fradegpangsdiivdeot- 4100 parts by mass of the
titanium di oxide, (D) .preferahly contajns 1 to 1 rts by | of Si02, 1
to 11 par coohy RSPy Boa Yo fENiBhEG et Byl 0 R0 2 1 0 1
parts by {1 ZnQ. t i 1,QX .0, be
surface-t @2’? ’egel%oé( 1a§ezt0-£,? %’ %ré@%g%xﬁﬁne %d%gppg}rntél&g?ég} egi b@%&“@%@%ﬁer eby the

di scol or aty e REGH B 4Beph 1T an@factdi&l by R pbYr adi ati on
treatnentl%g% S tguﬁgﬁkggt%ggisuppreé%g%E%}?%%ut égug?ng ef%ess?ve

deteri or atdhitdl GJﬂ?paﬂ?,tJaﬁﬁ{) Sef-ber{ARgEahreli g MBh& REFhKRI@PIIag )pnd net al
foil-clad Tamnate in the ul'traviolet |ight region and the visible Iight
regi on. Thas®atéloxfeRitiex @ineli0)apipateStrafe MBSS BRI 4208 (hbhdnditued diyoxi de (D)
nore preferably contains 3 to 11 parts by mass of Si02 and 1 to 3 parts by
mass of ARRDow@minjcal Compaily)Sagmnt EXATOFS (hwufdctaed byDICoxi de (D) in the
resin conposition of the present enbodinent is not particularly |imted.
The cont enforpbratibe))t C¢lbmiderA08i dmadea¢tDiediby Daied €ihatical Iiglustoie@30d.part s by
mass, more preferably 25 to 200 parts by mass, based on 100 parts by mass
in total dfpikote Yo (mesuiactomyd bytlaparsEp@ydiestsdpoadytdnebpikote 2B BHe aci d
anhydride (C) of the conpletely or partiallﬁ hydr§ﬁenated product of the
aromati c parapeenesdy tpag FaoxyTResitone ehtd oEPihte YT Wit @ienbieeiefed( D) i s

set to be

- - wthint refer e,..a er th
characteri%??%gp%ﬂﬂ%ﬁgwggfQﬁdsoﬁpﬁEﬁggﬁﬁéﬂﬁ%%ﬁ@e?ﬂﬁ%&%éﬁgémﬁﬁSQ%bed and the
processability.thereof. te to further. f.acilitated,without causing
excessive (i%atnéﬁalc@tr%(ﬁ’yoﬁa'icnldélﬁeén18?%1?1 PN, ﬁde)i”taa{n(b:'eepg)fy"?' " obt ai ned prepreg
and net al Ll l.am i 3ot j ' reg d the
vi si bl e |i%ﬁ?h¥@%?gﬁ? 52@? ?égﬁf€$“g§gﬁ§¥%%%§504b%?%%égggﬁg%ﬁgrack caused
by conveyanesufcnkfifby DER MO BalNhii@d, M) RprOQatkd b3k Bl6HiHy LED are
produced tends to be suppressed, and occurréence of a defect of breakage of
a drill bigenefal Borfiufd NY PERAGethI-3 UrEpegRdybiohbiate OdndAlAGRHS URGoti@ads to be
suppressed in nechanical drill processing in the printed wring board and
di ci ng pr otiesdicpglid ¢pokh eesirty (B) lnk=y. be[ 38 8hgly or in cAnlinati@perf sivoor sibabi | i zer
used for coating materials nay be suitably used as the dispersing agent (E)
used in th@opriesent enbodi mrent wi thout particular limtation. Especially, a
wet dispersing agent is preferably used. The wet dispersing agent is
pr ef er abl y[Farpeleyifer wet di spersing agent having an acid group, and nore
preferably a pol ymer wet dispersing agent having an acid value of 20 to 200
ngKOH g. Speci fijc exanplies thereof include, but are not particularly
limted to,'gélyner wet |di spersing agents manufactured by BYK Japan K K
such as BYK-RU®T; H BYK- V403, BYK- VW96, BYK-WP010, Di sper-BYK110,

Di sper-BYK111, an sper - BYK180.' Phe di spersing agents (E) may be used
singly or in conbinatj of two or nore. [0049] The content of the
di spersing agent| (E) I1n the resin conposition of the present enbodinent is
not particularly limted. The content of the dispersing agent (E) is

preferably W raf I - ts by
1120, B R BSES ) IRED TGS G1LEAHf e oA

sed on 100
parts by magsmirdhrtQhalanQhtefieorangou. resin (A) having the bi sphenol A

skel eton, the alicyclic epoxy resin (B), and the acid anhydride (C) of the
conpl et el y[oosgpartial |y hydrogenated product of the - 20 - aromatic

pol ycarboxylic acid. The content of the dispersing agent (E) is set to be
within the preferable range, and thereby heat resistance tends to be
further inproved, and the dispersibility of the resin with inorganic
fillers such as the titaniumdioxide (C) in the resin conposition tends to
be further inproved to suppress nolding irregularity. [0050]



The resin conposition of the present enbodi nent preferably contains an
inorganic filler (F) excluding the titaniumdioxide (D) (that is, other
inorganic filler other than the titaniumdioxide (D)) as an ingredient
other than the above ingredients. Spegific exanples of such inorganic
filler (F) include, but are not particularly limted to, silicas such as
natural silica, synthetic silica, fused silica, anorphous silica, and

hol | ow silica, boehmte, nolybdenum conpounds such as nol ybdenum oxi de and
zi nc nol ybdat e Prefembletsgrmples of thealisydisremosy resind{B) incdeslei d- tal ¢, cal ci ned
clay, calcined kaolin, calcined talc, mca, zin§60xi?e, magnesi um oxi de,

zi r coni umepRKgClofpxmgihyi rgpexicyeloheranaianoxylés O8(hit ri de, gl ass short

fibers (including fine po rs of gl asse uch as, E-glass, T-qglass,

D- gl ass, §p§r§§§%hawﬂme§gﬁg@§§f fhb?rwxg-ﬁﬁ-so,magﬁ)cgﬁﬁlé?ws|a?[$?°ag§b e

i norgani c rs, exe i erein e.used s n.,c i nations
of two or %’:bgﬁlyﬁf@?y&%l&%?ﬁgo[WBFeé?}ﬁ%’[%Q)f }hlelggper?#:fg)grﬁglg?ia)’ %’gir??eparti cle
di aneter ( f . e Ry I Lol ddtorepngky he 1ike

wi t hout péf??%ﬁ’3???ﬁﬁ%&%§¥§%glX@%%g%?hg%%lg%€%$%%g&v%gﬁ%%lntl%f_further

| pr oving égg@fesg &SGR LT Whéh @aﬁgfeﬁ% Bt Whd NGKL  qRESiNg
excessi ve erioration in the peel strength of the obtarned prepreg and
netal foilegpekad-hasdiRa)ifoycMetiietadic oBrelBE@blxyhe®@$Bhl1-butanol The content
of the inorganic filler (F) in the resin conposition of the present

enbodi mentrepsdi@dd Patht igesdrall foymbla 1 Y i€ thorbigmgaratile. t he content of the
inorganic filler (F) is preferably 5 to 200 parts by mass based on 100
parts by n@e39]in total of the - 21 - epoxy resin (A) having the bisphenol
A skeleton, the alicyclic epoxy resin (B), and the acid anhydride (C) of

t he conpl et el y The cpateni el thy alhgydlio gerxatresin KB biibe resfn qomepoaitionat the

pol ycarboxylic acid, and nore preferably 15 to 150 parts by nmass. The

cont ent of Preseat embedjmenicis ppt pasticylar)y limitadt Thy watant phihe aligyelip epder abl e

range, and thereby the discoloration when subjected to the hea r eat ment
and the |i%§rp (B} sadsigtabbin to Ehparsdy mes %Se@&nb‘&%fﬂiﬂﬁﬁwaéwﬁf’@igéd Wi t hout

causi ng excessi ve deterijoration.in the peel strength.of the obtained
prepreg and® B ref”Bi(g5 h?‘ﬁﬂg hﬁ[hlﬁ?gflé? A gﬁ%ﬁ’n the Q%yﬁlﬁcéepto&' é?subé he
contents of the t.tani HOX} ] [ il in the
resin corrp%nsf1 i tF ¥ %Cﬁd 3&}{#@38?88%%? Cé@%‘gﬁ*ﬂgﬁ}ﬁ}@ﬂﬁﬁﬁ %ﬁfl{eg@@{u%ﬁ?tpéﬁ t ed.
However, f - ' ﬂ@ﬁi't [ RURREES I} 61 TR EM s YyahaQN hen subj ect ed
to the_hea%gﬁ%gg?%é%% a_éﬁfﬁgtfﬁgﬁh |rr5§?%gPon trgafngﬁ% and further

i mprovi ng {deePbPaR SR ch¥xy R (BYiddet tShPWRAIR RO kIS AingSGinpar t s by
mass based on 100 parts by mass in total of the ingredients (A) to (0.

[ 0053] therebyi i dEdOSrBtior SExhé 6bialhed @raPos dndanetelf foil itadib@seind waebodi ment
may contain a epoxy resin (hereinafter "other epoxy resins") other than the
i ngr edi ent sib{ed)edan dhe( iat asatimagr aditbalightotradatidrhadatihbrasendsits betirtbove.
Exanpl es of the other epoxy resins include, but are not particularly
limted toeffdsiisplyenppresed sesiuthepafactivelsisnppressitbphiesarpdratotbmsbel epoxy resins,
bi sphenol S-based epoxy resins, phenol novol ac-based epoxy resins having no
bi sphenol ®&ilsienest on, cresol novol ac- based epoxy resins, biphenyl-based
epoxy resins, naphthal ene-based epoxy resins, trifunctional phenol-based
epoxy resi 40} et r af unct i onal phenol - based epoxy resins, glycidyl

est er-based epoxy resins, phenol aral kyl.-based oXy resins, .
biphenylaralkyIﬁ%ﬁ@@d*@ﬁB%gOfg@ﬁﬁgﬂ”ﬁéﬁnggﬁéﬁg&%?%gwg@¥§rgﬁ%varesins,

di cycl opent adi ene- hase resins, ;or . halides, thereaf The other epoxy
Festns oy Mo EREITRGITBOM ol R eI RA SR bR Mg %01 55 PP Ysay
The resin L i : i ) DO
accelerato%@gﬁg%Sbgggy %t%gﬁﬁsO?EQQEw?ﬂgﬁgggggi#?ﬁ%gﬁ%ﬂ%ﬁ?@#%#ﬁ?S type of
curing accgbg%f.éﬁcwhek&emm Nc hA8- 12 tinhy/dPHe SXATRILs. any curing accel erat or
comonly used &s curing accelerators for epoxy resins or phenolic resins
may be sui b@idnexif@draciPetyifd £icdianpl@rleOdndi (PG hhidrideset @hdi@elyi ncl ude,
but are not” particularly litmted to, organonetal salts of copper, zinc,
cobal t, angr pirikBl hyafoddngtel ipk&iucisrofdazdbeweaditcdboipiatacides,2t4rer eof , and
tertiary am nes. The curing accelerators nmay be used singly or in

conbi nati ons of two or nore.



[ 0055] The resin conposition of the present enbodi nent may contain

i ngredients other than those |listed above in such an anount that does not
sacrifice desired properties of the resin conposition. Exanples of the
optional formulation include various pg@lynmeric conpounds such as
heat - curabl e resins, thernoplastic resins, and oligoners or el astoners

t hereof, flane-retardant conpounds, and various additives or the |ike other
than those listed above. Any of themwhich are conmonly used in the art may
be used wintapbirelepetricibordic acidybilatifobenzephaniongtetraseeippybsadd, 3 he.3™-

fl ame-r et ar dant conpound% i ncl ude nitrogen-containing conBoun S such as

mel ami ne AAZRSBRFIARSHPAEY ICAH Gxhad inBeIZP AR OBHELI AT Y EoAPGUNdS.

ant 1 oxi dank s LT ERURERPER IR AL Par BPEeFRereSeat SBHT gcefer .
?E%g ;:?L@h@%&ﬁ&wﬁ%@&@ %ﬁ“@”aé@ﬁ%yié‘fip%ﬁﬂﬁ.lééégn;‘ﬁi ' pol ymer i zat .feggm I”Z "
the resi n SBHNLER R ey A R s R R Ry i Rl = ane. powdor

the di scolpﬁ,%t@-gﬂ)theialén@étr@@gr@amg 1BePUSY! APch Rk Ehadildcyfit ad! ami nat e when

subj ected to | irradiation‘tends to be suppressed to further inprove

the refl eciriG&netetrddarbodiit Qtidt B -{He@Mudréik@stbpilidene)diphamc agit] onal

formul ati ons may be used singly or in conbinations of two or nore. [0056]
Fur t her norignzédepertesirboxgtiopeidi aidtenaénchbercpibesglivt ackdrbodie tikat Tiwyacibnt ai n
solvents if necessary. For exanple, when the organic solvents are used, the
vi scosi ty athythdesr(€3 ofithe @oppsit¢ly onpahielly hirogesiad prodyosefithomoimstipr epar ed
can be lowered, to inprove the handleability of the resin conposition and

t he i nmpr egpdy@ibbdxiytiy agifls maglbasisedcsinglin onint ¢pmifieations ohtwoaposict i on.  Any
organi ¢ solvent nmay be used without particular limtation as |ong as the

m xt ure of [00AEl i ngredients (A to (C can be dissolved therein or is

conpatible therewith peci fi anpl es thereof. include, but are nat
particul arly |iTheasyl ‘f‘g}’grk‘iﬁ @@%n&@@gte c%tpﬁﬁ@',uy‘ri’%bl“ﬁ’ygfmaé‘fqtﬂgfpdﬁcéto ne,

met hyl isobutyl ketone, .and.cycl ohexanone romati c _hydrogcarbons such as
benzene, t%‘F&g%a&wé)r%y QAN Xcé?ripEFg%ra@éfgﬁs 5@“ lﬁ%%%}'l‘%ﬁ)w?érﬁsde and

di et hyl ac i Vi I |, .at . - 1 her eof
The. sof verts s e B e PO RO GBI an e B AR BB " 008 7)
The resin nkd 26 Qe Pl QYLIBRAMenEAN:RACRIGRAS &5 by an
ordinary nét%?ég&'nAs f}onsmgs’tcﬁegﬁng%ng?ﬁigsga prega’ri%}g et hod’p_rovi ding a
resin conp@aintpl@bidiRicufidtake SRNARMM; NG LIS RO OX¥ndsefr Bxdniplenavi ng t he

bi sphenol A skel'eton, the alicyclic epoxy resin (B), the acid anhydride (C)
of the conpdBbelkie &1d Rabdimadibiye ydrhgeoabedt pf Dehet inprotihetiarhesmt i ¢

pol ycarboxylic acid, the titaniumdioxide (D), the dispersing agent (E),

t he i nor garesistahid bile (UR)heexugpudsing thedisdoldratnoruwheh objabeed(tDthe leabe
incorporated if necessary, and the other optional ingredients, the

prepari ng tredthodt 4nd tholightaradistidretréaymeitrinded orefuefcebinirsahe mhgowgbxy resin
havi ng the bi sphenol A skeleton, 1,2,4-cyclohexanetricarboxylic

aci d- 1, 2- apyejenikanes ot the maneayrligiwyeloabkeers, Prderpblyysrseiligeramplepef dieng agent
having an acid group, and the other inorganic filler are seguentially

i ncor por at 34 ARDEIARECER the femply f"h%a’ﬂ‘?qgi hydgogegated peoguct %ﬂk?i cientiy

stirred. Therehy, the,resin cpl ition of the present.enbqdi rent can be
easily pr eHQF@H?!pPEfﬁ%@PXY 1 acldogiﬁf‘)@ﬂe%njp&y%%ﬁ%% n ﬁo’%’gcﬂ?@g"?’? necessary
when the resin.co Ltion i repared.. Any. organi Lvent nmay be used
W t hout pa?ﬂygﬂﬁggp(ﬁ%dt%ﬂ/Cg%le%%nﬁ?%ﬁaﬁglggxgﬁceacﬁ(‘? §1ta lﬁl(r%’ed?f(gife 'Vt he epgxy rgsi n (A
havi ng thep(}yéﬁ)henol A skeleton, the alicyclic epoxy resin (B), and the

I de

acid anhyd (C of the completely or partially hydrogenated product of

the aromatic popyLay o ¥tine a@ﬁia%ymet(@)%mé%nﬁ%t&p%gghﬂﬁa is conpatible
therewith. The specific exanples are previously described. T0059]

hydrogenated product of the aromatic polycarboxylic acid in the resin composition of

the present embodiment is not particularly limited. However, the content of the



Known treatnents (stirring, mxing, and kneading treatnments or the |ike)
can be perforned to uniformy dissolve or disperse ingredients when the
resin conmposition is prepared. For exanple, a nethod for stirring and

di spersing the titani um di oxi de (D)_i pythe resin conposition perforns
stirring-dispersion treatnent using a stirring vessel to which a stirrer
havi ng suitable stirring capability is attached, to inprove the

di spersibility of the titaniumdioxide (D) for the resin cqonposition. The
stirring, amdanhydriden(@)ienshsdiomypletely o parialy bydrogenatedopedysy opler or med by
usi ng apparatuses ainng .at .m.xin ch as.a bal]l mll apd ead mll, or
known appé?%?ﬂgé%ﬂ§@g%“§gcﬁg é%WF&%%H&HdO?8?3@?@%“?%&%“%?%?ﬁép ar at uses.

[ 0060] M.t ot.her hand, . a prepreq, of. the present enbaodi nent can be
bt ot med By TE RTHG Aeenesg Rl BRI b o B SRS Bope R A e

speci fical | i e I i | wWith the resin
conpositi6W¥X£¥ﬁ%gﬁﬁﬂ§@§bé%%gg%%ﬁﬁggéggo%@gﬁgﬁgﬁﬁgggﬁéhggp%orned in

accor danc ' ' j art.i | M [ or

acanpl o e R B B B b o Ry

i mpr egnat i3y Qadsk NIThNEork@s 8 IR LB Ay dYidd () b tHe&DplGEIRESI t i on

cont ai ni ng 9ﬁ§&£goxy resin having the bis%he;gFQA skeleton,g?,2,4- - 25 -
cycl ohexangitidligaydegehited priddetlof2hamrbydtit gelycirbexilictadidl ivsetdd 6% wddin t he

pol ymer wet dispersing agent having an acid group, and the inorganic
filler, antlepléreslttrageharlthagby the distploegivateltbnaubroatiedthedse material in a
drier of 100 to 200C for Ito 30 min to sem -cure (B-stage) the resin
conposi t i dreatii¢re aadtherligho frradissiondsiatmant bquds ia bofurtheneffagtively stppeessed ani um
dioxide (C) and the inorganic filler (F)) is preferably in the range of 30
to 90% by Wkt Bauseng exsetshie detsrigratipnon e psel ttheagihradphaeptyfed HePistesent
enbodi nent. [0061] . The base material used when the ptepreg i's
produced i@dﬁﬁﬁta’ﬁléﬂt@a@d?@ma% t¢ Hrthetietieetingly SHBRESSHE dFteRpetioswdie n vari ous
materials fQr grinted W ring boards may be properly sel ected and used
dependingIﬁﬁﬁﬁlgﬁntenplated appl i cations and properties. Specific exanples
t hereof | bgge gl ass fibers such as E-glass, D-glass, S-glass, Qglass,
spheri cal ass, Ne-glass, and T glass fibers, inorganic fibers other than
the gl ass fi ber > gﬂﬁf i icoflher h as

pol yi m de, po|Q§ﬁ?§§?C§§8 polyéggépﬁ%éggﬁggd@ﬁ%SQB gggﬁﬁéggﬁygls may be

properly sgheqt ed) aAhYSadindRRARMING, HRAN GG/ RloRAi&RP! fieaf thens and
properties. The base materials nay be used singly or in conbinations of two

or more. AuRysiat &t ither itphOAMDIRRPELATEectantOM e ulttavihanpadresionand mat,
and a surfacing mat or the |ike are known as the shape of the base

mat eri al . d&dahavisibdyghtbasikettitadavielioxadehdwngd 4 rdaveanatast brigstal ke are known
as a nethod for weaving the woven cloth. These known products nmay be
properly sshettred mefdrabbed dependi ng upon cont enpl at ed applications and
properties. Products subjected to open treatnment and a gl ass woven fabric
surface-tri@f#¢d by using a silane coupling agent or the like are suitably

used. The thickness or mass of the base paterial is not particularly
limited. Usual I'Yhe meps nagtade dhamerar AP PRfithgtianiug) divxids §Dyis i®bout 0.01 to 0.3

mmis suitably used. Especgially, fromthe viewpoint o strength and a
wat er - absoﬁ’%f‘ﬁgr@a%f B‘B&Piﬁngt‘%@eéé%téy L Py lgps, pad pogg %ﬁeé?ﬁ}ab\}y érsd’r 85 woven
fabric havjn t hi ckness 0 imaor less and.a mass of - 26 - 250 g/ nR
or |ess, aﬁégn§W8QB?8¥%#§B?@”§B§P&%&”ﬁ%%e%“$§§ p%a%Q%EMgpsgfay%g% fiber of
E-glass. | 2] t her. ool fotl - am nate of

t he presen@gghbggfﬁ%ﬁwggéhg§%8éﬁﬁgﬁﬁﬂggg§(gﬁggﬁh%&%%gk%?g%?gghgﬁgstacking
at least t [ ' al j i de or both sides of
t he prepre%ﬂgﬁéfﬁgﬁgﬁgg%ég p?g%?ggggggﬁél%g%?ﬁg?g?ﬁgPﬁing the netal foi
and the prg@qu or the stacked prepregs. Specifically, the netal foil-clad
| am nate of the present enbodi nent can be produced by placing one prepreg
or stacking a pHereiml frboy t0€ viehepine 98 furthes POsbige ahawitizhl efiedtanvadettel copper
or alum numor the like on one side or both sides of the prepreg or the

st acked prepheigtt liphtdegionadd tlendsiblarfighategiomtiditngnitihelioreda(D)fioi | and t he
prepreg or the stacked prepregs if necessary. Any netal foil used for the
materials for printed wiring boards may be used herein w thout particular
limtation, and known copper foils such as a rolling copper foil and an

el ectrolysis copper foil are preferable. The thickness of the netal foil is
not particularly limted. The thickness is preferably 2 to 70 ' Am and nore
preferably 2 to 35 ?7Am A nmethod and condition for nolding the netal
foil-clad am nate are not particularly limted. Techniques and conditions
for conventional |lamnates for printed wiring boards and nultil ayered

T 1 - - . -



- 27 - [0063] The metal foil-clad | am nate of the present enbodi nent
may be suitably used as the printed wiring board by form ng a predeterm ned
wiring pattern. The netal foil-clad |am nate of the present enbodi nent has
excel l ent heat resistance, exhibits_high_optical reflectance in the
ultraviolet light region and the visible |light region, undergoes |ess
deterioration in optical reflectance when subjected to the heat treatnent

and the light irradiation treatnment, has an excellent peel strength with
the metal Prferablyamefassiireaied bhaOeAbbl Gifd:, pleker #0631 sharibes vrdetherpi st ure

absorption in a preferable aspect. Therefore, the ne foil-clad | am nate
of the prdd@Hem diboe r&refﬁ@@f)wsaisf@aeré@p@mﬂorlw%w é@h é@ﬂ;a FP t he
printed wr oard _reguiring, the properti . particuyl a the LED nounti ng
Dt e wen g 2800ar furgsiest dad {6l Soke B8 ik afte bt csent

i nvention w]l, . be.desgrib in ik wiih referen t o.,pr ratiaqn
exanples,t%?%ﬂﬁwggsLéﬁéibg%%ﬁ@ﬁ?ﬁégnékg%gwg%sﬂﬁ%ﬁ%@gffm%ﬁ%%%%ggékg

i nvention si1§n eﬁ}upjj%%%%eﬁg‘f’r%%mtente§ﬁ"d/8f,(m{1§1% ;ﬂeﬁ'rrtange@’ V@% %ég]%o?{%pﬂ{et er, unless

ot herw se not reséents "part reparation

Exampl e 1)itanium did MO théréeraBakRtha3AQoliri 189§ HRUNENDIIT,0M,D) ask
equi pped with semcircul ar stainless-steel agitating blades, a nitrogen

duct, a Dem,Sindrds 260t thdarld fu@jdctédo apolydbiremARAEE sil@Rtodpleaggnend cap,
100 g of 1,2,4- cyclohexanetricarboxylic acid-1,2-anhydride (H TMAn

manuf act urtedtrnt Mrdguhh amindGasatelem cal Co., Inc.) and 100 g of nethyl

et hyl ketone were added all together. The flask was then heated on a mantl e
heater to [Pedde a tenperature within a reaction systemto 80C over about 10
mn. The mxture was stirred for 60 min to forma - 28 - uniformsolution
The sol uti on wa¥hesithe sydicedrerted30@inm dayide (DN0s nied, the tebk amepng oKWt i on
having a solid content concentration of 50% by mass. [0066] (Exanple 1)

24 parts HprtsREnass of the tisgsiyn dipidsdniprefarably ontawr latol lnpast xpsrass of (12

(Ft Ty ) 507 iy b’ 6 ARRS ehisel) mESEN o Ph e BrEBnbiiol A skel et on
db he fpoll ow f I 3), ((EP-100 f d b
ESE&?SEEZ?%ﬂ%yfm% a5nGe" Tfe ol F slsHotizn Aol PO R Con, 61
Do Bi ot hy g ne o s BRTHGIS e B K WO AIRARIDFIUE B i ca
| NAUSL 1T 50 dhd kol @@k HAENNiGaBRR GRAD tork (9B KRy RASSQF L1 tani um

di oxide (CR90 (containing 1 to 5 parts by mass of Si 02 and to 3 parts by

nmass of Al RdbubasRthgQkcéRR eldetedior AR W theQfptidfl Qe ddidnse BY theRSEInddBNUf act ur ed
by Ishi hara Sangyo Kaisha, Ltd.), and 1.75 parts by mass of a di spersing

agent ( BYkr¥0g amhmefab &dilicied [dnyind¥ kn thepditaviol K )ghtvesegorsdrdrihedisidied m xed in a
honomi xer, to obtain a varnish

light region. The total amount of 100 parts by mass of the titanium dioxide (D)

more preferably contains 3 to 11 parts by mass of SiO; and 1 to 3 parts by mass of

Al Os.

[0047]

The content of the titanium dioxide (D) ’in the resin composition of the present

embodiment is not particularly limited. The content of the titanium dioxide (D) is

preferably 10 to 250 parts by mass, more preferably 25 to 200 parts by mass, based

on 100 parts by mass in total of the epoxy resin (A), the alicyclic epoxy resin, and the

acid anhydride (C) of the completely or partially hydrogenated product of the

aromatic polycarboxylic acid. The content of the titanium dioxide (D) is set to be



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 ggntent of 48% by nass. Next ,
the two prepregs were stacked, and 12 [Imthick electrolysis copper foils
wer e di sposed on both upper and | ower sides of the stack. The copper foils

and the stack were pressure-nolded by using a vacuum pressing nachi ne under
condi t i onsvighin thepspfiseable ignge, 6nd Hpoby the phasgraerispeeakthe enctsl faibcledf / cne, a
vacuum of 30 @ft | ess, and a tine of ain.a 0.2 mmthick

doubl e- si d%‘H"’é‘E?ptﬁ Oched@pF% 4 ghe i{@%?‘]b]]‘ty tl%e()ftf‘%éoﬂ'&if’g‘ rhey wherein m

ts 0068] b f
e cor ut B BT 'f?”#s%%eeaa?%we&ﬁ oMo e @fgcgé?@%c%wgﬁg@ y mass o
1,2, 4-cycl gagl)é%{;&%ér%g%{l(g 1f011 -C dija 1he%te n ﬂ%’drniﬂ, ?1(3'["1'1 %gn a ar ts by

mass of ar’ ng a |sp enol sen by t he

foll owi ng Jlag@lﬁggt feblon( NsB g&ﬁ fé,%&g,}féhﬁéeiﬁeﬂagisgaa{ @aiu'sm as a

novol ac- base resin havin eton arts by nmass

of an ali %ﬁbé}%ﬂ@@@?‘t}ﬁe liRS Wiek gb’Pﬁt‘e@lﬁghg béard RAd ta%hQYLE@%ﬁe }Qﬁd&deﬁan' um
di oxi de (CRO0), and 1.75 parts by nass of a dispersing agent (BYK-W03)

were sti rrt@&is&ﬂ@e rgh;ﬁ@éksbcn afd BEERIENYEHE 2 U&feQRE BidakauevdanirBhbit ora A prepreg
and a 0.2 mmthick doubl e-sided copper-clad | am nate were obtained in the

sanme nmanneficiag biade corampbsibili®xdepbcebding teaing Hehappassei shmepR®6A] [ For nul a
w2l drill processing in the printed wiring board and dicing processing in the chip LED.
[0048]

Any dispersion stabilizer used for coating materials may be suitably used as
the dispersing agent (E) used in the present embodiment without particular limitation.
Especially, a wet dispersing agent is preferably used. The wet dispersing agent is
preferably a polymer wet dispersing agent having an acid group, and more preferably
a polymer wet dispersing agent having an acid value of 20 to 200 mgKOH/g.

Specific examples thereof include, but are not particularly limited to, polymer wet
dispersing agents manufactured by BYK Japan K K. such as BYK-W161, BYK-
W03, BYK-W940, BYK-W996, BYK-W9010, Disper-BYK110, Disper-BYK111,
and Disper-BYK180. The dispersing agents (E) may be used singly or in
combinations of two or more.

[0049]

The content of the dispersing agent (E) in the resin composition of the present
embodiment is not particularly limited. The content of the dispersing agent (E) is
preferably 0.05 to 5 parts by mass, more preferably 0.1 to 4.0 parts by mass, and still
more preferably 0.5 to 3.0 parts by mass, based on 100 parts by mass in total of the
epoxy resin (A) having the bisphenol A skeleton, the alicyclic epoxy resin (B), and

the acid anhydride (C) of the completely or partially hydrogenated product of the



- 30 - wherein mrepresents a positive integer. A portion containing
mrepeat units in a skeleton represented by the general formula (4) neans
an i ndependent connected body of repeat units of general fornmula (2c), an

i ndependent connected body of repeat ppits of general formula (2d), or a
random bonded body or bl ock bonded body of the repeat units of general
formulae (2c) and (2d) as in the skeleton represented by the general
formula (2). [0070] (Exanple  3) 28 part.s by nass .the spolution

obt ai ned i%oq# qé‘{airl?fﬁyggéﬂﬁi ¢ The pangerisaf C[ﬁpe Ao () s 862

1, 2, 4-cycl ohexanetricarboxylic,acid-1 2-anhydride, (H-T v 25 rts by
et of  arvdBb Y e a0Enand T e RS P RR o R Pt ur ot by
DI C cor por.at,i . ) - Al | i,c by HPE- 3150) ,
75 part o, By Aedsesf SR b e i Mo BBl i o TP BRI E T P2
di spersin = Lk 1 i } xer, to
obtain a 8%?%?2%fégﬂ%bMP%§%¥§%§§E§§h§B§Q6%%gﬁﬂ%? |%%B§%%E@e-s ded
copper - cl afebamifyat e were obtained in the same manner as in exanple 1
except for using 'the varnish. [0071] (Exanple 4) 26 parts by mass of
the sol utijops@btai ned in preparation exanple 1 (13 parts by nmass of

1, 2, 4-cycl ohexanetricarboxylic acid-1,2-anhydride (HTMAn)), 75 parts by
mass of an epoXiheresh torhpowitivg & thé piebemnembAdisleat plefmat{iNe&@0ins ad2 parts by
mass of an alicyclic epoxy resin (EHPE-3150), 75 parts by mass of titani um
di oxi de ( GRO@ppicdiigr (F)&3clpdmgshbitanmsesdiokida (B) &paris iotler ayegini¢ BYe- W03)
were stirred and m xed in a honom xer, to obtain a varnish.. A prepreg
and a 0. 2 aotherttharcthe dicrniyire disixated Dobppar ingledgnt effiemheethsabevoibgeidivats. i n t he
same manner as.in exanple 1 except for using the varnish, [0072]. - 31 -
(Exanpl e 5ypecitic examgles gf uchyporgauie fidler ¢handigic, byiae aplt ydipitehar at i on

crample, 1 LLSRILS, Rhmetl, L S delel ohexapLr L achey L, o o
PLopienel ARSEl AL Do Ry ST BBy shlgageory (oo
e SRR P SR SRS Biperhe (o Syl | eone
and m xed i R1ia QRIRT XRI mida0ziABbRIIB, BadRERSEkide, zirconium oxide,

aluminium hydroxide, alumina, boron nitride, 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. The inorganic fillers exemplified herein may be used

singly or in combinations of two or more. Preferably, the inorganic filler (F) has a

mean particle diameter (D50) of 0.2 to S um in light of dispersibility and the like

without particular limitation. Among them, from the viewpoint of further

improving heat resistance after moisture absorption without causing excessive

deterioration in the peel strength of the obtained prepreg and metal foil-clad laminate,

boehmite is preferable.

[0051]

The content of the inorganic filler (F) in the resin composition of the present

embodiment is not particularly limited. However, the content of the inorganic filler

(F) is preferably 5 to 200 parts by mass based on 100 parts by mass in total of 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.
[0073] (Exanple 6) 28 parts by mass of the solution obtained in
preparation exanple 1 (14 parts by mass of 1,2, 4-cycl ohexanetricarboxylic
acid-1, 2-anhydride (HHTMAn)), 25 parts by mass of an epoxy resin having a
bi sphenol A skeleton (N-890), 61 parts by mass of an alicyclic epoxy resin
(EHPE- 3150), 75 parts by mass of tjtapium dioxjde (CR90), 1.75 parts by
mass of a @PEPESY (Y haydaithe Hyreppod pkelgion. Be g %F§069mﬁﬁ§§“6§) ngilicone

wder (TSP120 t by Mopentive Perf terials, Inc.
CE 1T ed arthe A AR (hoRGHE (PP BhCl Hoa AT G ProdueCofng 1) o o
0.2 mm thick.doubl e-si ded . - cl ad. | anj i in th
manner s 1 HoeiaRre aou e S PRE oGl [ AR TR B o 7y ST
28 parts b - i an: ahbt @i i i on, 14
par b by i lRERr A Bt ity Oal PRSI A A AR RS ¢

(HTMAN) ) |, 12 RisPABEaRioR WHER S 90 Olte @I (RERXM tFeBhdht RRVINGTioft BiagRREHOl A skel eton
(N-890), 61 parts by mass of an alicyclic epoxy resin (EHPE-3150), 75 parts

by nmass ofirdathetticetids db & hidher suppessed Wk cadsinkdexadshe dejeridhEdnah a
di spersing agent (BYK-W03), and 50 parts by mass of boehmte (AOHGO0
manuf act urtae pbyl siNaiyah bethe AGlainedrgests hikthemntbilntix@thniinata honom xer, to

obtain a varnish. A prepreg and a 0.2 mmthick doubl e-sided
copper - cl ddobZm nate were obtained in the same manner as in exanple 1
except for using the varnish. [0075] (Exanple 8 28 parts by mass of

t he sol uti on obkhaitaietof the pewspats af thetitantamdiaxide (D4ang dhe isotggnigdslsT of

1, 2, 4-cycl ohexanetri carboxylic_acid-1, 2-anhydride (H TMAn)), 25 parts by
mass of  ar(Fepbiby rews FempRaianPidhe peps sebodmepblsaobpatinulgdnlimited: parts by
mass of an alicyclic epoxy resin (EHPE-3150), 75 parts by mass of titanium
di oxi de ( GROWS§YErram theyigwpgint Prspsing tieatheplorst na‘ﬁlé‘?i‘t%k)g‘?ﬁa\‘)@%), and 75
parts by mass,  of boehmite.(ACHE0) .were stirr nd.m xed in a honmom xer, to
bt o a viinpiraHment and thei T Rdhiof S R B b S g e & dec
copper-cl ad | am.pat e . j icn .t I I le 1
except forggg‘f%rglgblﬁeth\ég(?tﬁll 1§%¥§%%gg'6]]5q8 égﬁﬁ)g&gﬁ@g é?r‘gﬁ%llqgsm% 28 parts

by mass of th&, $qhuli R0 @Rted it9 (@Y eparation exanple 1 (14 parts by nass
of 1,2,4-c$c¥bﬁexanetr?ggrboigfgg aéi%-l,z-anhydride (HTMAn)), 86 parts by

mass of agggggpyclic epoxy resin (EHPE-3150), 75 parts by mass of titanium
di oxi de ( 0), and 1.75 parts by mass of a dispersing agent (BYK-WO03)
were stirred amirffiexgstel the desiosomposeion dfehofreainne@bydimehisihay contain a

epoxy resin (hereinafter "other epoxy resins") other than the ingredients (A) and (B)
as ingredients other than those listed above. Examples of the other epoxy resins
include, but are not particularly limited to, bisphenol E-based epoxy resins, bisphenol
F-based epoxy resins, bisphenol S-based epoxy resins, phenol novolac-based epoxy
resins having no bisphenol A skeleton, cresol novolac-based epoxy resins, biphenyl-
based epoxy resins, naphthalene-based epoxy resins, trifunctional phenol-based
epoxy resins, tetrafunctional phenol-based epoxy resins, glycidyl ester-based epoxy
resins, phenolaralkyl-based epoxy resins, biphenylaralkyl-based epoxy resins,
naphtholaralkyl-based epoxy resins, dicyclopentadiene-based epoxy resins, or halides
thereof.  The other epoxy resins may be used singly or in combinations of two or

more.



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.
[0077] (Conparative Exanple 2) - 33 - 22 parts by mass of the

sol ution obtained in preparation exanppe_2 (11 parts by nmass of

1, 2, 4-cycl ohexanetri carboxylic acid-1, 2-anhydride (H TMAn)), 28 parts by
mass of an epoxy resin having a bisphenol F skeleton represented by the
following formula (5) (FQ 025 nanufactured by DI C corporation), 61 parts by
mass of ad%@&4lcyclic epoxy resin (UWE-3150), 75 parts by mass of titanium
di oxi de (CR90), and.1.75 parts by mass of. a.di spersing .agent (BYK-WO03)
were stirred ands Fﬁs%‘e?P"i‘l??sﬁloﬁcﬂI?ﬂl}:ﬁ pgyent ?IBb%?‘ﬁPﬁ“%\y ?fé{g?ﬂ’gﬂr.mg A prepreg
and a 0.2 mmthick doubl e-sided copper-clad | am nate were «obt.ained in the
S manndreagaior BT ke st el L e S IRl o B8 T For mul &
13] wher ej 4 e posi ti i.n gggr- CORarat i ve Exanple
3) é@a%éﬁgﬁ‘fﬁ&ﬁgEgag ﬁ?hgﬁggkéﬁP%ha b gpﬁgggiﬁkggepargﬁﬁon exanple 1

(14 parts Ryj MBSFindacdelatbr CHF LPHEXRARL i GRROPXMLING ndG R shitabinbpadr i de
5 e {

(H-TMANn)), 25 partsS by mass o n-epoxy resin represented by the follow ng

formul a (&pelilttc £8mpROYTE A6 lcfifd adikicR)tbr BOILRO AL h@Mot pSliclany Smixd Fgss of an
alicyclic epoxy resin (EHPE-3150), 75 parts by mass of titanium dioxide

(CR90), anfigdnofetddadltsofRpppassn@icobaltliagdaickeing thgkind, i KoIVOAI) wer e
stirred and m xed in a honom xer, to obtain a varnish. A prepreg and
a 0.2 mm tderiektice thdreofsardigdrtmoppemes| dthd aninpatelaetoes by bé ned singlyt he sane
manner as in exanple 1 except for using the varnish. [0080]

or in combinations of two or more.

[0055]

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 formulation 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,

polymerization inhibitors, silicone powders, and silane coupling agents. For

example, when the resin composition of the present embodiment contains a silicone

powder, the discoloration of the obtained prepreg and metal foil-clad laminate when

subjected to light irradiation tends to be suppressed to further improve the reflectance



- 34 - [Formul a 14] wherein mrepresents a positive integer. [0081]
(Conpar ative Exanple 4) 26 parts by mass of the solution obtained in
preparation exanple 1 (13 parts by mass of 1,2, 4-cycl ohexanetricarboxylic
acid-1, 2-anhydride (H TMAn)), 26 partssby mass of an epoxy resin
represented by the following fornmula (7) (NC3000FH manufactured by DI C
corporation), 61 parts by mass of an alicyclic epoxy resin (ElWE-3150), 75

parts by nmass of titanium dioxide ( ), and 1.75 parts by mass of a
di sper si ngligghstlighByadiaon) &E"rsé %E‘gﬁgﬂﬂéﬁ%llqw ey bier‘lls%ffﬂB%jr%ﬁir Xer, to
obtain a varq}sh" ¢ Argrepreg and a 0.2 mmthick doubl e-sided

copper - ¢l FAMCHAIREE 8 WYY o¥fai ned in the same manner as in exanple 1

except fo% Eﬁing t he varnish. [0082] [Fornula 15] wherein mrepresents a
positive ilf eéer.

Furthermore, the resin composition of the present embodiment may contain
solvents if necessary. For example, when the organic solvents are used, the
viscosity of the resin composition when the resin composition is prepared can be
lowered, to improve the handleability of the resin composition and the
impregnatability of a glass cloth with the resin composition. Any organic solvent
may be used without particular limitation as long as the mixture of the ingredients
(A) to (C) can be dissolved therein or is compatible therewith. Specific examples
thereof include, but are not particularly limited to, ketones such as acetone, methyl
ethyl ketone, methyl isobutyl ketone, and cyclohexanone, aromatic hydrocarbons
such as benzene, toluene, and xylene, amides such as dimethylformamide and
dimethylacetamide, and propylene glycol methyl ether and acetate thereof. The
solvents may be used singly or in combinations of two or more.

[0057]

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 epoxy resin (A) having the bisphenol A
skeleton, the alicyclic epoxy resin (B), the acid anhydride (C) of the completely or
partially hydrogenated product of the aromatic polycarboxylic acid, the titanium
dioxide (D), the dispersing agent (E), the inorganic filler (F) excluding the titanium
dioxide (D) to be incorporated if necessary, and the other optional ingredients, the
preparing method is not particularly limited. For example, the epoxy resin having
the bisphenol A skeleton, 1,2,4-cyclohexanetricarboxylic acid-1,2-anhydride, the
titanium dioxide, the polymer wet dispersing agent having an acid group, and the

other inorganic filler are sequentially incorporated into the solvent, and the mixture is



- 35 - (Conparative Exanple 5) 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 (H TMAn)), 25 parts by
mass of an epoxy resin represented by,the followng fornmula (8) (N-680
manuf actured by DI C corporation), 61 parts by mass of an alicyclic epoxy
resin (EHPE-3150), 75 parts by mass of titaniumdioxide (CR90), and 1.75
parts by nass of a .dispersing agent (BYK-WW03) were stirred and nmxed in a
honom xer Sufftyicably sfiried vﬁb%?%the resin COMPRTa) alfhg REPSENt FMPORMREH Pk

doubl e-si ded c er- qLad | am nate were obtained in the same manner as in

exanpl e 1 PEXBEPPFRA ®Usi ng the varnish. [0084] [Fornul a 16] wherein m
representﬁ8®ﬁﬁ05|tlve i nteger. [0085] (Conparative Exanple 6) 28
parts by s-of the solution obtained in preparation exanple 1 (14 parts

by mass of 1,2, '09%§A199(9§39%55 bgﬁ%gqf(X4ceg a?f ﬁéﬁh??%ﬂh%&fnﬁo%ﬁlo(n If\l:rmn)) 25

parts by mass 0 resin ving a eno eton (N-890), 61

parts by r nmass of
cal ci ned Jaﬁc (BSTZgQHQ%gﬁE?gg? gmsgéiﬁgﬁgﬁﬁggﬁ%ﬁ9h@T%ﬁoﬁ?%%%g%ﬁ 1.75

parts by nRSmiiredfThSERKE rekth @@ﬁ&%%ﬁ%ﬁé\?@éﬂol WeykBlefdnl fie@flcpdlid m xed in a
honom xer, to obtain a varnish

epoxy resin (B), and the acid anhydride (C) of the completely or partially

hydrogenated product of the aromatic polycarboxylic acid can be dissolved therein or

is compatible therewith. The specific examples are previously described.

[0059]

Known treatments (stirring, mixing, and kneading treatments.or the like) can
be performed to uniformly dissolve or disperse ingredients when the resin
composition is prepared. For example, a method for stirring and dispersing the
titanium dioxide (D) in the resin composition performs stirring-dispersion treatment
using a stirring vessel to which a stirrer having suitable stirring capability is attached,
to improve the dispersibility of the titanium dioxide (D) for the resin composition.
The stirring, mixing, and kneading treatments can be properly performed by using
apparatuses aiming at mixing such as a ball mill and a bead mill, or known
apparatuses such as revolution and rotation type mixing apparatuses.

[0060]

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

containing the epoxy resin having the bisphenol A skeleton, 1,2,4-

I b



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.

[ 0086] (Conparative Exanple 7) 28 parts by mass of the solution
obtained in preparation exanple 1 (14oparts by nass of

1, 2, 4-cycl ohexanetri carboxylic acid-1, 2-anhydride (H TMAn)), 25 parts by
mass of an epoxy resin having a bisphenol A skeleton (N-890), 61 parts by
mass of an aJicyclic epoxy re HPE- 3150 ss of boehmte
( ACHB0) , aﬁa{afOizewe%aﬁ XY)‘;‘F i%r}o%“ dails S t.awej @@ﬁfie (‘E‘glzko YB3y Cher e
stirred and m xed in ain a v epreg and
02 %p@w%%&?ﬁaﬁasv-%w iiarborddh Wi fat il desbrariad R e he s ame
manner as jn.exa for i o rative
Beampl o &) b RS & BURG e Bheelf Y b 0E ok il Toee S e DG e

(R KACI D %Qgrer@nﬁg%g?%gg%{%g@%yﬁm}ﬁp e%(ﬂ]n@@# th@?esm %rg[BOSIti](% parts by

mass of an epoxy resi parts by mass of an alicyclic epoxy resin

( EHPE- 315Q)nclifthn e tRarYm rﬁ?&édﬁ/\gtahaﬂw Mmgqm@ﬂllé?(I()gﬁ%?}feralalynﬁ th@rts by

mass of a di spersing agent and 0.4 part mass of

2- et hyl - 4-mpédt IobdazZObe nﬁaﬁﬁy&l @mméftat@t Atheeht by tlﬁfprkfﬁkgloﬂhe presants

Cor poration) were stlrred and m xed in a honom xer, to obtain a varnish.

A prepreg anmsbdamént2 nmt hi ck doubl e-si ded copper - clad |aninate were

obtained in the sane manner as in exanple 1 except for using the varnish.

[0088] - [BW6E] reflectance, reflectance after heating, reflectance after

light treatnent, a peel streng and sol der heat resistance after noisture

absor pti on. The basqreatetiel urgd wden g m@reemprgéwed ns RtaBEuBflyeach test

nmet hod are_as follows. (Measuring Meth Ref | ctance the

doubl e- si déBitepgetavs) base materiy @e%rskuslmﬁt%ﬂaés PENGH Y4B dedtm wi th a
surface was enoved by etching

di ci ng saw, t he copper qu th

to obtain Qaﬁg%EﬁWFﬂb @g Wﬁg WPHW@“§8W§F@I ﬂ%@&%ﬁ?é&n or
flect t ..457 t 61 db

Koni ca. 11 GPDEEb dTPRELT SRePlS DL AR Hos s Pl Sl R R

5 f t 1
oo heat -t FELRRd B é’*@ﬁﬁ%f?cfaf?ﬁ%ﬁ. EABE: R PE A IR E LA, s
then nmeasufgdfedass GhERGLANES da'f‘tztfﬁ‘)%rssWo@ﬁx’ﬂ@?‘beﬁ%ubmastﬁ}ﬁy@@@é/e
measur enment of the reflectance (average value of n 3)

Ref | ect ancgoladrhide, drdgidtydster adeat | DRésetbh rﬁ@t@ﬂhl@nﬁé?tb%lpﬂ riynelebRdabove 1)
was subjec?%%ito Ilgﬁﬁerradlatlon treat ment under conﬁﬁalon of 100 nWcnR

of ul t ravi gdegdtdepadidgngpoal cengiiplat@Papplicatdd® andprdpertadi aThobrsdegteals n a

weat heronmeter drier (SUVFI|l manufactured by Iwasaki Electric Co., Ltd.) for
24 hours. ihhgbe efddestigin orinuasnttifetionsrefiswr @dnom. t Aewsamelothrmemveyein t he
above neasurenent of the reflectance éavera ge val ue of n= 5). 4) Pee
Strength: eheé, doubng-asihappedctiape magiaad alsarfising mahasthe like pietkgoangsze of 10 x
100 mmwith a dicing saw, and the copper foil of the surface mas left to
obtain a n’é‘ﬁ%@ﬂeﬁ{f thesbAsE Eraterind AU Y @é‘ﬁiﬁl“@%sﬁn%‘é@h‘?’%ﬁdef"& e he

tear-of f s h of the copper foi.l in ra AG | § manuf act ured
by Shi rmdz E}B?\g{l iaﬁmnef 56/821\(}% ﬂ@ eH c ag ?hesg pnéwn products

may be properly selected and used depending upon contemplated applications and
properties. Products subjected to open treatment and a glass woven fabric surface-
treated by using a silane coupling agent or the like are suitably used. The thickness
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, the base material is

preferably a glass woven fabric having a thickness of 200 pm or less and a mass of



5) Tg: the doubl e-sided copper-clad |am nate was cut into a size of 12.7 X
2.5 mMmwth a dicing saw, and the copper foil of the surface was then

renoved by - 38 - etching to obtain a nmeasuring sanple. The neasuring
sanpl e was neasured for a glass transpkion tenperature by a DVA net hod
(average value of n = 3). 6) Sol der Heat Resistance after Misture

Absor ption: the doubl e-sided copper-clad | am nate was cut into a size of 50

X 50 nmw t di cjng saw, and_t ree ourths the copper fojil af the
Surface wishdmoue ShnG ot HGTr 8B BELoh MR FLSTIF MHGS ShRgles agi@ neasur i ng
sanpl e maﬁ%§pb%ected to nmoi sture absorption in PCT (120C, 2 atnobspheres)
for 3 hour 3hd then i mrersed in a sol dering vessel of 260C for 1 m nute.
The changei~T frjappear ance of the measuring sanple was then visuaIIy observed
(the occur e nunber of swellings/the nunber of tests: n = Eval uati on

rE)?Z lrjr:olt S egr EXS h‘q’H‘thb RihbRRLGS e O Bil-dAPERindid FPILE p;ésentmlmé?llt chxanmpl  e2

be obtained by placing one prepreg or stacking at least two prepregs, 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.

Specifically, the metal foil-clad laminate of the present embodiment can be produced
by placing one prepreg or stacking a plurality of prepregs, disposing a metal foil
made of copper or aluminum or the like on one side or both sides of the prepreg or
the stacked prepregs if desired, and laminate-molding the metal foil and the prepreg
or the stacked prepregs if necessary. Any metal foil used for the materials for
printed wiring boards may be used herein without particular limitation, and known
copper foils such as a rolling copper foil and an electrolysis copper foil are preferable.
The thickness of the metal foil is not particularly limited. The thickness is
preferably 2 to 70 um, and more preferably 2 to 35 um. A method and condition
for molding the metal foil-clad laminate are not particularly limited. Techniques
and conditions for conventional 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, a planar pressure of 2 to 100 kgf/cm?, and a heating time of 0.05 to 5 hr.
Furthermore, postcuring 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.
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[0063]

The metal foil-clad laminate of the present embodiment may be suitably used
as the printed wiring board by forming a predetermined wiring pattern. The metal
foil-clad laminate of the present embodiment has excellent heat resistance, exhibits
high optical reflectance in the ultraviolet light region and the visible light region,
undergoes less deterioration in optical reflectance when subjected to the heat
treatment and the light irradiation treatment, has an excellent peel strength with the
metal foil, and further has excellent heat resistance after moisture absorption in a
preferable aspect. Therefore, the metal foil-clad laminate of the present
embodiment may be used especially effectively for the printed wired board requiring

the properties, particularly the LED-mounting printed wiring board.

Examples
[0064]

Hereinafter, the present invention will be described in detail with reference to
preparation examples, examples, and comparative examples. However, the present
invention is not limited to these examples in any way. Hereinafter, unless otherwise
noted, "part" represents "part by mass".

[0065]
(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
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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.

[0066]

(Example 1)

24 parts by mass of the solution obtained in preparation example 1 (12 parts
by mass of 1,2 4-cyclohexanetricarboxylic acid-1,2-anhydride (H-TMAn)), 27 parts
by mass of an epoxy resin having a bisphenol A skeleton represented by the
following formula (3) (EP-1001 manufactured by Japan Epoxy Resin Co., Ltd.) as an
epoxy resin having a bisphenol A skeleton, 61 parts by mass of an 1,2-epoxy-4-(2-
oxiranyl)cyclohexane adduct of 2,2-bis(hydroxymethyl)-1-butanol (EHPE-3150
manufactured by Daicel Chemical Industries, Ltd.) as an alicyclic epoxy resin, 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.), and 1.75 parts by mass of a
dispersing agent (BYK-W903 manufactured by BYK Japan K K.) 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 48% by mass.

Next, the two prepregs were stacked, and 12 pm-thick electrolysis copper
foils 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 temperature of 220°C, a planar pressure of 30 kgf/cm®, a vacuum of
30 mmHg or less, and a time of 150 min, to obtain a 0.2 mm-thick double-sided
copper-clad laminate.

[0067]
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[Formula 11]

% CHs OH CHs

- BT B0y @
o} CH; CH;4 of
: m

wherein m represents a positive integer.
[0068]
(Example 2)

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)), 12 parts
by mass of an epoxy resin having a bisphenol A skeleton represented by the
following formula (4) (N-890 manufactured by DIC corporation) as a novolac-based

~ epoxy resin having a bisphenol A skeleton, 74 parts by mass of an alicyclic epoxy
resin (EHPE-3150), 75 parts by mass of titanium dioxide (CR90), and 1.75 parts by
mass of a dispersing agent (BYK-W903) 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]
[Formula 12]
?0 ?o
O O
~ 3 /‘\
T CH, -——TH
N X

H,C——CH, H,C—1—CH, (4)

A



1.02 0.85 Tg (C) 177 186 193 188 196 198 199 203 Sol der heat resistance
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wherein m represents a positive integer.

A portion containing m repeat units in a skeleton represented by the general
formula (4) means an independent connected body of repeat units of general formula
(2¢), an independent connected body of repeat units of general formula (2d), or a
random bonded body or block bonded body of the repeat units of general formulae
(2¢) and (2d) as in the skeleton represented by the general formula (2).

[0070]
(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)), 25 parts
by mass of an epoxy resin having a bisphenol A skeleton (N-890 manufactured by
DIC corporation), 62 parts by mass of an alicyclic epoxy resin (EHPE-3150), 75
parts by mass of titanium dioxide (CR90), and 1.75 parts by mass of a dispersing
agent (BYK-W903) 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 4)

26 parts by mass of the solution obtained in preparation example 1 (13 parts
by mass of 1,2,4-cyclohexanetricarboxylic acid-1,2-anhydride (H-TMAn)), 75 parts
by mass of an epoxy resin having a bisphenol A skeleton (N-890), 12 parts by mass
of an alicyclic epoxy resin (EHPE-3150), 75 parts by mass of titanium dioxide
(CR90), and 1.75 parts by mass of a dispersing agent (BYK-W903) 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.

[0072]
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(Example 5)

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)), 25 parts
by mass of an epoxy resin having a bisphenol A skeleton (N-890), 61 parts by mass
of an alicyclic epoxy resin (EHPE-3150), 75 parts by mass of titanium dioxide
(CR90), 1.75 parts by mass of a dispersing agent (BYK-W903), and 5 parts by mass
of a silicone powder (KMP605 manufactured by Shin-Etsu Chemical Co., Ltd.) 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.

[0073]
(Example 6)

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)), 25 parts
by mass of an epoxy resin having a bisphenol A skeleton (N-890), 61 parts by mass
of an alicyclic epoxy resin (EHPE-3150), 75 parts by mass of titanium dioxide
(CR90), 1.75 parts by mass of a dispersing agent (BYK-W903), and 5 parts by mass
of a silicone powder (TSP120 manufactured by Momentive Performance Materials
Inc.) 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
[0074]

(Example 7)

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)), 25 parts
by mass of an epoxy resin having a bisphenol A skeleton (N-890), 61 parts by mass

of an alicyclic epoxy resin (EHPE-3150), 75 parts by mass of titanium dioxide
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(CR90), 1.75 parts by mass of a dispersing agent (BYK-W903), and 50 parts by mass
of boehmite (AOH60 manufactured by Nabaltec AG) 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]
(Example 8)

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)), 25 parts
by mass of an epoxy resin having a bisphenol A skeleton (N-890), 61 parts by mass
of an alicyclic epoxy resin (EHPE-3150), 75 parts by mass of titanium dioxide
(CR90), 1.75 parts by mass of a dispersing agent (BYK-WO903), and 75 parts by mass
of boehmite (AOH60) 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]
(Comparative Example 1)

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 (EHPE-3150), 75 parts by mass of titanium
dioxide (CR90), and 1.75 parts by mass of a dispersing agent (BYK-W903) 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 2)
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22 parts by mass of the solution obtained in preparation example 2 (11 parts
by mass of 1,2 4-cyclohexanetricarboxylic acid-1,2-anhydride (H-TMAn)), 28 parts
by mass of an epoxy resin having a bisphenol F skeleton represented by the
following formula (5) (FQ-025 manufactured by DIC corporation), 61 parts by mass
of an alicyclic epoxy resin (EHPE-3150), 75 parts by mass of titanium dioxide
(CR90), and 1.75 parts by mass of a dispersing agent (BYK-W903) 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.

[0078]

[Formula 13]

P OO OFO

wherein m represents a positive integer.
[0079]
(Comparative 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)), 25 parts
by mass of an epoxy resin represented by the following formula (6) (N-770
manufactured by DIC corporation), 61 parts by mass of an alicyclic epoxy resin
(EHPE-3150), 75 parts by mass of titanium dioxide (CR90), and 1.75 parts by mass
of a dispersing agent (BYK-W903) 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.

[0080]
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[Formula 14]

e

S L CH, N J H (6)

m

wherein m represents a positive integer.
[0081]
(Comparative Example 4)

26 parts by mass of the solution obtained in preparation example 1 (13 parts
by mass of 1,2,4-cyclohexanetricarboxylic acid-1,2-anhydride (H-TMAn)), 26 parts
by mass of an epoxy resin represented by the following formula (7) (NC3000FH
manufactured by DIC corporation), 61 parts by mass of an alicyclic epoxy resin
(EHPE-3150), 75 parts by mass of titanium dioxide (CR90), and 1.75 parts by mass
of a dispersing agent (BYK-W903) 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.
[0082]

[Formula 15]

?
iiﬁ T =, cnzi§:1kﬂ (7)

wherein m represents a positive integer.

[0083]



Ref |l ectance after light irradiation (% 84 71 78 74 74 28 18 62 Peel
strength (kgf/cm 0.73 0.93 0.96
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(Comparative Example 5)

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)), 25 parts
by mass of an epoxy resin represented by the following formula (8) (N-680
manufactured by DIC corporation), 61 parts by mass of an alicyclic epoxy resin
(EHPE-3150), 75 parts by mass of titanium dioxide (CR90), and 1.75 parts by mass
of a dispersing agent (BYK-W903) 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.
[0084]

[Formula 16]

S 0

c CH,

m

wherein m represents a positive integer.
[0085]
(Comparative Example 6)

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)), 25 parts
by mass of an epoxy resin having a bisphenol A skeleton (N-890), 61 parts by mass
of an alicyclic epoxy resin (EHPE-3150), 75 parts by mass of calcined talc
(BST200L manufactured by Nippon Talc Co., Ltd.), and 1.75 parts by mass of a

dispersing agent (BYK-W903) were stirred and mixed in a homomixer, to obtain a

varnish.



0.80 0.95 0.96 0.99 0.02 Tg (C) 208 158 190 195 182 186 196 98 Sol der heat
resi stance after
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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.
[0086]

(Comparative Example 7)

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)), 25 parts
by mass of an epoxy resin having a bisphenol A skeleton (N-890), 61 parts by mass
of an alicyclic epoxy resin (EHPE-3150), 75 parts by mass of boehmite (AOH60),
and 1.75 parts by mass of a dispersing agent (BYK-W903) 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.

[0087]
(Comparative Example 8)

23 parts by mass of hydrogenated methylnadic anhydride (RIKACID HNA-
100 manufactured by New Japan Chemical Co., Ltd), 12 parts by mass of an epoxy
resin (N890), 65 parts by mass of an alicyclic epoxy resin (EHPE-3150), 75 parts by
mass of titanium dioxide (CR90), 1.75 parts by mass of a dispersing agent (BYK-
W903), and 0.4 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.

[0088]
The double-sided copper-clad laminates of examples 1 to 8 and comparative

examples 1 to 8 obtained as described above were measured and evaluated for



noi sture absorption 0/3 3/3 3/3 3/3 3/3 3/3 3/3 3/3 [0091] From
Tables 1 and 2, it was confirned that all the doubl e-si ded copper-cl ad

| am nat es of exanples 1 to 8 have high refl ectance, undergo |ess
deterioration in optical reflectance when subjected to a heat treatnent and
a light irradiation treatnent, and have an excellent peel strength.
Furthernore, it was confirmed that the doubl e-sided copper-clad | am nates

of exanples,7 and 8_.containi ng the i ani excl udi ng, t he
L R RS rERRAYE et Brekingre R P alet b SeotieL i st Giel ey
absorption_in %ddheal SEFO th Se &s%ﬂ?ﬁ)cgﬁlt'cs On the other hand, it was

confirnedzﬁﬁg? the Beeie copper - | am nat es of conparative

exanpl es 1 10 5 wai 6,09l a@eevaiﬂaﬁ&%xthm%rQacﬁq/%):st%@aagaréépl sphenol - A

skel eton have ow re ctance after heating t was confirned that the
doubl e- si dggd,wopper-clad | am nates of conparative exanples 6 and 7 which do
not use the titaniumdioxide (D) have | ow refl ectance and undergo a

remar kabl gvi@b@iigVisto@n i n optical reflectance when subjected to a heat
treatment and a l'ight irradiation treatnent. Furthernore, it was confirned
t hat conpar at i V@ ReRedsrmlce: thewoublb-sitlee sopsr-digidatnhatawhdoamhydrsizdef (C) of the
conpletely or partially hydrogenated product of the - 40 - aromatic

pol ycar boxsfl x 60 aon drithasditiogysopt dndahe cafpeeftlarfake whfane suabjlectredoted a heat
treatnment and a light irradiation treatnent, and undergoes a remnarkabl e

det er i or athyoscliing to geah agneagwgndsample.  The measurmg 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).

2) Reflectance after Heating: the sample obtained in the item 1) 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).

3) Reflectance after Light Irradiation: the sample obtained in the above 1) was
subjected to light irradiation treatment under condition of 100 mW/cm® of ultraviolet
ray (wavelength: 295 to 450 nm) irradiation degree in a weatherometer drier (SUV-
F11 manufactured by Iwasaki Electric Co., Ltd.) for 24 hours. The reflectance was
then measured in the same manner as in the above measurement of the reflectance
(average value of n=15).

4) Peel Strength: the double-sided 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 foil using an autograph (AG-IS manufactured by Shimadzu Corporation)
(average value of n = 5).

5) Tg: the double-sided copper-clad laminate was cut into a size of 12.7 x 2.5

mm with a dicing saw, and the copper foil of the surface was then removed by



[ 0092] As descri bed above, the present invention is not limted to

t he above-nenti oned enbodi nent and exanpl es, and nodifications can be
properly nade in a scope that does not depart fromthe gist of the present
i nvention. Industrial Applicability-[08893] As descri bed above, the
present invention can be widely and effectively utilized in various
applications such as electrical and electronic materials, a machine tool
mat eri al , ?qg an E%Lation nateriah i.ch require heat resistance and |ight
r esi st anc& OGO RGN &MGHYINE SAPRIT i cUiCAPIRUTIE %%?ﬁ“e'f‘%ﬁ‘\’/%’r@f &n can be
effectivel L1z [ el a . printed w.rin oard and an

LED- nount i %ﬂE%%%ﬁ@gmﬂﬁFﬁwge%ﬁﬁﬁgﬁgkﬁ%ﬁmpgéﬁ?%%\ngfﬁggT rly excell ent heat

resi stance and 6& SgMk {I@actikcetsg%ge a@é}%{l&%ke ﬁBgo(?Etg(;erp Ble[ &Ql%f’é]-sidei The

. d. .
present application clains priority from Japan atent Application

(Japanese c';c;g?é‘r%ladﬁamiﬂa‘%@%%u'}ﬁo a%@z]e]ﬁf%&@@}nnfh bhigd cfri]&né Bey JagaeLat ent

O fice on ch 31, 2011, the contents of which are hereby i ncorporated by

r ef er ence.fourthsdf the £dpPefoill St §rfake Avak eshdved DYR@Midd @MbbeRI i Sing at
| east: an epoxy resin (A) having a bisphenol A skeleton; an alicyclic epoxy

resin (B);measurin@sungde. d Blivupeasueleg ¢4plofvaa salgeqteiehyistire giabiptiah liy
hydr ogenat ed product of an aronmatic pol ycarboxylic acid; titanium dioxide
(D); and PCT (120°C, 2 atmospheres) for 3 hours, and then immersed in a soldering vessel of

260°C for 1 minute. The change in appearance of the measuring sample was then

visually observed (the occurrence number of swellings/the number of tests: n = 3).

Evaluation results are shown in Tables 1 and 2.

[0089]
[Table 1]
Exampl | Exampl | Exampl | Exampl | Exampl | Exampl | Exampl | Exampl
el e2 e3 e4 ) eb e’ e8
Reflectance (%) 89 90 90 89 89 90 88 88
Reflectance
after heating 80 79 80 78 79 79 79 78
(o)
Reflectance
after light 85 83 82 56 88 83 82 82

irradiation (%)
Peclstrength | 05 | 096 | 097 | 090 | 094 | 095 | 102 | 085
(kgf/cm)

Tg (°C) 177 186 193 188 196 198 199 | 203
Solder heat
resistance after
moisture
absorption

[0090]

2/3 373 2/3 173 2/3 373 0/3 0/3

[Table 2]



a dispersing agent (E). [ aim 2] The resin conposition according to
claim1, wherein the alicyclic epoxy resin (B) is represented by the

gener al

formula (1): [Fornmula 1] - RO (1)
_39_

Compar | Compar | Compar | Compar | Compar | Compar | Compar | Compar

ative ative ative ative ative ative ative ative
Exampl | Exampl | Exampl | Exampl | Exampl | Exampl | Exampl | Exampl

el e? e3 c4 es c6 e’ c8

Reflectance (%) 88 90 89 88 89 35 45 90
Reflectance

after heating 66 68 67 65 69 30 38 65

(%)

Reflectance

after light 84 71 78 74 74 28 18 62

irradiation (%)

Peel strength

[
(kef/cm) 0.73 0.93 0.96 0.80 0.95 0.96 0.99 0.02

Tg (°C) 208 158 190 195 182 186 196 98

Solder heat

resistance after 0/3 33 3/3 3/3 3/3 3/3 3/3 373
moisture

absorption

[0091]

From Tables 1 and 2, it was confirmed that all the double-sided copper-clad
laminates of examples 1 to 8 have high reflectance, undergo less deterioration in
optical reflectance when subjected to a heat treatment and a light irradiation
treatment, and have an excellent peel strength. Furthermore, it was confirmed that
the double-sided copper-cléd laminates of examples 7 and 8 containing the inorganic
filler (F) excluding the titanium dioxide (D) have excellent heat resistance after
moisture absorption in addition to these characteristics. On the other hand, it was
confirmed that the double-sided copper-clad laminates of comparative examples 1 to
5 which do not use an epoxy resin (A) having a bisphenol A skeleton have low
reflectance after heating. It was confirmed that the double-sided copper-clad
laminates of comparative examples 6 and 7 which do not use the titanium dioxide
(D) have low reflectance and undergo a remarkable deterioration in optical
reflectance when subjected to a heat treatment and a light irradiation treatment.
Furthermore, it was confirmed that comparative example 8 which does not use the

acid anhydride (C) of the completely or partially hydrogenated product of the



_ wherein R represents an al kyl group having 1 to 10 carbon atons or

hydr ogen atom and mrepresents an integer of 1 to 24. [ aim 3] The
resin composition according to claiml1l or 2, wherein the epoxy resin (A
havi ng the bi sphenol A skel eton has-as4gskel eton represented by the general
formula (2) or a skeleton represented by the general fornmula (3): [Formula
2] - 42 - (2) _ wherein Qis a bisphenol A epoxy nonomer residue

S hal o borteMR e Baad gt r\’vaé@waL{’ﬁ'efatﬁécﬁea@e&%HFE Feonalet o By of
two benzer](F {mé}gin&)g 113 'rrsclgﬂ 819 £ 9 ’a rglﬂgr bik QRLASRALE an
b eGPl sppiticry Bt n

i nt eger
in a peel strength.

[0092]
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
[0093]

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, and peel strength. Particularly, the present invention can be effectively
utilized in fields such as a printed wiring board and an LED-mounting printed wiring
board which require particularly excellent heat resistance and light resistance, and
peel strength.

[0094]

The present application claims priority from Japanese Patent Application

(Japanese Patent Application No. 2011-078736) filed to the Japan Patent Office on

March 31, 2011, the contents of which are hereby incorporated by reference.



2 [Formul a 4] _-mwherein mrepresents a positive integer. [C aim4]
The resin conposition according to any one of clains 1 to 3, wherein a
content of the epoxy resin (A) is 5 to 90 parts by nass based on 100 parts
by mass in total of the ingredients {Ajlto (C). [Caim5] - 43 - The
resin conposition according to any one of clains 1 to 4, wherein a content
of the alicyclic epoxy resin (B) is 5 to 90 parts by mass based on 100
parts by mass in total of the ingredigg,s (A to (O. [daimo] The
resin conposition according to any one of clainms 1 to 5 wherein a content
of the acid anhydride (C) of the conpletely or partially hydrogenated
product of the aromatic polycarboxylic acid is 5 to 40 parts by nass based
on 100 par{Glahy1pass in total of the ingredients (A to (C. [Caim7]

A resin composition comprising at least:

an epoxy resin (A) having a bisphenol A skeleton;

an alicyclic epoxy resin (B);

an acid anhydride (C) of a completely or partially hydrogenated product of an

aromatic polycarboxylic acid;
titanium dioxide (D); and
a dispersing agent (E).
[Claim 2]
The resin composition according to claim 1, wherein the alicyclic epoxy resin

(B) is represented by the general formula (1):

[Formula 1]

R—0O \O H 1
L> (1)

m

wherein R represents an alkyl group having 1 to 10 carbon atoms or hydrogen atom,
and m represents an integer of 1 to 24.
[Claim 3]

The resin composition according to claim 1 or 2, wherein the epoxy resin (A)
having the bisphenol A skeleton has a skeleton represented by the general formula
(2) or a skeleton represented by the general formula (3):

[Formula 2]



The resin conposition according to any one of clains 1 to 6, wherein a
content of the titaniumdioxide (D) is 10 to 250 parts by nass based on 100

parts by nass in total of the ingredients (A to (C. [Caim8] The
resin conposition according to any one?df-claims 1 to 7, further conprising
an inorganic filler (F) excluding the titanium dioxide (D), wherein a

total amount of the titaniumdioxide (D) and the inorganic filler (F) is 15

to 450 parts[by mass hased on 100 parts by nass in total of the ingredients
(A) to (Q. [Caim9] The resin conposition according to any one of
clains 1 to 8, wherein a nean particle diameter of the titanium dioxide (D)
is 5 ttmor ces' m 10](2) The resin conposition according to any
one of cl ai 1 t0 9/ |wherein the titaniumdi oxide (D) is surface-treated
by Si 02, Al 203, Zr02, |and/or Zn0O; and the total anount of 100 parts by nmass
of the titanium oxidelé¢D) conprises 1 to 11 parts by mass of Si02, 1 to 11

parts by mass of Al 203, 1 to 11 parts by nmass of Zr02, and/or 1 to 11 parts
by mass of Wherein Qs ahisphqnol 4j ¢poxy monomer qysidue sepraseatepydhe fdlowaeg or di ng to
any one of clains 1 tg 10, wherein the dispersjng agent (E) is a _polyner
wet di sper 8156 dgfamtla (Y d1gethiplens gepupandd Smglezboqdowgle‘g aﬁgb@ﬂﬁé.to Ra ai m 12]

The resin conposition.,according to a one of cl ai .tp 11, wherein a
Cont ont. of SRBrGERRIRHE ndRd ¢ B PRig Koaons S AT p Bisgherrb AEked on 100
parts by mass in.total of tthe i.ngr edi nts(gA) to (. [Caiml1l3] The
resin conpositien ¥R 6PErSTY SFS%‘%%“&? G CFPains 1 to 12 for an

LED- nount i ﬂ%n‘%ian:‘t]ed W ring board.

?O
o
HsC—t—CHs (2a)

=

1

™

Y
A

[Formula 4]

CH OH CH
- OLO-OLOy ©
m

wherein m represents a positive integer.
[Claim 4]

The resin composition according to any one of claims 1 to 3, wherein a
content of the epoxy resin (A) is 5 to 90 parts by mass based on 100 parts by mass in
total of the ingredients (A) to (C).

[Claim 5]



[ A ai m 14] A prepreg obtained by inpregnating or coating a base
material with a resin conposition according to any one of clains 1 to 13.

[ O ai m 15] A netal foil-clad | am nate obtai ned by placi ng one prepreg
according to claim 14 or stacking at | 8ast two prepregs according to claim
14, disposing a netal foil on one side or both sides of the prepreg or the
st acked prepregs and | am nate-nolding the netal foil and the prepreg or the
st acked prepr egS¥he resin composition according to any one of claims 1 to 4, wherein a

content of the alicyclic epoxy resin (B) is 5 to 90 parts by mass based on 100 parts by
mass in total of the ingredients (A) to (C).
[Claim 6]

The resin composition according to any one of claims 1 to 5, wherein a
content of the acid anhydride (C) of the completely or partially hydrogenated product
of the aromatic polycarboxylic acid is 5 to 40 parts by mass based on 100 parts by
mass in total of the ingredients (A) to (C).

[Claim 7]

The resin composition according to any one of claims 1 to 6, wherein a
content of the titanium dioxide (D) is 10 to 250 parts by mass based on 100 parts by
mass in total of the ingredients (A) to (C).

[Claim 8]

The resin composition according to any one of claims 1 to 7, further
comprising an inorganic filler (F) excluding the titanium dioxide (D),

wherein a total amount of the titanium dioxide (D) and the inorganic filler (F)
1s 15 to 450 parts by mass based on 100 parts by mass in total of the ingredients (A)
to (C).

[Claim 9]

The resin composition according to any one of claims 1 to 8, wherein a mean
particle diameter of the titanium dioxide (D) is 5 pum or less.
[Claim 10]

The resin composition according to any one of claims 1 to 9, wherein the
titanium dioxide (D) is surface-treated by SiO,, Al,O3, ZrO,, and/or ZnO; and the
total amount of 100 parts by mass of the titanium oxide (D) comprises 1 to 11 parts
by mass of SiO,, 1 to 11 parts by mass of Al,O3, 1 to 11 parts by mass of ZrO,,

and/or 1 to 11 parts by mass of ZnO.
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[Claim 11]

The resin composition according to any one of claims 1 to 10, wherein the
dispersing agent (E) is a polymer wet dispersing agent having an acid value of 20 to
200 mgKOH/g.

[Claim 12]

The resin composition according to any one of claims 1 to 11, wherein a
content of the dispersing agent (E) is 0.05 to 5 parts by mass based on 100 parts by
mass in total of the ingredients (A) to (C).

[Claim 13]

The resin composition according to any one of claims 1 to 12 for an LED-
mounting printed wiring board.
[Claim 14]

A prepreg obtained by impregnating or coating a base material with a resin
composition according to any one of claims 1 to 13.

[Claim 15]

A metal foil-clad laminate obtained by placing one prepreg according to claim
14 or stacking at least two prepregs according to claim 14, 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.



