- 1 - SPECI FI CATI ON Thernosetting resin conposition, and prepreg, |am nated
board for wiring board and printed wiring board using the 5 same Technical
field The present invention relates to a thernpbsetting resin conposition
and its uses such as a prepreg, a 10 lam nated board for a printed wring
board, a printed wiring board, a noldihglnaterial and a conposition for
adhesi ve, and particularly, to a thernpbsetting resin conposition suitable

for a high-frequency circuit board band or higher that takes
advantage of |ow 15 dielectric dis%?%%f%gﬁA?%gyor, and for inpregnation of a

gl ass substrate for a built-up type base board that takes advantage of high

modul us of ﬁﬁ%&éé’ééé’iqu‘}ﬁé(%{ergﬁé‘?me%&1390{1g O§§§$£F¥g§§z’ 1§1ln‘f8%£88i ¢

equi pnrent s have genera urred r “wei ght and nore
conpact sibeardnfecoomtatbornrdfandi sristedowghinbebpardt edingi theg boards

used ingide these equi pments predom nantly consist of 4-10 layers, in order

to accomodate high 25 density nounting, efforts are being nade to increase
pattern fineness, and further to reduce nounting height and enploy a

bui lt-up copgtitptipngi&gnted wiring boards are required to have |ow
dielectric dissipation factor as well as be stable over a 30 w de

t enper at ure rangefhmdengsknY rioyuentiobanell2hesr terat phephpbettingnsni ssi on

oss when Usgd; nohglis{ ¢ SOeRGY €47 GUELSSADH £0SUT Braballke gperation of

the circuit in ?%EIF t enperature range anq&?requency bandsS. ['n addition,
since rdt erlamsnated nepard gkoni aepsinhad wipingi baazdd 85peédntedction rates

are ffequen&l¥iﬂéeﬂo$Pﬁ,t§q%§96i§§ema98££%1Uth@XGthBoQEkEBhUEo?oardS
enabling | ow nounting - 2 el ght "and high density nounting, they are
suscepti bl eagpesive, and particularly, to a thermosetting resin
composition suitable for a high-frequency circuit board of
the MHz band or higher that takes advantage of low
15 dielectric dissipation factor, and for impregnation of a
glass substrate for a built-up type base board that takes

advantage of high modulus of elasticity.

Background art

20 In recent years, electronic equipments have generally
been required to offer lighter weight and more compact
size. In accommodation of this, although the printed
wiring boards used inside these equipments predominantly
consist of 4-10 layers, in order to accommodate high-

25 density mounting, efforts are being made to increase
pattern fineness, and further to reduce mounting height and
employ a built-up constitution.

Printed wiring boards are required to have low
dielectric dissipation factor as well as be stable over a

30 wide temperature range and wide frequency band in order to
inhibit transmission loss when used in high-frequency
circuits and ensure stable operation of the circuit in
their temperature range and frequency bands. In addition,
since materials having large dimensional expansion and

35 contraction rates are frequently used for the surface

built-up layer in built-up boards enabling low mounting



t he occurrence of considerable warping due to contraction during curing and
cooling of the surface built-up layer. Consequently, the printed wiring
boards and nmulti-layer 5 wiring boards on both sides of the inside core

| ayer are required to be thin and have high rigidity. In addition,
acconpanyi ng the use of a |ead-free matefial for a solder, the mel ting
poi nt of the soIder I S expected to be higher thereby resulting in the need
for higher ure ﬁfo déﬁé{éon h@ reS|t ance_and reli %#it . Thus,

t he naterla s Podrds Hie FegliTed T9°a5Rqth gopossess
all of the mﬁeuqnnmrrenaexpfcﬁoﬂsmdeh&bbstwénprhgsd@att@ncéatrac;ibhgh

nmodul us of elast|C|ty he reS| anee e _absorption 15 and
hi gh gl ass Qrﬁﬁ%ﬁtﬁ%ﬁ%n |r1 (ﬁ%ﬁglq% addl ?o%urfh%ggbna r?%lsagge al so
required tcndnseddenniyﬁﬂzhekpm1nte¢omsrdmgabmmmd@fanafmuytlCmagequentIy,

attemt s haye Hee SRR, L, QNS o4 BUe. SLAL IANGYabYco cOTDLDLDILRE Use of

hal ogen- basec | ony conpounds™ 0 ogpﬁorous based
flame ret arldeqmsredltmrme;etmnyeme hdaroeelvigh theidibms bfeeradadgtrmng trend

bol Tt on SSroip Al PRI Pe BE e De£RTELIEI ISR (EDVLY SOTRILY

pol I ution an oxi city and car cinogenicrty of “organic
hal ogen subthermeksting hpisn 5 fi tixé nséhdear i ¢ cekpechedetbebenbighprobl em

Consequent | y, éﬁ&‘?r:.eeéusl J?g}rﬂ? dﬂ'ée&'eé& £ES Uﬁf%ﬁéarﬂabﬁ{éﬁ%?OgBEB??U‘

contai ni ng su stances according to JP
mat er i aPs a#%omeh¢¢ereﬁﬂ$ﬁﬁn®@ amdli veiabilEbnt ents of hal ogen el enents

beiing 0. 09% by Wohaly, Afnd Gafesaid A5Gl 681y 2Hnd Mo, shandapd val ue.

it is necessary to suppress the content eac ogen el enent in the
resin usederebokdhadRdyhte by P@%%e%%eﬁll nof heheasbarﬁcv\/ﬁreﬁtlt:ﬁe

hal ogen congeni oy, rliié‘}?eét%ié‘ d§s§‘$ dbEohi ghesdal hP&ﬁdmohéYGE fer the |ovest
anmount of the resin used % mni mumresin wei bei ng about 38% of

t he total\Mﬁiﬁﬁl?ﬁtytfﬁﬁ%ﬂéﬁﬁﬁb resgstance low m01sgure absorption
15 and high glass transition point (Tg).

In addition, these materials are also required to be
flame retardant in consideration of safety. Consequently,
attempts have been made to ensure flame retardancy by
combining the use of halogen-based flame retardants,

20 antimony compounds or phosphorous-based flame retardants.
In recent years, however, there has been a growing trend
towards controls on substances used in consideration of
environmental pollution and toxicity, and the toxicity and
carcinogenicity of organic halogen substances such as

25 dioxin in particular have become a problem. Consequently,
there is a strong need to reduce or eliminate halogen-
containing substances, and according to JPCA standards,
halogen-free materials are defined as having individual
contents of halogen elements being 0.09% by weight or less.

30 In order to satisfy this standard value, it is necessary to
suppress the content of each halogen element in the resin
used to 0.25% by weight or less even in the case in which
the halogen content in the resin is at the highest allowed
level for the lowest amount of the resin used and the

35 minimum resin weight being about 38% of the total weight of

the prepreg.



In order to satisfy the above requirenents, materials in which an epoxy
resin, a polyimde resin or an isocyanate resin is inproved or nodified
have been researched. Anong these, resins having a di hydrobenzoxazi ne ring
have 5 superior characteristics such as iOM/dieIectric di ssipation factor,
hi gh nmodul us of elasticity, high heat reSistance, |ow noisture absorption,
high Tg and high flame retardancy, so that they have been attenpted to use

in a substrate f i 3d : ) gggﬁy i N i havi ng
a 10 benzoxazi ne(&;nl ﬁ\giéaﬁgg%?%ﬁsdﬂg%elféét%kﬁéx?%h%y 0 %g?ngihfﬁ?%g§%%ﬁzhness.
Consequent |in wHeh @ enmtepiébin (2 pOkyintderrepnte of amnésorygerate
separati on 4 I J b 1R ppo ] rg uttings
during sna%gld? gnsgtlg@&(fﬁ ‘ﬁ |cﬁlgr;%€ée;§sﬁ%j ng | nhﬁ%l p?%%?gel%]é%?&iS%ngngc
suscepti bi Ithesa.o0 TRAGINT drceing drédiedpeoenzopagine| rbag. havye order to

sol ve sygch Qrabl s, cidrd Sc dECESHAE Vs On Ph &Nflow ERPEYeEERLE 80501 HACIERSI N
conposition at 40 parts by weight or nore based on 100 parts by wei ght of

t he organi cfaseny d Tishpdrredit kussofli ek2 osbel tn. JapahebeaParepistangepen 20

Publ i cati om N .mdils thadS 5% s SIWEVER, NOER SYCAnEPRXYNnT EShRle L&cheagHbgied in
relatively large anounts, problens occur 1ncluding |oss of the inherent

charact eri s9 & Yhay hAes Reercabirenphadi b waet bR, ahFyhRs kbabPugosf

el asticity,yi i g) dieatdad esd @t fPCLor tRW MRIAIVE L aPSd Pt ndli il gy and 25
superior. processability, while also preventing the attain- nment of V-0 flane
ret ar ddfcy REPAPERFI I F 190 sharia? dT 110 skheleaPhi nfhey fPaRetr 8kRiBakcy in

t hi n mat er i gd$ghfds equdagueh iy Ntk At G sk iIBt £ridl cns required

that has |ow dielectric_djssipation factor, high 30 nodul us qQf elasticity,
hi gh heat rRSTEIZERE® Pow MTEt LR ¥CRLERPRT#BROThIYR1RG BLaDKI A18s a hal ogen
and anti nonyro€adingd LodtiedNe i Podr t HESENSLEEI 689 ceSthngenpastihgon of

0. 25% by vveirﬁaglt]io . | ess aglgiﬂarre ret arggggg of V-0 in fg%nggrd uL94. 35

Sumary of $ X 7W?Eﬁf ing, resu in the prob
15 susceptibility to occurrence of breakage of the drill bit.

In order to solve such problems, it is necessary to blend
epoxy resin into the resin composition at 40 parts by
weight or more based on 100 parts by weight of the organic
solid components as disclosed in Japanese Patent Laid-Open
20 Publication No. 11-158352. However, when such epoxy resin
is formulated in relatively large amounts, problems occur
including loss of the inherent characteristics of low
dielectric dissipation factor, high modulus of elasticity,
high heat resistance, low moisture absorption, high Tg and
25 superior processability, while also preventing the attain-
ment of V-0 flame retardancy as specified in standard UL94
pertaining to flame retardancy in thin materials.
Consequently, a printed wiring board material is
required that has low dielectric dissipation factor, high
30 modulus of elasticity, high heat resistance, low moisture
absorption, high Tg as well as a halogen and antimony
compound content in a thermosetting resin composition of
0.25% by weight or less, and flame retardancy of V-0 in
standard ULS4.
35

Summary of the invention



- 4 An object of the present invention is to solve the above-nentioned
probl enms and to provide a thernosetting resin conposition in which the

hal ogen and antinmony conpound content is 0.25% by wei ght or | ess and which
has a 5 proper bal ance between processability and characteristics such as
| ow di ssi pation factor, high nodulus of %l-asticity, high heat resistance,

| ow noi sture absorption, high Tg and flanme retardancy, along with a

prepreg, |am nated board faor W rin oard r.inted wiring board, nolding
Tatori ol and 10MBARBIEVE Bbmshe ERSTeRE aAreREn & Sl s e T et

i nventi on kadlbdieemena intelde proddtensngnd ed preoonpiesiat itde nro st tdorgpr i ses: (A
35 to 75 parts_by weight .of a_ther.npsetti resin npri.sing a conpound
havi ng a dirﬁfdrno}é i) 8)%al heE rlinné" alg:%a%aﬁq%élioﬁegor?ﬁ?ﬁean t;l 10 to 25 parts
by wei ght ebmpopaldy comdensatiisor® .[256digt wedfghet plreniass ancbhmicuaid Heaviang a

resin S0 bA%eRok s Bt ettt ofp Y chabc el s¥s 20 PO
sol i d conpeneit asofl oBodiesdmpas ioh) faB)orandh gd) modanidig( i9f e lsisgplertol. F type
25711y o hisiast s R e R L A o B & R AP L T
type epoxy flesgien riedaindgna yneiagdiongavertdge mm.arlamé-ir@med)fboola,m@ctrp
Conponent (0} 1 SpBeRE g o ok Wi b AU nla e Gt EEOI ol A o
t he prk&entdhesdne composidtionsdacivhiicdl 1t lismused .- namely a thernosetting
resin having  f ok 5080 ComMARtTm LAMANLNAY ihd dhalidbtdrppenzoxa 35
zine ring, provided it is aresin that is cured by a ring-
resin composition which comprises:
(a) 35 to 75 parts by weight of a thermosetting resin
comprising a compound having a dihydrobenzoxazine ring as a
i5 main component;
(B) 10 to 25 parts by weight of a polycondensation product
of a phenol, a compound having a triazine ring and an
aldehyde; and
(C) 10 to 45 parts by weight of an epoxy resin,
20 Dbased on 100 parts by weight of the total amount of the
organic solid components of Components (A), (B) and (C);
and
(i) a bisphenol F type epoxy resin having a weight average
molecular weight of 1,000 to 3,000, or
25 (ii) a mixed epoxy resin of bisphenocl F type epoxy resin
and bisphenol A type epoxy resin having a weight average
molecular weight of 1,000 to 3,000,
is contained in Component (C) in an amount of 0 to 100% by
weight of Component (C).
30
Best mode for carrying out the invention
Component (A) of the present invention is not
specifically limited, namely a thermosetting resin having
for its main component a compound having a dihydrobenzoxa-
35 zine ring, provided it is a resin that is cured by a ring-

opening reaction of the dihydrobenzoxazine ring. 1In



openi ng reaction of the di hydrobenzoxazine ring. In - 5 consideration of
both of characteristics such as low dielectric dissipation factor, high
nodul us of elasticity, high heat resistance, |ow noisture absorption, high
Tg and high flame retardancy, and die psrocessabl lity, Conponent 5 (A) is
contained in the conposition of the present inven- tion in an anount of 35
to 75 parts by wei ght, preferably 40 to 70 parts by weight based on 100

parLe oY gl o i LY Ao druinicinl e orgPN L SOLy gorpanent s of

Conponent s ( 10 Moreover teni ng point of the
t her no- setctlaerigﬁqtz@m &R ast imp afaezﬁmurmlqmwwlalsjuwwb@%ﬁzubmﬂ ne

ring as a npidh GARONEIN ldh e 0N d WS 1 Qa8 rp oS hOR I ERMPYaRE the
skel et on bellsgg'paﬁr gid and | acking toughness, and is effective in reducing

i nner | ayerh lames wawqmg Ak &l RE et BEY wefPmRRNERBr ovi g

peel  strenghh of dditd & 1RV e [dhp &Y b So@dél?é'r%lﬁe%ﬁ@”%{?env\”h the
resin layer in contact with the inner layer ~circuit of nulti-layer wiring

boar ds. Accot nigh tan tad@‘fﬂ"esféﬁt:*-’f nventd RAr thiporeatIih) raafepabby

produced from @ coRaund hayiwe m%@éd co:byﬂ@@xyértgrpypwe HE'HFW am ne
and formal dehyde as represent ed the foll ow ng formula: O~-NR) +

R -NH2 + 2%@%@%.%@%@%@%@%@%% k%/q’ljgcﬁo%ﬁfnp%n%?ﬁo‘afkyl 25 group

such as a ayspdedts g(r;gup (@)t Cand O{c)an aromatic group such as a phenyl
group or a phenyl cH{gﬁroup may be substi}tuted by an_al %Fgro or an
I

al koxyl8roup. As M %tﬁifer??éﬁt Dridtt EHPIRMP DRI HYE Lhoherd! FEETRD" hydr oxyl
group, thersaemwnéoeréaelrﬁlém@km:yé LﬁlC&érﬁb'@hnd phenDh &, a bd pheasbbengpounds,
0 sphenol COMPoUNdsidg'Ss PNEM0L SSIPSHOSE 1161 L0 ke £OqBRYEES 8"
phenol resiMs
the shortcoming of the skeleton being rigid and lacking
toughness, and is effective in reducing inner layer separa-

15 tion during blank die punching as well as improving peel
strength of the inner layer that exhibits adhesive strength
with the resin layer in contact with the inner layer
circuit of multi-layer wiring boards.

According to the present invention, Component (A) can

20 be produced from a compound having a phenolic hydroxyl

group, a primary amine and formaldehyde as represented by

the following formula:

<N .
(H{ 0 N‘Jil

@— + ®'-v, + oHcHO —— ‘@/

wherein R! represents an alkyl group, a cycloalkyl
25 group such as a cyclohexyl group, etc., or an

aromatic group such as a phenyl group or a phenyl

group which may be substituted by an alkyl group or

an alkoxy group.

As the above-mentioned compound having a phenolic
30 hydroxyl group, there may be mentioned polyfunctional

phenols, biphenol compounds, bisphenol compounds, tris-

phenol compounds, tetraphenol compounds and phenol resins.



Exanpl es of the pol yfunctional phenols include catechol, hydroqui none and
resorci nol. Exanpl es of the bisphenol conpounds include bisphenol A

bi sphenol F and its positional isomers, bisphenol S and

tetrafl uorobi sphenol A 5 In addition, ganples of the phenol resins may
include resol resin, phenol novol ak res phenol - nodi fied xylene resin,
al kyl phenol resin, nelam ne phenol resin, benzo- guanam ne phenol resin and

phenol - nDd'E#Orna{%y@Pt@ﬁéeﬂ@%%#ggﬁggbﬁé9nphgﬂéﬂglgnggﬁeC@thshU ed in the

form of par af or de and so on reover, exanplés of the
prinmary amhﬁe%rmlmmumdn?é@ﬁWQMﬂb cBrearihlessy | o f aecdisphenak and

subst it uted, il ddfigs fﬁ@puéénﬂlgahéﬁslpAeSBQLphexsgtbognd'&tgan be synt he-

sized by adding a m xture of a conpound aV|ng eno 15 hydroxyl group
and a pri meR9shieral ol $oRaEs dehisehapal el 8o 7GEE¥@f1HPgﬁéFSPh€a@ﬁlhg at 70

to 110'G piefeiapt Yot e:?QméPeéOQfthmQrpﬁQnBQ l-gglﬁb”hlh?smé@%(ehe” dryi ng

under reduced pressure at a tenperature of or | ower. Exanples of
phenol s usede$ ob@%}%:c@hﬁ@ﬁbnvoveéabfregenthehsn@éempdpﬁveﬁtku enfanel y

the pol ycongdensat i onx pi geERs1 PES§nFhﬁQQEmlﬁeCBHBHHTdrgéYhngb@nEB'az'ne ring
and an al dehyde, may include pheno 'yval ent phenol's_such as bi sphenol

A, bi spheno¥udnafpine sphendt EFSbPk?PBhEHSP@lsmeﬁlfa§ché§UPUt§9Féﬁ8I

et hyl phenol or bU£ﬂl@@@ﬂ@ionantaﬁmgﬁdeﬂyaeléaanﬂepbseal@heBQESfoamdoene ki nd
or two _or nDre ki nds can_be used in conmbination. In the case of u3|ng a

conmbi ndt% onf OFmphbRol PARYL BFERHERBY IR BRIaSLoRBI n9BROBET - pREMBPLSRId

al kyl phenol of i thé Sppigé ey ahendyembo suaeﬁa@rmeﬁﬁ&@éﬁhhbtycye&uhbkpg from
reactivity bej % i nhi lted t& a SO ?reat ient than in the case of using
phenol alon%ml% d a?% Heo2prefBPsh Euaﬁ ?81 UBErior flame retardancy as
conpared with usux@c@wm@n% eh@rpﬁékyhaheﬁobnaheﬁe itncaddbei egntaganpl es
of the conpound haV|§g trlazhne r| mel am_ne. or guananine

derivatives®* s%%ha BEn2ofod gﬁ?ng aﬂd é@BPBB aﬁﬁﬁfﬁg acPR&APEECaci d or

cyanur s achﬂdﬂexyyagru3§ andhaaprimé byl apaner abe fardlaldehyde heated
to 70°C or higher, reaching at 70 to 110°C, preferably at
90 to 100°C for 20 to 120 minutes, and then drying under
reduced pressure at a temperature of 120°C or lower.
Examples of phenols used to obtain Component (B) of

20 the present invention, namely the polycondensation product
of a phenol, a compound having a triazine ring and an
aldehyde, may include phenol, polyvalent phenols such as
bisphenol A, bisphenol F or bisphenol S, alkylphenols such
as cresol, xylenol, ethylphenol or butylphenol, amino-

25 phenols and phenylphenols, and one kind or two or more
kinds can be used in combination. In the case of using a
combination of phenol and bisphenol A or a combination of
phenol and alkylphenol, it is preferable due to superior
moldability resulting from reactivity being inhibited to a

30 greater extent than in the case of using phenol alone, and
is also preferable due to superior flame retardancy as
compared with using bisphenol A or alkylphenol alone.

In addition, examples of the compounds having a
triazine ring may include melamine or guanamine derivatives

35 such as benzoguanamine and acetoguanamine, cyanuric acid or

cyanuric acid derivatives such as methylcyanurate and



- 7 ethylcyanurate, and isocyanuric acid or isocyanuric acid derivatives
such as nethylisocyanurate and ethylisocyanu- rate. Melamne is suitable due
to its satisfactory heat resistance and flanme retardancy as well as its | ow
price, 5 and the type and anount used of_ the conpound having a triazine
ring can be selected according to the'pJ?ﬁose, and flanme retardancy,
reactivity and heat resistance can be optimzed by adjusting the N content.

Exanpl es ofe&wgﬁc@la%%m&%% R ii%%éﬁ%&ﬁr JERNVIE 1 s O, DALA OTdR gehyde,

trioxane and fetraoxynethyl ene. though the aldehyde’is not limted to
these, in tderiyadfivesssust asamdting isurmivairiand olefesefeanand

formal in ofacar 2ol Rt AENYdes|3RBTL AUbAkLY iRGeLRRal R BIG SuAhesi s

nmet hod of the nodified phenol resin 15 used in the present invention

conpri ses readtitagcehantajfdrmarmeddndanaf aheielowas pheholaw Rohpound
having & trEdZivhe t@ﬁ add sy e d b hehPrEEEn P ndv £3g al yst by

bl ending at a desired (nitrogen) content and a hydroxyl group equivalent.
As the cat drjdzize tHNg (Gafe Phfdle MR AR NH O phhg KBRS JUARD t he

sati sfact orpy a3 Witdrdancdf, e QorpaUNh AL arddi ZdAlCe Nd40 - bd N
particular, amnes are preferable since netals and so forth are not
pr ef er abl e ORE W igQ@d byardIvSHing ddiardt 59t entf they remain in the form of

catal yst residuegxE@1@sdef @he ha @hyRartin irfciie sheaididalyge | i nited,
and all major materials can be reacted sinmnmultaneously or two types gci_}‘

maj or wht e@ERAL MR keI E et SF 13ARG AR B AR Y LeReict iAdr o
preferably «iay rdieidmoude it Do QriQEeE® ©F thedd Oubn ki dwflhs O£ S€dy@nés such as

Feacti on PADHIRG AP 17 e T T RS eHiTTPhEn Thn can | be
obt ai ned byparerwsina] dehyerc tied gareniod sl awl yepyebsratsite . sol vent by _
et ol 2t on, R WA e ol Bent el D Toaction
15 wused in the present invention comprises reacting the major
materials of the above phenols, compound having a triazine
ring and aldehydes in the presence of a catalyst by
blending at a desired N (nitrogen) content and a hydroxyl
group equivalent. As the catalyst at this time, basic
20 catalysts are preferable due to the satisfactory solubility
of the compound having a triazine ring. In particular,
amines are preferable since metals and so forth are not
preferable as electrical insulating materials if they
remain in the form of catalyst residue. The order of the
25 reaction is not specifically limited, and all major
materials can be reacted simultaneously or two types of
major materials can be reacted selectively in advance.
Reaction is preferably carried out in the presence of
various kinds of solvents such as acetone and methyl ethyl
30 ketone since it enables stable control of the reaction.
The modified phenol resin used in the present invention can
be obtained by removing unreacted phenols, aldehydes and
solvent by neutralization, washing, heat treatment or
distillation, etc. the reaction product in accordance with

35 the conventional manner.

In the above reaction, a molar ratio of the aldehyde



In the above reaction, a nolar ratio of the aldehyde - 8 to the phenol is
not particularly limted, and it is preferably 0.2 to 1.5, nore preferably
0.4to OS. In addition, a weight ratio of the conpound having a triazine
ring to the phenol is preferably 10 to 98 : 90 to 2, and 5 nore preferably
50 to 95 : 50 to 5, in consideration of 8 both of resinification and flane
retardant effects. Moreover, by conbining several kinds of the nodified

phenol resins _of the esent inventi.on.or by -usi. S a.cyri,ng agent in
onb nat | ofi oo REGBPAK LPodriie P¢ CAIBATR) AL dh dbit ey 11 ane

r et ar dancy paedelrabl yr 6skstande 5camore ghtefierad liyhak. carndt. e aht ai ned when
using the arargc{itfii %d gh%ngl rtesfi q__.%l e, ancé lgnsion ' anQani nat.i on _.accordi ng
to the purposeé i'SMal §o Srglheratﬁ I aél(ﬁtloo | st rat 1 o B he
rati o and léag td5ther phgnodaditsi virtef eiratillye roeacst iS@n :0f90 nch VA dusadd

conponent s Qnen B) .i.s,co I.n I.n the .conposi.tjon . of the pre- sent
invent?%n Pﬁr%g%ﬁggﬁ%bgy f(? ttg %?aﬁa(r%ﬁs tk()jy 5\/(/eilg t,onsplrde rearta]b?%/ Ol% to 20
parts by wbioght ofagedion £i@a tiant sartly f lemieghte tafrdadret tefifadctaamunt of the

organic solid co 2Q of ). 1, By and (Q) . | es of the
epoxy resin of Coﬁgnggﬁjg%?(gy Sfog?ﬁgﬁrﬁ%?tggg(ﬁ?%lm}én d|Son%qfrnaﬁcl;)el r‘n(?%igge{eoqssphenol
A type epoppenedi mesibissplfetdie Priegem tedoentdsim omphanolisitasaka t ype epoxy

resin, bi spligngly Acaavokak LwRa R0h LAY ndUASH LIl 2k 2% dudie enoxy

resin, cyclic al'i phatic epoxy conpounds, hetero- cyclic epoxy conpounds and
di gl ycl@y| pésned stypeldabiy 1 taonmfdames redlandangty rand gerat cdsrdtandenited to
these. Thesg WRY obRaused e dinddt UMY Qfndd Hnd ke Kinds. SO

Mor eover, according to one e I ment of the present 1nvention, in the case
of not conf@ddifigd( Phepiodpr@sdin R1langpe b8 ingsiin gronhinatiPrepoxy resin
that is a ygic%toqrdqn_goftobitmh bdsd YiRe aqg@qblreq__sglrh@r@l_ bi sphe_nol A type
epoxy resin (hereinafter abbreviated to as a m xed epoxy resin)

In addition, in consideration of the ratio and heat

15 curing reactivity in the reaction of individual components,
Component (B) is contained in the composition of the pre-
sent invention in an amount of 10 to 25 parts by weight,
preferably 15 to 20 parts by weight based on 100 parts by
weight of the total amount of the organic solid components

20 of Components (A), (B) and (C).

Examples of the epoxy resin of Component (C) of the
present invention may include bisphenol A type epoxy resin,
bisphenol F type epoxy resin, phenol novolak type epoxy
resin, bisphenol A novolak type epoxy resin, cresol novolak

25 type epoxy resin, cyclic aliphatic epoxy compounds, hetero-
cyclic epoxy compounds and diglycidyl ester type epoxy
compounds, although not particularly limited to these.

These may be used alone or in combination of two or more
kinds.

30 Moreover, according to one embodiment of the present
invention, in the case of not containing (i) bisphenol F
type epoxy resin or (ii) an epoxy resin that is a mixture
of bisphenol F type epoxy resin and bisphenol A type epoxy
resin (hereinafter abbreviated to as a mixed epoxy resin)

35 in the composition of the present invention, in considera-

tion of both of punching processability and dielectric dis-



35 in the conposition of the present invention, in considera- tion of both
of punching processability and dielectric dis - 9 sipation factor (as well
as nodulus of elasticity, flame retardancy and Tg), Conmponent (C) is
contained in the com position of the present invention in an anmount of 10
to 40 parts by weight, preferably 15 10 40 parts by wei ght based 5 on 100
parts by weight of the total amount of the organic solid conponents of

Component s i) AL L) (as ARG U BAR AT FLBOAIBNL plodde pr esen
I nventi on, (ll I spheno F ype epoxy resin or ||P) € TixXed epoxy resin
i s cont ai negtardagmporerd TA), Lomp@eeitt 0 drs ddntHinddk sanehe Heom;

Co t i s id i O ) ) ' f 1,000
Co 5. 000,  BSekraiyf s S PR B AR A IR o [ 1)
may i ncl udeaRtF04nD weidRt36o b taible ¥7 dm MG sedrt<Cheyriwad gltn. based.

Co O (i i o : ; t ot
10(r)r}))/oogsgnwei(&g tl,cbropgde %tré- %a}f)ﬁ'{/glzgl}%%d%fo&%{/’ wel gﬁ%‘%é%&%%ﬁt%@ifg ot he?
words, a paltidorcambonsnitGorforanpqrn s e )Con®neand ({§) or (ii) in an
amount of 2 to 3QRAls Yy i HYond¥ eénﬂﬁ%.'rr)’erﬁ% tﬁ%e R dSefy VI ght Dbased

on 100 parts by weight of" the total 20 anount e organic solid
conponent s iGveldrigvhentis (bisphqml FhEy Ry grsee, reshin gemuhiibf the sphenol F

type epoxy mih&H Megdxy e diinXerk eRmwa 1i8d N loesndepX Cee 1416, agpppt  of
Conmponent (C) as a matter of course). Incidentally, 1n the case of using

Componéft (99 Yl (Qf )theorsamear Hege alCompongnteondnamd (@) dHiforfent (O

is used in.a% HPWerdge ot dhaPardSgy WRiONs Preberedly, @doto 45 parts
by wei ght based on 100 parts b%/ wei ght” of the total amunt of the organic

solid conpdtf&fierady! M {400 ({ BEXaA@1EeS) of Soamperedfforldnt 319 or
(i) has sugeini afay i@ dd & 4P00yD Ir | K- TUMBFd SPEb Vé t hrdhewbe sphenol A

type epoxy resin, it can_be added in the above gmqunt w thout ippairing the
obj ect of THIIFHSER- rﬁfe‘ﬁt i GPMPRR & orlddnior f(iﬁn’BerlSas‘:O@)tr?dd'r‘F’éﬂFlr{ D) can
al so bes component (C) in an amount of 0 to 100% by weight, prefer-
ably 4 to 60% by weight, of Component (C). In other words,
a part or all of Component (C) uses Component (i) or (ii)
in an amount of 2 to 30 parts by weight, preferably 2 to 25
parts by weight based on 100 parts by weight of the total
20 amount of the organic solid components of Components (A),
(B) and (C) (here, the amount of bisphenol F type epoxy
resin or the mixed epoxy resin does not exceed the amount
of Component (C) as a matter of course). Incidentally, in
the case of using Component (i) or (ii) for a part or all
25 of Component (C), Component (C) is used in an amount of 10
to 45 parts by weight, preferably 30 to 45 parts by weight
based on 100 parts by weight of the total amount of the
organic solid components of Components (A), (B) and (C).
Since Component (i) or (ii) has superior flame retardancy
30 in comparison with the bisphenol A type epoxy resin, it can
be added in the above amount without impairing the object
of the present invention.
An inorganic filler as Component (D) can also be
contained in the composition of the present invention. As
35 Component (D), the inorganic filler, known materials can be

used without any specific limitation, and can be selected



contained in the conposition of the present invention. As 35 Conponent (D),
the inorganic filler, known materials can be used w thout any specific
limtation, and can be selected - 10 according to the purpose of use.
Exanpl es thereof may include inorganic_hydrates such as al um num hydroxi de,
magnesi um hydr oxi de, zeolite and hydr ot alcit e, typically wused inorganic
fillers such as clay, talc, wallastonite, 5 mca, calciumcarbonate,

magnesi um ¢ it ) ilic gl er;, B- - based
fillers sucacrcgjghalznﬁ]cta&b(t){{rﬂa{%’,urz‘fdnécé s@faﬁg%?'e Eat‘?l% ﬁ\r% ht:)}lc??gxo%tma nat e; net al
oxi des suchirasl udend modgta iandivd ra oed deuch rs gahiei phmshyghoxbde, mat eri al s
such as re 1 it 0 f d zinc.
In additi o%%%}%%o garnl C ?’I Ige(?éﬁt%r%?%f}g%ﬁo%%g€gﬁgbrE%H??%%:fépt reat ed
with a silamedoupiigrpiageht]llers iswratas colay i nepbhgenvablasgomitenl ybdenat e
and so 60Tty 40 | B AR & g N IATh Cc£PIBRIED! Sa1 tifipha | €51 St aNCe,

as well as s.ta_'i 1ty 15 espect to tenperature and humdity, and
saf eness. Ldriptheand (Hasg MOWGRF gahi co¥ i $n pased pf e bend| Fuckorsai ned in

an amount of; g 40,300 paf i bé’té’&?ﬁagtbé1aﬂ@rﬁin@rﬁ}@f@%é’téﬁ)n$9e,2619e9§f.tS by
wei ght, even nore preferably 20 to 250 parts by weight, and particularly
pref er abl y BoL3%F (P ADP HaA IR b* e ghrd bbb do¥hde 001 pRFFIANHY MRPHht of the

total anvugsh&xfoamnﬁ&ams solégl £OMPONEHE SsPho FOEPONEAESi tAtebB) and
(O. In addition, in order to achieve_the target flame retardancy by using

only alRal oY fdee iRt ®rdal CORRRY | 334 12185 o it RAHONtAN i€ the triazine

ring in theddefdwsetti Mle¥ e5d o £OIPPSH1Y OfoRted h8r PsESLAL | D¥EALEQN, nanely

the N content that is effectjve for enhanci _ng flame retardancy, is up to

5% by wei gih ZCHARhEWRERE 3887 hr sl FHE2RJ/RPORRRPLINENAIFPR L] €T not

possi bl e tozidid andl fhdeatetadd SO BOEYh Ofo Vidppovy-8dhestibr stendard UL94

unless either a , special epoxy resjin_is,used while igggring otgei.character-
as 1lity

i stics and FTAEHT I FIVPYERT i FTRANT F51F haPessi A ¥ sta

15 with respect to temperature and humidity, and safeness.
Component (D), the inorganic filler is preferably

contained in an amount of 5 to 300 parts by weight, more
preferably 10 to 260 parts by weight, even more preferably
20 to 250 parts by weight, and particularly preferably 30

20 to 100 parts by weight based on 100 parts by weight of the
total amount of the organic solid components of Components
(p), (B) and (C).

In addition, in order to achieve the target flame

retardancy by using only a halogen-free material, the limit

25 on the content of the triazine ring in the thermosetting
resin composition of the present invention, namely the N
content that is effective for enhancing flame retardancy,
is up to 5% by weight or so in the organic resin solid
components, and it is not possible to attain flame retard-

30 ancy of V-1 or V-0 in the standard UL94 unless either a
special epoxy resin is used while ignoring other character-
istics and moldability or significantly increasing the
amount of the phenol resin composition. Consequently, in
order to attain flame retardancy of V-1 or V-0 of the

35 standard UL94, it is necessary to have an additive

assistant effect in flame retardancy. In order to achieve



anount of the phenol resin conposition. Consequently, in order to attain
flame retardancy of V-1 or V-0 of the 35 standard UL94, it is necessary to
have an additive assistant effect in flame retardancy. In order to achieve
- 11 this, it is preferable to add 5 parts or nore of inorganic filler to
decr ease the percentage of flammable subdtances present, and in order to
attain flame retardancy of V-0 in the standard UL94, it is preferable to
use 30 parts .or re 5 of i nor.gani.c h e for the inorgapic filler. In
ncdi ¢ on Ch -t e o @ R TABA 45 b RS COnCTA it MR fof ¢ he
addi tive, iftililempref deddeade tise pkﬁﬂ:emasrges aff fianemd ke eDdb ¢ Oah @@s ove
tracking resi stef%ge 4\/nlrne%vr the Anmount  of |nor am(i lfll | 1 ef gdged IS
prefer 10 S paar S 1% T con5|dera ot ?%r atles of
t he resul tm‘r@ eypendares UL donpidsiis @r siefalase tashese 030 V\pahtsredml méoel ,

heat 1 egi SLanGE,o MQGESIARLIIY (AILUDSUAIAN . a5 YpLL a5 cqpasi te

nol ding"w t i C Or Wov bate Tat erial® and so forth.
15 (E) a cdridensdoh piiesplestee ofstrart ossie d)lwmmhcmt@ontmmiﬂr@rnosettl ng

resin corrpocsc;“[ﬂ QﬂtdOf tlhetﬂqer %qﬁﬂbtl'\}%’er@tti% p%]ﬁa egsgh?%)hate ester

has the structure represente exa ow ng Tormula: Ron
QI D R3rmpardtsOd2ma@e- tharesgt mqnlrtZ&WEr@rmcm}g R@eamitﬂlfeach represent

an organi ¢ \gr,onR, d,ncl gl @nﬁh@'é‘é"n%xod;é)%h@ P%’fié’@' %&éegr%ﬁ%?%’fgr

cycl ohexyl ‘group, or an aromatic group |nclud|ng a
phenyl 18r olgPItha6 trepaties aubsad s mm&@ysmmkwngwbuphertarkeﬁy group),

and 25 each, Jfye P& 1 h‘ﬁtesaxrg:slﬂrtﬂ'}]gf f@ﬂcj?_:%‘ 1O CAGp QL Pl on "BuéR ds 2 OF 3,

and n represents the nunber ) _
adhesion with metal foil, heat resistance, processability

and insulation, as well as composite molding with a non-
woven fabric or woven fabric base material and so forth.
15 (E) a condensed phosphate ester can be blended into
the thermosetting resin composition of the present inven-
tion. The condensed phosphate ester has the structure

represented by, for example, the following formula:

R*n

W,
R3n'—/\' ’ 2
,\/——o—g——o (") K/—_R n

20 wherein R?, R® and R® each represent an organic group
including an alkyl group, a cycloalkyl group such as
a cyclohexyl group, or an aromatic group such as a
phenyl group (including a phenyl group that may be
substituted by an alkyl group or alkoxy group), and

25 each may be the same or different from each other, m

is 1, 2 or 3, and n represents the number of the



substituent R2, R3 or R4, and each independently represents O, 1 or 2 for
R2, R3 or R4. The condensed phosphate esters have effects of overcomng the
defects that high-tenperature chem cal resistance, 5 humdity and heat

resi stance and Tg are significantly |owered by condensing a phosphate ester
to have a high nelting point. Conponeni2(E) inproves flane retardancy, and
In consideration of both its effect of inproving flame 10 retardancy as
well as hum dity and heat resi,stapce and Tg, it is preferably contained in

an amount of 5 t SUPStIIUERHR™ wBi P, R nord $h et aitdeBerdemsol vart s by

wei ght, even nor gepe@fertabloy 3 tox 20 fu 158, bg3*wekgRt, and particularly
preferably 10 to 20 parts _by wei ght based on 100 éoarts Cgi}v] 15 wei ght of the
organi ¢ redff SONdERSSHENETRIAC EFRfTelare (¢hteqs dhPyaycomtpg

Eh)er noset ;itm@drd%‘ziembt@ormﬁw' mi(y(h.gn‘enthﬂaamas@dr&h%ﬂwfm?@g%m@é SO COP'[ ai lr)ll
F) epoxidi ze Q utadi ene._ (F)_.the epoxjdize ol ybut adi ene i s preferably
cont ai néd |hr‘|’mlfg%aé‘r‘?o tofr?ltsd:aiﬁ:epaﬁli‘i g3eh Wﬁé‘%)g“h{?mrr’g’r%arb'fje‘f erably 1 to
15 parts byosir@dd byardriderdielg @ eflyaidatd doxdd parisvdya mbgight based on

100 parts by weight of the total anmount of the organic solid conponents of
sai d ConpofEmtsYPAPCY™) and (C). 25 The thernpsetting resin conposition of

the present i nvenmponemy (@ntixiprd e)s f lopo|yeeditdatde, capairent. (G is
FpooPo Y LA S AN A 4 BUELSL AN Al pely gl ected [rom
acryl ate, glemardidnc30 aacwdldt s Huineici iene, ared Ityda tret dBis ydmd €, aibdit §g,
punchaby || 5 dad BoRer dEdyer B T o v 1 S B B 17 are ™5 Rer By and
Tg, Conponeveigh®), imensr efmerfeniabloor dinell iprres youmighot, leven 2@oparts by
1ol o0 DR b a0 B LR Y p{ e prpT et any 1 0
preferably 10 to 20 parts by weight based on 100 parts by
15 weight of the organic resin solid components of Components
(A), (B) and (C).
The thermosetting resin composition of the present
invention may also contain (F) epoxidized polybutadiene.
(F) the epoxidized polybutadiene is preferably contained in
20 an amount of 1 to 20 parts by weight, more preferably 1 to
15 parts by weight, and further preferably 1 to 10 parts by
weight based on 100 parts by weight of the total amount of
the organic solid components of said Components (A), (B)
and (C).
25 The thermosetting resin composition of the present
invention may contain (G) a copolymerizable component. (G)
is a copolymerizable component, and is preferably at least
one selected from the group consisting of acrylonitrile,
acrylic acid, ethyl acrylate, butyl acrylate, glycidyl
30 acrylate, butadiene, ethyl methacrylate, butyl methacrylate
and styrene. In consideration of the effect of improving
punchability and inner layer peeling as well as both flame
retardancy and Tg, Component (G) is preferably contained in
an amount of 1 to 20 parts by weight, more preferably 1 to
35 15 parts by weight, further preferably 1 to 10 parts by

weight, and particularly preferably 1 to 5 parts by weight



13 based on 100 parts by weight of the total anount of the organic solid
conponents of said Conponents (A), (B) and (C). This polyner may include
those having a core shell structure in which a conponent having a different
inside 5 core portion is coated onto the surface |ayer portion, and the
surface layer may be treated with a couplBing agent or that in which'a
functional group has been introduced may be used. Conponent (G is able to

i mprove punchabjlity and inner |ayer Eeelin . 10 In addition_to these
conponent s, P&t 0L RITEH P YakEL IR d%%iﬁéFab%ﬁ?} MPYRY| of ebRBl ocker and
so forth rwgalis® 8 fdrdbhpdeenes GLCESSAr FomPdbie€OSPOR) | | 0B) Ohnlihe

present invention.i.s prefer- ably .used as varni sh in which the conponents
hove been 3 < Sbom, BETSMR TR S T A N VRO eriRb et an ¢
solvent is smtucspen fircathychi & ¢@dporemit ahkeingeat §pLfepdnt ainshlecC

hydr ocarbon_ type n ester type, .an am de type_or n al coho] .type_organic
solventgcaﬁuﬁ%yd% 2t s %@F??-°%§?|€Pee§%ﬁ£?%% @?Y?ﬁepﬁﬁ%bﬂé't9ﬁg

sol vent s | miaidauPhacelaner mey hyé etbytedevdbe, anedbylingobyéyt ket one and
cycl ohexanone,, exanpl es of the aronafic_hydrocarbon type ol vents include
Lol uene. anctBAf et PHAAIY chu g7 Ei RRC Lot BPH0 1 Gre BOTDeb ErPeranay Be

nmet hyoxyet hydedcetCamponentoxi@t hiyd aldceettad e mgndvox petrduHalaicei at earadhd et hyl

acetate, exa lPS%Of 25 tgf de type solvents include N nethylpyrrolidone,
e

form amde” ?Kﬁ%cﬁ%an%%€1and N, N- di met hyl acet am de, and exanpl es of

t he al a6hol type Boladshitsiomctoadehese haomponert anodlordhy] eat gt ycol

t hyl | t | et

Gi of hyl ane SFousrEr LR sFknc, ChIVEFOEQ LY BYREPELRN o8] BBEShene

gl ycol norua lglsetberformibahgldeas yegessarpropyl ene glycol nononet hyl
ether, dipropyle &h%ﬁﬂ%%o EPgﬁtéf'tﬁéPSE?%%§£°g%b§H€ig+y£9'gPQPQPEOpY'

et her and di propyl ene g monopr opyl ese solvents nay be used
singly or iaPB5 weedidaitd ovadvrisholprwhbek khadsomponentgt have been

15 dissolved or dispersed in an organic solvent. The organic
solvent is not specifically limited, and a ketone type, an
aromatic hydrocarbon type, an ester type, an amide type or
an alcohol type organic solvent can be used. More specifi-
cally, examples of the ketone type solvents include

20 acetone, methyl ethyl ketone, methyl isobutyl ketone and
cyclohexanone, examples of the aromatic hydrocarbon type
solvents include toluene and xylene, examples of the ester
type solvents include methyoxyethyl acetate, ethoxyethyl
acetate, butoxyethyl acetate and ethyl acetate, examples of

25 the amide type solvents include N-methylpyrrolidone, form-
amide, N-methylformamide and N,N-dimethylacetamide, and
examples of the alcohol type solvents include methanol,
ethanol, ethylene glycol, ethylene glycol monomethyl ether,
ethylene glycol monoethyl ether, diethylene glycol, tri-

30 ethylene glycol monomethyl ether, triethylene glycol
monoethyl ether, triethylene glycol, propylene glycol
monomethyl ether, dipropylene glycol monomethyl ether,
propylene glycol monopropyl ether and dipropylene glycol
monopropyl ether. These solvents may be used singly or in

35 combination of two or more kinds as a mixture.

As the base material of woven fabric or non-woven



As the base material of woven fabric or non-woven - 14 fabric used in the
prepreg of the present invention, there my be used natural fiber base
material s such as paper or cotton Iinter organi c synthetic fiber base
materials such as Aram d, polyvinyl %3h0|’ pol yester or acrylic fiber, 5
and inorganic fiber base naterlals such“ds gl ass and asbestos. A glass fiber
base material is preferable from the viewoint of flanme resistance.

Exarpl es, ofedlie 0158 11 Be hpogormy 5 2l e YL agl Uity RVED! abpLEeus! N0 E

gl ass, C gl ass | ass non-woven fabrrc I ch short
fibers are I@Rihé?%@%d m%ttrumlgaﬁﬁhelblw ma p@riid Lg t freeht Agspaparwhkch gl ass

fiber and celdWOsediber oAf£n il X@Qnél‘i‘&'t{‘@d&%épﬂ;&se%&Qégiggﬁt gugove

present i nvention, a prepreg can be produced | npregnat i ng
varni sh i ntas A%amid 1 Pokrerinl ateohab, ap«?\bweﬁtqiab«prcaerym fbben. fabric

fol I owed by, Q4 Vi Ak gak cr@ﬁs@ye&s@nﬁ&{e&m Qecﬁaggngisgs Whhh a plurality

of layers as necessary, and after conpos- ing a netal such as copper

foil or al AeheREtODI | Powlase  iheT hase matexnislectedref erabarfzemi on and

hot 20 presgidgvidnebimt b fRdmé Féadstanioat ek fgards Jxcordifoado the
present invention, a printed wiring  board can be obtained by perform ng

Circuit probReT Hipoh MatRr hla| My ineludaewaienl fabriCcRadngaRi nat ed

board. G rgwéspr@cgsﬁewg nsag\lebes p@ffergﬁalsby gi5sex8APkEverSthBEAENT a
resist pattern on the surface of the nmetal fo removi ng, unnecessary

portiond of 1R hERESR | SBYT bt EWPES aF%n%%ﬂﬁe@h\%l{;Es%tOﬁﬁ?PéFn ipgeRing t he

r equi red thigaghurtigéestysdrinl vngchagahssf pipenAgahBeceesuisbspatiBe,
plating to connect hro&gh aﬁles and finally renoving 30 the resi st
pattern. /\?ﬁﬁtTl¥%.e?n%rT$ d*3WT1hg board can be obtained by additionally

| ami nating the alwyeor®imd €®ithe choélsémen Navedt borl daoprépeeguchacpeof the
printed mnrlng?%%%grd optained jn_the above manner . under the game condi -

tions as deBt ADHVETPFIRR Hgb§hﬁe?P8Yﬁ1ﬁ©rE%F urpto a Base

15 material such as a woven fabric or non-woven fabric
followed by drying. The resulting prepreg may be laminated
with a plurality of layers as necessary, and after compos-
ing a metal foil such as copper foil or aluminum foil on
both surfaces, is subjected to pressurization and hot

20 pressing to obtain a metal clad laminated board.

According to the present invention, a printed wiring
board can be obtained by performing circuit processing on
the metal foil of the metal foil clad laminated board.
Circuit processing can be performed by, for example,

25 forming a resist pattern on the surface of the metal foil,
removing unnecessary portions of the foil by etching,
removing the resist pattern, forming the required through
holes by drilling, again forming the resist pattern,
plating to connect the through holes, and finally removing

30 the resist pattern. A multi-layer printed wiring board can
be obtained by additionally laminating the above metal foil
clad laminated board on the surface of the printed wiring
board obtained in the above manner under the same condi-
tions as described above, followed by performing circuit

35 processing in the same manner as described above. 1In this

case, it is not always necessary to form through holes, and



35 processing in the sane manner as descri bed above. In this case, it is
not al ways necessary to formthrough holes, and - 15 via holes may be
formed in their place, or both may be formed. These | am nated boards are
then |am nated the required nunber of times. The printed wiring board
produced in the above manner 5 can b€ ‘2ninated with netal foil provi ded

w th adhesive on one surface or both surfaces in the formof an inner |ayer

ClLCul L o0% s Ol 5e LAY 0L | PO-RBACLAOCS PORBLLY BE' BELRCflaynder heal g

and pressurlzatlon nclutle co and al um num
foil. A nulformed. | Sreserlianigr dd dmatriﬁ)aarmle caren hleambeabm atlmed by per

form ng C|r§ggﬁ ?égcgéﬁﬁgg LP thgesane nmanner as described above on the

resul ting met | ani nat ed board. The t hernosetting resin
conposi tion of thBheresented nveningi bpanfiopgodinendt ke phienabdvei meaherboard

materi als i N 60 LnifatSqUpetnanecRar theul ALLY: Hsal uh chnahes gL Bhoh-

frequency cricurt boar or greater t vant age of
the | ow di epretsucfatesppabdbh sucfarcesoin bhsefponrdf kor iboekt laperhat

take advanta chQIttBSaPaghTﬂﬁghdéﬁlﬁﬁtf%ﬁﬁﬁéfafabd@Q E%P@% In the

f ol | ow ng, e present 1 nvention iIs explalned referring to
Exanpl es, ?rfﬁémﬁﬁeﬁ%@?rlh9éhlngléﬁdl§rﬁ§§uFFHﬁFé§nto Eﬁ@%@l€§aﬂﬁles I n

the folIownagtaEXPbﬁnaiheﬂudaaesgﬁgrr@B@&sahe aPahifhah Byivel ohtyyppd. % 25
refers to "% by weight" otherw se specifically nentioned. ntheS|s Exanpl e

1 (A—1P*Syn%ﬁ§§FsPB%nPﬁ§rﬁbEEP%FnﬁoﬁéglﬁaEOHBFPsPﬁgoﬁtadPﬁﬁd gbB/Foxazi ne

ring as a nabameﬁgp@ﬂeaﬁlIopaoéekbaﬁg val uae thAskmedderPad Wekkrapkler no-
30 neter, stirrer, condenser_tube and drap lng}dewce wer e . added 1000 g of

bi sphenol F2BAY€99B Ehef TREEALABE, msﬁaltﬁe fdr dafdsadedsdreed -at 50 C
while stirrirng. the2mgsettingr akeinnkdabydetBheofheReagdeden® i@ enol uti on.

More- tion along with the printed circuit board material in which

15 it is used are particularly useful in uses of high-
frequency circuit boards of the MHz band or greater that
take advantage of the low dielectric dissipation factor, or
base boards for built-up that take advantage of the high
modulus of elasticity.

20 Examples

In the following, the present invention is explained
in detail by referring to Examples, but the present inven-
tion is not limited to these Examples. In the following
explanation, part(s) refers to "part(s) by weight" and %

25 refers to "% by weight" otherwise specifically mentioned.

Synthesis Example 1
(A-1) Synthesis of thermosetting resin comprising a

dihydrobenzoxazine ring as a main component

To a 5 liter volume flask equipped with a thermo-

30 meter, stirrer, condenser tube and dropping device were
added 1000 g of bisphenol F and 920 g of methanol, and the
mixture was dissolved at 50°C while stirring. 652 g of
paraformaldehyde were then added to the solution. More-
over, 930 g of aniline were added dropwise over one hour

35 while stirring, and one hour later, the temperature was

raised to 78 to 80°C. After allowing to react for 7 hours



over, 930 g of aniline were added dropw se over one hour 35 while stirring,
and one hour later, the tenperature was raised to 78 to 80'C. After
allowing to react for 7 hours - 16 while refluxing, the pressure was
reduced and the m xture was concentrated under reduced pressure at a
pressure of 360 mmHg. Concentration viad écont i nued whil e mai ntaining  this
vacuum degree, and the vacuum degree was increased to 5 90 nmHg when the

tenperature .of. th sinre d ' C. fter confirmng,that.there was no
ror 6 out {1 S or (et A Tknd neTE e dtatee ek Be o R oTa U ab b bFEHS e o
t her np- setwasigcorsemt Xadt9d comper sreduaedi byessbheazakaai peessngeasf a main

conponent Eﬁﬂ) I g f i oint_ of . the resin.. 10 bei 78. C.
Synt hesi s anpr}f?ﬁe(ﬁézl' (%-O%')% eé;e;; r?ta%gsq%s v{)!afs t oenrtgons%et iv;r}bl lr%snlpanlr{(%anlprﬁ%q ng a
di hydr obenzoxaz i necyumgdesr @e neamd compovnaatum Thegabeveat hénaosasedngor esi n

(Al') corprigi ' o] ' EN S [ n .was heated
for 6 Eguridg@m%iééagtg%g% n%@é%%ggéggséteg¥§ 5?% ucgeggﬂggrﬁgﬁ égtting
resin (A2) Ebnpricomiiemiigythabehkexazvas nongoas oatfaPw oénpdgent, and
having a soffeniagspOidl elidfiolesiflcoe! PO 148 £rodficEvat bigkhioExaml e 3
(A-3 and 4) Synthesis of thernosetting resins conprising a

di hydr obenzéxbime résin atAt hetempal aleonpodehydtobesgnxrpneine singhasol

novol ak Into x@a%;%/érgﬁoe{&wn&n{a'ﬁékigﬁ@rs QQ?%Qﬁg?&-goFﬂtofnf. %ﬁepgeggg 1.15

kg of formalin 0 aqueous solution) and 4 oxal1c acid an

m xt ur d wasbeirdwed €o react for 6 hours at the reflux tenperature.
Subsequently, thegynshéeis Ofxdms1El sk was reduced to a pressure of 6666.1
Pa or lower to renove the unreacted phenol and water. The 30 resulting
resin had aldof: FYREhpointobf tBOrEoseREiRgngeakl CPAPFifdRH08), and the

ratio of {(3 coregfRydrdpenbxaPife £0hE £9'H) hhZnCebRpbAEAY) Was 89/11
(from peak area r@ﬁéoabove thermosetting resin (Al) comprising a
15 dihydrobenzoxazine ring as a main component was heated for
6 hours at 110°C under normal pressure to produce a thermo-
setting resin (A2) comprising a dihydrobenzoxazine ring as
a main component and having a softening point of the resin
being 110°C.
20 Synthesis Example 3
(A-3 and 4) Synthesis of thermosetting resins comprising a
dihydrobenzoxazine ring as their main component
(1) synthesis of phenol novolak
Into a 5 liter volume flask were charged 1.9 kg of
25 phenol, 1.15 kg of formalin (37% aqueous solution) and 4 g
of oxalic acid and the mixture was allowed to react for 6
hours at the reflux temperature. Subsequently, the inside
of the flask was reduced to a pressure of 6666.1 Pa or
lower to remove the unreacted phenol and water. The
30 resulting resin had a softening point of 89°C (the ring and
ball method), and the ratio of {(3 core form + 3 or more
core form)/(2 core form)} was 89/11 (from peak area ratio
as determined by gel permeation chromatography). The core
form here refers to the phenol group portion.
35 (2) Introduction of dihydrobenzoxazine ring

1.7 kg of the phenol novolak resin synthesized as



as determ ned by gel perneation chromatography) The core formhere refers
to the phenol group portion. 35 (2) Introduction of dihydrobenzoxazine ring
1.7 kg of the phenol novol ak resin synthesized as - 17 - - described above
(equivalent to 16 nols of hydroxyl groug were stirred for 5 hours at 80'C
with 1.49 kg (equivalent to 16 nols) -of7aniline to prepare a uniformy

m xed solu- tion. 1.62 kg of formalin were charged into a 5 liter 5 volune

flask and ovol anilin ed s | ution was then
gradual |y ghgecf 1tbda%[ ﬁg’qf M%s C{)l{/]evaq‘?fgt ﬁ(ée J1‘7’/\/0 {ytb’éé Yhr &t wer e
t hen pr eparwaié);st:hatezﬂ rfgpzat5 tHeursefd wixs @ emrpeieltmmq ckg SOemmaBenf ol | ow ng
conpl eti on of tg'ue rcip n.an t}y mol di iy at the r{a{ 10 te a.%ure for

m nut es f ol9%wlith I"e |d’f% of" % he” Bt ¢ Yh elé 2 Ene ?)? sure vvas
reduced t 0 HE66. 11 Pa &g btﬁv\morimarllh Iwmrrescatarm Grit® raerﬁ)\ﬂe.ttd"ze condensed
water 280 QREAIM ' R Yed I BSCIS1 00 1GSIOS diL WAL ST e

hydr oxyl groups able o Feact®Were conver oxa2| He. Two
types of thraxe;islsmlumr@ twas thodn adrm@la:blwla;dde@ t—)tb tltnettflms)mhmwrt he
sof teni ng pgy t _teh ] r hut es
after corrpl eti olrt1 0 the a ?#’?g% \?/;fs%fr@edéd&S), ﬂ%q{ ?p:r_feﬁ{ l%m ch the
sof t eni ng pwildinchat wde hedﬁlltm temepernd t Yo Q@rtla@rpexlamm% followvimgnut es
after OMpl @ik Ofod Nt Al L@y c e Jp%frﬂéfamé%tpetacpgﬂ ation

product of a a conpoun aV| n azine ring and an al dehyde (Bl)
LA- 70510(trtm1@qmrslr®éqﬁ mimktes Q’élmemstcewmylem@mogénthentent 12%

CH equi val ety dh (%%trleaft%tzﬁ (e e RUDLARAD dd ke A 6 e cal ).

nitrogen content: OH equi val ent : (C Epoxy resin (d) Phenol

novol ak typa ecp‘bxﬁlo‘t‘ee“5|frPIBO2 HpES i Jd%.q) eht €0 17emeHe 18e grerdensedui d at

normal tenpedéd W obtain two types of thermosetting resins in which
95% of the hydroxyl groups able to react were converted to
15 dihydrobenzoxazine. Two types of the resins were thus
obtained consisting of that in which the softening point
that was held at the reflux temperature for 30 minutes
after completion of the addition was 70°C (Aé), and that in
which the softening point that was held to the reflux
20 temperature for 90 minutes after completion of the addition
was 105°C (A4).
(B) Polycondensation product of a phenol, a compound
having a triazine ring and an aldehyde
(B1) LA-7054 (trade name, Dainippon Ink and
25 Chemicals), nitrogen content: 12%, OH equivalent: 127
(B2) LA-1356 (trade name, Dainippon Ink and
Chemicals), nitrogen content: 19%, OH equivalent: 146
(C) Epoxy resin
(Cl) Phenol novolak type epoxy resin
30 Epoxy equivalent: 170 to 180 g/eq., liguid at normal
temperature
(C2) Bisphenol F type epoxy resin
Mw = 2,000, epoxy equivalent: 950 to 1050 g/eq.,
solid at normal temperature
35 (C3) Bisphenol F type epoxy resin
Mw = 340, epoxy equivalent: 160 to 180 g/eqg., ligquid



(C2) Bisphenol F type epoxy resin Mv = 2,000, epoxy equivalent: 950 to 1050
g/eq., solid at normal tenperature 35 (C3) Bisphenol F type epoxy resin Mwv
= 340, epoxy equivalent: 160 to 180 g/eq., liquid - 18 - at normal
tenperature (D) Inorganic Filler Al um num hydroxi de Mean particle dianeter:
3 pmto 5 pm purity: 99%or 5 nore (-El8Coendensed phosphate ester PX-200
(trade name, Dai hachi Chemical) (F) Epoxidized butadi ene PB-3600 (trade
nane, Daicel Chem cal Industries) 10 (G Copolyner Butadiene-al kyl

met hacryl at e- st yr&her@opdt yrePPeEBEUDE55, trade name, Kureha Chenmi cal

I ndustry Exanpl egp)l ibddadild £pipeF ative Exanples 1 to 10 The resin
conpositions blended with solid conponents 15 shown in Tables 1 to 4 were

di ssol ved in net h@/lru%’clh‘ﬂ h%%’c'%éd? ol | owed by the addition of 0.3 part of
the amount of thee# gedt €160 dignaverent sy f tans anmi - sedi epat abkosr agent
of an inorganic filler (trade nane: Aerozil 200, available from N ppon
Aerozil P and 0.3 P2¥% of the anpunt 20 of the organic solid conponents of a

reduci ng agent (t(@Bdecon@éi®sed Ok eiva BE, eatv@t| abl e from Yoshi t om
Phar maceuti- cal), and ag#gg %nlg wi t h_net h%/}!::\iet hglla,ketone so that the

non-vol atile comphehls et i BALIRFRI 651 EBL9844 10 obtain a varnish.
Thereafter, the varni BpoxbsizePregoadeen@s into a glass cloth (0.2 mm and

dried for 4m'nut$§ %\% 0120'Cto gbtaiﬁ'a Ry €9; xt, .35 pm copper foil
was | aninated over®both? SEFFARER2BF- o §?"ﬁ€{e %?@b?%kg Iﬁd}lﬁﬁgﬁﬁfg consi sting
of fourio | ayers ofGt htsppreperg, or a | am nate consisting of eight 30 |ayers
of this prepreg, $8{£8¥§9erlﬂ$i Bé?ﬁgcgyiglggsi9£ene copolymer
EXL-2655, trade name, Kureha Chemical Industry
Examples 1 to 17 and Comparative Examples 1 to 10
The resin compositions blended with solid components
15 shown in Tables 1 to 4 were dissolved in methyl ethyl
ketone followed by the addition of 0.3 part of the amount
of the organic solid components of an anti-sedimenﬁation
agent of an inorganic filler (trade name: Aerozil 200,
available from Nippon Aerozil) and 0.3 part of the amount
20 of the organic solid components of a reducing agent (trade
name: Yoshinox BB, available from Yoshitomi Pharmaceuti-
cal), and adjusting with methyl ethyl ketone so that the
non-volatile components of the solution were 65 to 75% to
obtain a varnish. Thereafter, the varnish was impregnated
25 into a glass cloth (0.2 mm) and dried for 4 minutes at
160°C to obtain a prepreg.
Next, 35 pm copper foil was laminated over both
surfaces of a single prepreg, a laminate consisting of four
layers of this prepreg, or a laminate consisting of eight
30 layers of this prepreg, followed by hot press molding for
100 minutes at a temperature of 185°C and a pressure of 4
MPa to produce both surfaces copper clad laminated boards
having thicknesses of 0.2 mm (single prepreg layer), 0.8 mm
(4 prepreg layers) and 1.6 mm {(eight prepreg layers),
35 respectively.

The prepregs prepared above and the both surfaces



100 mnutes at a tenperature of 185" C and a pressure of 4 MPa to produce
both surfaces copper clad | am nated boards having thicknesses of 0.2 nm
(single prepreg layer), 0.8 mm (4 prepreg layers) and 1.6 mm (ei ght prepreg
| ayers), 35 respectively. The prepregs grepared above and the both surfaces
- 19 copper clad | am nated boards prép Ped above were then arranged in the
order of 18 pm copper foil/prepreg/single prepreg both surfaces copper clad

| am nat ed board (w.th, copper, r i ni on all surfaces)/prepreg/ 18 pm
copper 5 f SI9PPS iclleaq hleanflen ti*en%en‘?é%?{l‘?h%r%ﬁ?%l&%%uér%m\'/\e/as‘z%g?fglﬁ?rlgd in
accor dance amtangest abl i thedmidhonls Idri proshpengf il (prepugel simgliag boards

to produce f - | e o) I i i

hal ogen- f ré)greé%?pg erbaéltg{ Igﬂl{ftér%e e na%ewhﬁgég{)ﬂgn{ﬁ?%gﬁé@em%gv

| ndust ri es,cdomey renaimisnaromngell swr botés si/peepoégf he si hocerpbayer wi ring
board t@ serye as.a ouilit s olto | ok 100
m nut esgat e%fléngﬂe@a%%r%ﬁ%gpﬁr%@%é%%d&a %ﬁ%s@%?gg%lfpé ?ﬁﬁgp%gfgg%géc%na

si x-1 ayer vdgdamfdromg dvihtlviegtabbished upethodst fentpopdugdbngheubbih surfaces
copper cla 1 nat e oye Vi epreg)
was i nvest idlgA t ed%%ﬁl%%gﬂ% i %o E?é(g%g% éc{)nfélggt %??eﬁo‘gﬁﬁlgéo%%?géti city,
amount of peel i ndMaRgAVRE puhcre i §1bmevieh chajbogsn (fhee ¢epPesufdites

copper cl ad(t'[laaaélaﬁa%ﬂe bagd#l. 46 6, B PESPHEICKRON L AYE $nalid L DEs DOt RaSYr faces
copper clad lam nated board wusing 4 prepreg |ayers were used for

i nvest L§at i YRF fAEFANIe R 1R dePEl ) S1hes of t YhhndE pert 1r¥er sYhRéRI hAATRg. The

results of ghadasierdstd Gsui et ahp NayOr df &l E6HE8Cby dh8 81 PREEOMbRGERY &,
bendi ng nodul us of elasticity b, 25 anmount of vvargq, ng of six-layer board c,
bur ni ng reshiYt at® M¥FYLER 3tar ARG 2 Burandfint 8of CpaRfi AgPBEFFRESpBAChI ng

e, drill by eakaoes fprd@ete Sdrengt hapértheri ngebobaiehagingsal Beilheap
resi stance chor?sntdi Italsgn:transiti on tenperature i are shown in Tables 5 to 8.

15 The both surfaces copper clad laminated board pre-
pared above (having 8 layers of prepreg) was investigated
for dielectric dissipation factor, modulus of elasticity,
amount of peeling during punching, flame retardancy (the
both surfaces copper clad laminated board using 8 prepreg

20 layers and the both surfaces copper clad laminated board
using 4 prepreg layers were used for investigating flame
retardancy), humidity and heat resistance, and Tg.

The results of characteristics relating to dielectric
dissipation factor a, bending modulus of elasticity b,

25 amount of warping of six-layer board ¢, burning resistance
(flame retardancy) 4, amount of peeling during punching e,
drill breakage f, peel strength of the inner layer g,
solder heat resistance h and glass transition temperature i
are shown in Tables 5 to 8.

30 Incidentally, the methods for testing characteristics
are as described below.

(a) Dielectric dissipation factor
Dielectric dissipation factor at 1 GHz was measured
in accordance with IPC TM-650 2.5.5.5 by the resonance

35 method using a strip line.

(b) Bending modulus of elasticity



30 Incidentally, the nmethods for testing characteristics are as described
below. (a) Dielectric dissipation factor Dielectric dissipation factor at 1
GHz was neasured in accordance with IPC TM 650 2.5.5.5 by the resonance 35
met hod using a strip line. (b) Bending nodulus of elasticity - 20 Initial
nodul us of elasticity was neasured dufiﬁ& tthe bending test of JIS C 6481.
(c) Amount of warping of six-layer board: After removing all of the surface

| ayer copper f0|I Y, e r upl f«
constitution Ibnoltz}r(ciJ q?id&(hg?z(gf oéfl\ié%ggip% ‘Qa_l? % e?%(}?i %lé%l‘tflﬁet dar d
was dried fhﬂndxhgn¢mﬁ@s°%IJl$OCCﬁb&1the assunptlon of the drying step of
sol der res'§é)f&m&&%quwaﬁgﬁfﬁéeSFnéle1%9§r gggy@t of warping. Warping is

indicated in the t e as e anount o of a six-layer board. (d)
Bur ni ng resi st ancef {471 aremeeing cdhky) £ tlrnecs)wpfaaﬁcbamrtﬁomgn f@m) 1.6 mMm

flame retardancys;kbidged potinsupiacesnagopges shadc!api oahed; baat dnhaving

8 prepreg 15 layers (d2) | ame retardancy: Using a sur aces
copper cIad(aam¢mé@éﬂlﬁ%aﬁdshéﬁl%é 45prepief mmhybYsetéylmﬂnuhheobopﬁél|ng

during puncpifggRPed o P03 h ﬁyﬁuéégsaEOPQGFccbﬁdth@”hgéﬁﬁﬂtPeﬁfQf Ehepafed
was used as_the sanple after renoving the copper foils etchin

using a D NFHiRg $HRP PbHuFPleeri ApeEst| fgetoped| bﬁgmemrqmenhgog| éhﬁ di e

processing aveéuﬁeaépr@airpwgdetvﬁerfﬂlr}eg the @l cd feelidGarbe ({9 Drill
breakage: Four four-layer wring boards_ were superinposed on each other and

0. 25 d|aﬁ%?e@mﬁﬁ?ESOQBY%rH%Pgl%H fin8éx-12¥RHi PPBAS-of a rotating speed of
10 krpm and(d pegh Ali SPELElsistance (flame retardancy): in compliance

with UL94.
(dl) 1.6 mm flame retardancy: Using a both surfaces
copper clad laminated board having 8 prepreg
15 layers
(d2) 0.8 mm flame retardancy: Using a both surfaces
copper clad laminated board having 4 prepreg
layers
(e) Amount of peeling during punching
20 The both surfaces copper clad laminated board
prepared was used as the sample after removing the copper
foils by etching, and using a DIN mold, the amount of inner
layer peeling (mm) during blank die processing was measured
to determine the amount of peeling.
25 (f) Drill breakage:

Four four-layer wiring boards were superimposed on
each other and 0.25 mm diameter holes were drilled under
conditions of a rotating speed of 10 krpm and feeding speed
of 2 m/min to test drill breakage up to a maximum of 3,000

30 holes. A O indicates no breakage even at 3,000 holes or
more, a O indicates breakage within 3,000 holes, a A
indicates breakage within 2,000 holes, and an X indicates
breakage within 30 holes.

(g) Peel strength of inner layer:
35 Peel strength of the inner layer (kN/m) was measured

as the adhesion between the inner layer copper and prepreg



of 2 Mmnto test drill breakage up to a maxi nrum of 3,000 30 holes. AO

i ndi cates no breakage even at 3,000 holes or nore, a O indicates breakage
within 3,000 holes, a L indicates breakage within 2,000 holes, and an X

i ndicates breakage within 30 holes. (g) Peel strength of inner l|ayer: 35
Peel strength of the inner layer (kN M 2has measured as the adhesion
between the inner |ayer copper and prepreg - 21 - layer using a four-I|ayer
W ring board, .S0| der t i ce T st piece (50 nmx 50 mm
hal f coat ealw‘?%msclonpdpgar foéglelgnlee{igets}!r fsvgl((a:l[e]])&f okPﬁ?%]\%\n&hg hol ding for 6 hours in a
5 pressure Cookdrlderdtemhtregpistrantas at 121' C and 2130 hPa was immersed in

a sol der bath he ' 0 ol tion of the
occurrence of bﬁhgetde%e%n%%?he%éc a%sd&%ne@?%%%?lﬁmﬂﬁfﬂc%%i%%s‘ggg In the
tabl e, the copt @ ionk curiace chahewingihold¢tnesiohet 1owreuineace of
measling or lifding, .S ']_r]%'ﬁ?é rren 0, kS h N (1)

d ass trganspl’l't%goénd%%rrcperat%(r% g r% %\géaﬂée)glg%réeg g%%:oédigrl\% %gg?hgpﬁm

met hod def ivesl inmedesl Gre481s0ldry dentlal heatehetgadpP eCwborhddted to 15

equal 10 oreahoyfs LR LRSS Y ASLAT-PR 1 SASE ALK SoBluProhEdt By rate of

10' ¢ min, and after tenporarily cooling to ro_omte;gerature, t he sanpl e was
agai n heat el b3tehend heak) ipd ateasting' had nwish| pakedbgyaeasuiendrt of the

amount of dignsi ongd £.0 A&l cybeeMnbhenghges A0ihEPELEEORNe
tenperature ('C) was determned froma _"Tenperafure vs. D nensjons" curve.
- 22 tAbl PACUTKRHER R F JFPDTL BFIPRSi 11 Bhing) epar¥singigarght FheExam Exam

Exam Exam&Xa@ftekd@dr BXpiMmc@tend. ple 2 ple 3 ple 4 ple 5 ple 6 ple 7 A

43 43 43 0 000 0 A2 000 4343 00
(i) Glass transition temperature (Tg)

Tg was measured according to the TMA method defined

in JIS-C-6481. Incidentally, the sample was heated to

15 equal to or above the glass transition temperature at a
heating rate of 10°C/min, and after temporarily cooling to
room temperature, the sample was again heated at the
heating rate of 10°C/min followed by measurement of the
amount of dimensional change, after which the glass

20 transition temperature (°C) was determined from a

"Temperature vs. Dimensions" curve.



A300000680 A 00000068 Bl 000O0O016 16 B2 21 21 21 21 21
00 O 36 36 36 36 36 16 16 C2 0000 OO0 C300000O00 D63 63 63
63 63 82 82 E 17 17 17 17 01212 F4 400044 G40000O0O0O Note:

In the table, the basis for the parts by weight is a 5 total anount, 100
parts by weight, of the organic solid~ @@rrponents of Conponents (A), (B) and
(C. Table 2: Formul ation of Conposition (2) (parts by weight) Exam Exam

Exam Exam fgede £Xafer ml&heoﬁ @Jalﬁpgsplzﬁoﬂ-oéiﬁ éﬁakeslgyplﬂeléﬁtpl e 14
Al 4343430000 A2000434300 A3 4141 A 000000

0O B1 0O G5 —B83 “1a2{ 1E2% 2% 1§x18 SH—=36—36736363625-—525.5
C20000 0 15 ?xfg‘ 5 8010°¢ 6‘;10 0 15‘“23 6%’1‘%% 230%‘3‘%& 52 817 17 27
0017 17 F4112E 34 B5 2clhBIg 4 o BIS 4 L 1BIQePel PRS:Rel BEF’ ¢he
basis for tif¥ part&3 by lweitht ils a*3totlal dnount, 900 part® by|weiYnt, of
t he organi c 2&0l|id Oconponets af Cénponentss (A), 4B apd (). 230 Table 3:
Formul ati on ,of [Conpositfiong(3) [(papts By wgight) 68 0

A4 0 0 0 0 0 0 68

Bl 0 0 0 0 0 16 16

B2 21 21 21 21 21 0 0

C1 36 36 36 36 36 16 16

c2 0

C3 0

D 63 63 63 63 63 82 82

E 17 17 17 17 0 12 12

F 4 4 0 0 0 4 4

G 4 0 0 0 0 0

Note: In the table, the basis for the parts by weight is a
5 total amount, 100 parts by weight, of the organic solid
components of Components (A), (B) and (C).

Table 2: Formulation of Composition (2) (parts by weight)

Exam- Exam- Exam- Exam- Exam- Exam- Exam-

ple 8 ple 9 ple 10 | ple 11 | ple 12 | ple 13 | ple 14
Al 43 43 43 0 0 0 0
A2 0 0 0 43 43 0 0
A3 0 0 0 0 0 41 41
Ad 0 0 0 0 0 0 0
B1 0 0 0 0 0 0 0
B2 21 21 21 21 21 18 18
C1l 36 36 36 36 36 25.5 25.5
Cc2 0 0 0 0 0 15.5 15.5
C3 0 0 0 0 0 0
D 63 63 63 260 0 62 62
E 17 17 27 0 17 17
F 4 12 0 0
G 12 0 0 0 0 0

10
Note: In the table, the basis for the parts by weight is a
total amount, 100 parts by weight, of the organic solid
components of Components (A), (B) and (C).



Exam Exam Exam Exam Exam Exam Exam

le 15 ple 16 ple 17 le 18 ple 19

ple 20 ple 21 Al 0000000 A 0000000 A30 4168 41 68 41 41 A4

41 000 0O0O

B

0016 00 0 0O B2 18 18 0 18 16 18 18 d.

25.5 36 3

25.53 3916 C215.5513 00225 C3 0001551300 D62 82 82 62 82

62 62 E 17 17 12 17 12 17 17

FO44434-44 GOOOO0OOOO Note:

In the

table, the basis for the parts by weight is a 5 total anount, 100 parts by
Tabl'e 4: Forrax ?’%ﬂ'fé%%%%&ﬁ?f%ﬁwﬁﬁ%%ﬁ%“‘ﬁﬁ&ﬁ#@ %%B‘)’eféﬁtmpar a-
XAl o 2 oxanp] Ry o YT & BAn) b e o Bk 0Eans 23 47
78000 A0 pBFed arﬁi lﬁAxgﬁg 7 4 R%,r 18&19?6 18 elea29d Bke 45 6 0 0
000 C16§14864@3351°C:200(91 138 c30o0®o0po% [ 82082 82 82
82 82 E 12a22 12 1@ 12|120F 4 4 44 4 4 oG 0j0 G0 O] O alO 0
A3 0 41 68 41 68 41 41
A4 41 0
Bl 0 16
B2 18 18 0 18 16 18 18
C1 25.5 36 25.5 39 16
c2 15.5 5 13 0 2 25
C3 0 0 0 15.5 13 0 0
D 62 82 82 62 82 62 62
E 17 17 12 17 12 17 17
F 0 4 4 4 4 4 4
G 0 0 0 0 0 0 0
Note: In the table, the basis for the parts by weight is a

5 total amount, 100 parts by weight, of the organic solid
components of Components (A), (B) and (C).
Table 4: Formulation of Composition (4) (parts by weight)
Compara- | Compara- | Compara- | Compara- | Compara- | Compara-
tive tive tive tive tive tive
example 1l|example 2|example 3jexample 4|example 5|example 6
Al 0 0 0 0 0 0
A2 23 47 78 0 0 0
A3 0 0 0 23 36 78
A4 0 0 0 0 0
Bl 16 15 16 16 16 16
B2 0 0 0 0 0 0
C1 61 48 6 48 35 1
c2 0 0 13 13 5
Cc3 0 0 0 0 0
D 82 82 82 82 82 82
E 12 12 12 12 12 12
F 4 4 4 4 4
G 0 0 0 0 0
10
Note: In the table, the basis for the parts by weight is a

total amount, 100 parts by weight, of the organic solid
components of Components (A), (B) and (C).



Note: In the table, the basis for the parts by weight is a total anount,
100 parts by weight, of the organic solid conponents of Conponents (A), (B)
and (O. 24 Table 5. Characteristics evaluation (1) Character- Exam
Exam Exam Exam Exam Exam Exam |st|cs ple 1 ple 2 ple 3 ple 4 ple 5 ple
6 ple 7 Delectric 0.011 0.01 0.01 O~ 0440701 0.01 0.01 tangent (1GHz)
Bending 31 31 31 31 31 32 32 elasticity Anobunt of warp ing of six- 0.3 0.3
0.3 0.30.30.20.2 gapyes 5b06trr&1%!&reenrse\£18¢r§i e\AélqlaVclfbn-OlV-O V.0 V-0 V-0
ancy (1.6mm FI ame retard V-O V-0 V-0 V-0 V-1 V-0 V-O ancy (0 8m1) Armunt

of p66| i Y —F 3 For5 Sm_d ! |x t ‘u:a‘:ll 1 x1 :_: b+ Uu.r\u\.,p a 0
000 InnerChlaﬁgéFef)eel E(Lf‘?'i 3%@ 8 52 ﬁ.i 0°8%% 5 Bnaf“ iin {"e aﬁ“ sol der
heat resi-st BB 0 01 @-Cafcp B Fst &2 F o1 HaS ?}ya?l?euiu Fi8do o
ance (Mea%le 81CTH ¢, ) | 1491147 a4m 149 JEp 148 014 oTall g 601 | 0.01
Char acter Gag SVal uation 2y 175 Chargcter=—jExam—Bxam—Exam—Exam—Exam
Exam Exarglalsggéggy ple 8 pbe 9| pl¥L10| pl¥ 11| pI3d 12 pBd 13 pBe 14 32
Di el ectri QmduPld 4 0wBEs- . 01T 0] 008 0. P14 0. 70 0. 0071 tangent (1IGHz)
ing of six- 0.3 0.3 0.3 0.3 0.3 0.2 0.2
layer board
Flame retard-
ancy (1.6mm) v-0 V-0 V-0 v-0 V-0 V-0 v-0
Flame retard-
ancy (0.8mm) V-0 V-0 V-0 V-0 V-1 V-0 V-0
hnount of peelind | g.7 1 1.2 1.5 1.3 1.5 3
uring punching
Drill breakage C) C) C) C) C) C)
Inner layer peel-) 5 75 | g 55 | 0.55 | 0.5 0.6 0.5 0.4
ing strength
Solder heat resist-
ance (blister) O O O O O O O
Solder heat resist-
ance (Measling) O O Q O O O O
Tg (°C) 145 147 148 148 152 148 148
Table 6: Characteristics evaluation (2)
5
Character- Exam- Exam- Exam- Exam - Exam- Exam- Exam-
istics ple 8 ple 9 |ple 10 |ple 11 |ple 12 |ple 13 |[ple 14
Dielectric
tangent (1GHz) 0.014 | 0.013 | 0.011|0.008 | 0.014 |0.0070(0.0071
Bending
elasticity 28 27 27 34 28 27 28
Amount of warp-
ing of six-layer| 0.4 0.5 0.4 0.5 0.4 0.5 0.4
board
Flame retard-
ancy (1.6mm) v-0 V-0 V-0 v-0 V-0 V-0 V-0
E}lg?e(g?g—;:\?- burning |burning V-0 V-0 v-1 V-0 V-0
Amount of peeling | g 0.9 1.3 3.2 0.9 0.8 1.0
during punching
Drill breakage (@) @)
Inner layer 0.72 | 0.53 | 0.51 | 0.22 | 0.52 | 0.75 | 0.55
peeling strength
Solder heat resist-
ance (blister) O O O O O O
Solder heat resist-
ance (Measling) X X X O O O
Tg ('C) 110 115 105 155 155 142 147




Bendi ng 28 27 27 34 28 27 28

el asticity Amount of warp ing of six-layer 0.4

0.50.4US0.40.50.4 board Flane retard- V-0 V-0 V-0 V-0 V-0 V-0 V-0
ancy (1.6m) Flane retard- burning burning V-0 V-0 V-1 V-0 V-0 anc (0.8mm
Amount of peeling 0.6 0.9 1.3 3.2 0.9 0.8 1.0 during punching Drill

breakage 0 ( QO 0 QO QO
0.52 0.75 0.55 Sol der

resist- X XX X000 Qr
25 Table 7: Character

heat

gincs(eva

Q

e¥ddudiroddy

r5%5§é%%arac

er -

| nner | ayer pgéel-ing strength 0.72 0.53 0.51 0.22
resi st O 00 XO0O0O0 ance (blister) Sol der

heat

3}55 155 142 147 -
nt Exan} Exam

Exam Exaahjﬁéﬁgkgg*a =S b=6-5 “'§=45 Le-20 ple
21 Diel ect rf&%X3<66%0 0 Gge? 80 087070, 6889 0. 6578 Q. t SFRJENt
adin g S0 21 6:9 ple 17 |plk 99 {p o .Q :P.;j 92
(1G_IZ) BeIIUIDI-Ig tEs\J J L = | \JJ. \wa | (AQLI urTit \¥ VVCAT T
si x- | ayer t%néeﬁt% 3,06 @m 03.4)017.<no 5086+ 0 OF-|0crved roetOeQrGGD- 0V0079-0. V00 1V- 0
V-0 V-0 V=0 gBgdidgt- oy Flang retarg- V=0 v=0_ V- 0—V-10— V-0 V-0 anL,y
(0.8mMm) Anpuntasaficpeel i hg irihg 223 1. 4.0 1.27 1.5 1314 g.728 26.
Amount of warp-
ing of six-layer 0.4 0.3 0.3 0.5 0.3 0.4 1.0
board
Flame retard-
ancy (1.6mm) V-0 V-0 V-0 V-0 V-0 V-0 V-0
Flame retard-
ancy (0.8mm) V-0 V-0 V-0 V-0 v-0 V-0 V-0
Amount of
peeling during 1.3 1.0 1.0 1.2 1.5 1.4 0.7
punching
Drill breakage @) A X (@) AN @) @)
Inner layer peels 4 5o | 0,70 | 0.50 | 0.60 | 0.50 | 0.55 | 0.78
ing strength
Solder heat resist{
ance (blister) CD CD C> CD C) CD CD
Solder heat resist
ance (Measling) CD CD C> C) C) CD CD
Tg (°C) 148 144 144 144 148 144 118
Table 8: Characteristics evaluation (4)
5
Character- Compara- | Compara- | Compara- | Compara- | Compara- | Compara-
i sti tive ex- | tive ex- | tive ex- | tive ex- | tive ex- | tive ex-
1stics ample 1 ample 2 ample 3 ample 4 ample 5 ample 6
Dielectric
tangent (1GHz) 0.022 0.019 0.008 0.0120 0.0110 | 0.0060
Bending 25 26 34 24 25 34
elasticity
Amount of
warping of six- 1.5 1.2 0.2 1.7 1.5 0.2
layer board
Flame retard- V-1 V-0 V-0 V-1 V-0 V-0
ancy (1.6mm)
Flame retard- V-1 v-1 V-0 v-1 V-1 V-0
ancy (0.8mm)
Amount of peeling 1 1.2 3 0.7 1.0 2.8
during punching
Drill breakage C) C) C) () () CD
Inner layer peeling , ¢g 0.6 0.1 0.75 0.65 0.10
strength
Solder heat
resistance C) C) C) C) C) CD
(blister)
Solder heat
resistance X O O O O O
(Measling)
Tg (°C) 118 122 155 115 119 148




punching Drill breakage 0 X 0 0 0 Q |Inner |ayer peel 0.50 0.70 0.50 0.60
0.50 0.55 0.78 ing strength Sol der heat resist OO OOOOOo0 ance
(blister) Solder heat resist 0 0 0 0 0 0 0 ance (Measling) Tg (' C 148 144
144 144 148 144 118 Table 8. Characteristics evaluation (4) 5 Character-
Conpar a- Conpara- Conpara- Conpara- Comgdrd- Conpara- tive tive ex- tive ex-
tive ex- tive ex- tive ex- tive ex- anple 1 anple 2 anple 3 anple 4 anple 5

anple 6 D electric tangent. 0. 019 008, 0.0120 01 0 0 0060
Bendi ng 25 26 34 &y, e e ’% os%igc}il?y %n’fe ‘f‘P\ti\%r gg”’%? ag% .2 0.2
1.7 1.5 0. Zconfyemedothat Ftheepresent- ivwénvionVie a/blthG h’eﬁleaacyo(nl 6

lame retard NVedWid 0o dode Vo YaBio8nea (R BRMLGATID! oof (BEELng 1 1.2

30.71.0 durrng punc rea age nher Iayer
peeling 0.6&6i¢y, 610tn1® W&rﬂlﬁﬁ Guidngsarbngl h-8pl dempheatipesi Bighce 0 0 O

000 %bliﬁé§£)ré@lg€£ngga£néeﬁiaﬁa@§? %h?lg Qtotge same time being
able to inhibit inner layer peeling that occurs during
blank die processing, achieve superior small diameter drill
breakage, and a level of flame retardancy of V-0 in the
standard UL94 at a content of halogen and antimony compound

10 being 0.25% by weight or less. In addition, the halogen
content was 0.02% by weight or less with a bromine ion, and

0.01% by weight or less with a chlorine ion.

Utilizability in industry

15 According to the present invention, a thermosetting
resin composition having superior balance between charac-
teristics such as low dielectric dissipation factor, high
modulus of elasticity, high heat resistance, low moisture
absorption, high Tg and flame retardancy, and processa-

20 bility, along with a prepreg, laminated board for a wiring
board, printed wiring board, molding material and adhesive
composition in which it is used, are able to be obtained.

Moreover, by adding inorganic filler or condensed
phosphate ester as additives having the effect of enhancing

25 flame retardancy to the composition of the present inven-
tion, it becomes possible to obtain synergistic effects as
compared with the case of using each flame retardant alone
due to the combined use of these flame retardants having
different flame retarding action and working temperature

30 ranges, thereby making it possible to obtain a thermo-
setting resin composition having superior balance among
stability, flame retardancy and other characteristics.

In addition, according to the present invention, a
laminated board for a printed wiring board and a printed

35 wiring board material can be obtained which, simultaneous

to having little warping, high heat resistance and high Tg



(Measling) Tg CC) 118 122 155 115 119 148 - 26 on the basis of the above
results, it was able to be confirned that the present invention is able to
achieve low dielectric dissipation factor and hi gh nodul us of elasti- city,
little warping during a built-up conposition, high 5 heat resistance and
high Tg, while at the same time being- 8Bl e to inhibit inner |ayer peeling
that occurs during blank die processing, achieve superior small dianeter
drill breakage, and a.level of flame retardancy of, V-0 in,the, standard
004 at o ESHiR PG HRP ATy Lot 4oL BeHREE 05585 by el oh
or |ess. | mpaadd ifagtdrheddngan madiriento vesl s O204 by, weaghsuperiess with

a brom ne i,qn, .an 0.01% b ight or.less wth a chlorine ion
Utilizabil ih%q;f“’i}in qd’wmed&srt°r°fsr%ab\/@clg°r%i%ngd tcﬁr’f]hle”b‘-‘r'es%%? CRLEERSEN of the

t her noset t iingherr dsayercomidsitt iiomd iwatiewy sdipesive dHat emgeh bet tieethehar ac-
teristigs such as low diel ectri I SSI pation t hi ul ps_ of

el asti C|§t y,r%s{}Lgrhslhaggetr (r%ensicsot%adr’]accgt, Ct%lo@v{ n@?%thr?%gfa]gés%ﬁ)t‘?gﬂ?g}g?g%y@ and
fl ame ret amudncly-larer priocigesdRrdi |ig yimptaoned wi tie acpmegmegef | am nat ed

board for i rin rd,. print i,[ ing. eria d
adhesi ve ?‘oavnfpo&elr?i‘-’lor}rolcpiaar{l v%réoc{:r{r?plf&?%%%ﬁs&]e% Pé;ra%qza%@go@%e%t% nie%l.gg’

Mor eover, andddilayalnarfpdiliamd itémridanconuenéetl iphosphddeed cL24 azn

addi tives hgyi i gffect of enhancing 25 flanme retardancy to the
conposi tion of e present inven tion, it becones possible to obtain
synergit8tic effects as conpared with the case of using each flanme retardant
al one due to the conbined use of these flane retardants having different
flame retarding action and working tenperature 30 ranges, thereby making it
possible to obtain a thernp- setting resin conposition having superior

bal ance anong stability, flane retardancy and other characteristics. In
addition, according to the present invention, a |amnated board for a
printed wiring board and a printed



35 wiring board material can be obtained which, sinultaneous to having
little warping, high heat resistance and high Tg - 27 during a built-up
conposition with low dielectric dissi- pation factor and hi gh nodul us of
elasticity, has superior blank die processability and drilling, peel
strength of the inner |ayer, which indicates adhesive strength with the 5
resin layer in contact with the inner Igﬁer circuit of a nulti-layer wring
board, is inproved, the content of hal ogen and antinmony conpounds is 0.25%
by weight or less, and a level of flang; retardancy of V-0 in standard UL94
can be achieved. 10 28 dCains 1. A thernosetting resin conposition which
conprises: (A) 35 to 75 parts by weight of a thernosetting resin 5

conpri sing A conpoung hawi NGq ardi 1y dr 9REHZ 0% 88h NEh Kk LAY BRprdsERI:N conponent ;
(B) 10 to 25 parts by weight of a polﬁcondensatlon producF of a phenol, a
conmpound halfhg*®a i aziPerFfngYaridiaht afdehyBermarationecyresé™ o 40 parts

by wei gt ofoRfl £POXY éeééﬁp&tﬂdpEQVL§% at@ahydOopantsxhy iwel ghtg sgnot .

i ncl uded therein), based on 100 parts by weight of a total anount of organic
sol i d conpoheff ¥ ofeRMpeRents (A), (B) and (C); and (i) a bisphenol F epoxy
resin havinga weight2avesage biSwabhreubar awsbihtonfehs808ohopecade, or
(i1) a m xed ;E%é¥ refin of bisphgnol F epoxy resin and bi sphenol A epoxy
resin havi it rgHt - avr ageP el cﬁ?g?ngméiéﬁfa6fnf,6659t8n ,800, is
cont ai ned ialdompdnendndC) in an amobunt of O to 100% by 20 wei ght of

compositt on Fur Ther® bt ATRGS SFo" 800 par F o=By “VETdnE 57 - (05 BRCTRBPgani o
filler basedhan 400pgat s sbpywakghght isfnot included therein),

based on 100 parts by weight of a total amount of organic
solid components of Components (A), (B) and (C); and
(i) a bisphenol F epoxy resin having a weight average

15 molecular weight of 1,000 to 3,000, or
(ii1) a mixed epoxy resin of bisphenocl F epoxy resin and
bisphenol A epoxy resin having a weight average molecular
weight of 1,000 to 3,000,
is contained in Component (C) in an amount of 0 to 100% by

20 weight of Component (C).
2. The composition according to Claim 1, wherein the
composition further contains 5 to 300 parts by weight of
(D) an inorganic filler based on 100 parts by weight of
the total amount of the organic solid components of

25 Components (A), (B) and (C).
3. The composgition according to Claim 1 or 2, wherein the
composition further contains 5 to 35 parts by weight of
(E) condensed phosphate ester based on 100 parts by weight
of the total amount of the organic solid components of

30 Components (A), (B) and (C).
4. The composition according to Claim 1 or 2, wherein
Component (A) has a softening point of 110°C or lower.
5. The composition according to Claim 1 or 2, wherein the
composition further contains 1 to 20 parts by weight of

35 (F) epoxidized polybutadiene based on 100 parts by weight

of the total amount of the organic solid components of



the total amount of the organic solid conponents of 25 Conponents (A), (B)
and (C). 3. The conposition according to Caim1l or 2, wherein the
conposition further contains 5 to 35 parts by weight of (E) condensed
phosphat e ester based on 100 parts by weight of the total anount of the
organi ¢ solid conponents of 30 Corrponen%g (A, (B) and (C). 4. The
conposition according to Claiml or 2, erein Conponent (A) has a

sof tening point of 110C or lower. 5. The conposition according to Claim1 or
2, wherein ddygorfeRosid) on(gurdher (eontains 1 to 20 parts by weight of 35
(F) epoxidi zed pol ybuta i ene based on 100 parts ht of the total
anount of tfe By&AR® B PR cHpfefedt &9 oF© Z@Iajéﬁr%o‘ﬁén s VAFreER) thAd (o).
6. The comasiddLin agcondi g+ ochedmd af) 2 Bj/rﬂe{:heomﬁef’@ﬁﬁiti on
further contains (G a copo]yner co is a crosslipking

copol ymer HEViHy & & 55Xk 't T ‘?J(#‘Ee% ‘él@‘-?aﬁu?ﬁ?s?i fidvi ng a nean

particle dirritalrofardi  ajra@sbat hedr Sh@@ize@t£dnéél®npafthea§t one of the
group COI’]SI stin %ﬁof acrylonitri]e, acryl ic aC| d, eth acr | at e, butyl

acryl at e, % OT blRSRl Wt ¥ kSR %‘%%cg?@‘ét% ah838tyrene, in
an anount Qifnel(bfl thoe Jg)cqamtsorbsllg\ngj]to:bfa&bym@nemlle) basedion 100 parts

by wei ght of A amunt, of the r gani SO|I 0 nent.s, 9 Conponent s
(A, (B) and” t%‘aleh © ateitl orygc%or ng t gld’(gu %?ﬁi SQ gl vherein the

content of mmﬂdﬂmi@gaﬂwbnmhamyl@t@mp@smymnes i3 @n25%>bytv\efght or

parts BY wel ot o HeA e Toatr g Pos pRihe (EP BakER en LAt eing &
di hydrobenm&dzs ey rwenlgam 0%1 tieg nt corporeent 20f (Bre10rgens pattd by
wei ght of rgé)&dse ﬁé}j&g%gt (aPf egphengl (ca conpound having a
triazine rlng ana an and
The comp081tlon according to Claim 1 or 2, wherein the
content of each halogen element in the composition is

15 0.25% by weight or less.

8. A thermosetting resin composition which comprises:

(A) 35 to 75 parts by weight of a thermosetting resin
comprising a compound having a dihydrobenzoxazine ring as
a main component;

20 (B) 10 to 25 parts by weight of a polycondensation product
of a phenol, a compound having a triazine ring and an
aldehyde; and
(C) 10 to 45 parts by weight of an epoxy resin,
based on 100 parts by weight of a total amount of organic

25 solid components of Components (A), (B) and (C);

(1) a bisphenol F epoxy resin having a weight average
molecular weight of 1,000 to 3,000, or

(ii) a mixed epoxy resin of bisphenocl F epoxy resin and
bisphenol A epoxy resin having a weight average molecular

30 weight of 1,000 to 3,000,
is contained in Component (C) in an amount of 0 to 100% by
weight of Component (C); and
(E) 5 to 35 parts by weight of condensed phosphate ester
based on 100 parts by weight of the total amount of the

35 organic solid components of Components (A), (B) and (C).

9. A prepreg using the composition according to any one of



(C 10 to 45 parts by weight of an epoxy resin, based on 100 parts by wei ght
of a total anount of organic 25 solid conponents of Conponents (A), (B) and
(©; (i) a bisphenol F epoxy resin having a weight average nvol ecul ar wei ght
of 1,000 to 3,000, or (ii) a m xed epoxy resin of bisphenol F epoxy resin
and bi sphenol A epoxy resin having a Mﬁ%ﬁht average nol ecul ar 30 wei ght of
1,000 to 3,000, is contained in Conpone (© in an anmount of 0 to 100% by
wei ght of Component (C); and (E) 5 to 35 parts by wei ght of condensed
phosphat e estgimgbased gn 100 parts by weight of the total amount of the 35
organi ¢ solid conmponents of Conpgnents (A), .(B) and (C). 9. A prepreg using
the conposit? onl&e cBFEPRETIt BCEAYCARE bP 96211 di nWherEdrga BFEPHFE prepreg

accordi ng tg,4d aha Srivbhersi B doPEAPEEBribase ABheLbden Tadrweven fabric or
non-woven fabric._ 11, A |lam nated _board for a printed mnrlng boar d opt ai ned

5 by | am nattng®nktBINfbER BR2BAe 86r?a€§18Fe90WHr§BBf§@é§ SPEEHESHY epr eg

accordi mg tiy A ahihQ ohglletalll eved by Bﬁte sQ!’r@&&ef erNMoagh ki fAdyd nt ed
wiring board_using the |am nate

Wrin rd accordin
o O L e B r e SR AR i Bk d g g SUPFT APer Ot uae o et L ar
types of theresepfegmangording to Caim9 or 10, and the Ianlnated board

hoge s "ncour v bhTeP e 15256050108 18 LM LR ARE LU 2 19
wiring board according to Claim 11.
10 13. A printed wiring board using different types or
similar types of the prepreg according to Claim 9 or 10,
and the laminated board for a printed wiring board
according to Claim 11 or the printed wiring board
according to Claim 12.

15



