;,-./0le3eef WLLM OFO*V6WIf WL Thernosetting resin conposition, and prepreg,

| am nat ed board for wiring board and printed wiring board using the 5 sane
Technical field The present invention relates to eeg, a 10 | am nated board
for a printed wiring board, a printed wiring board, a nolding material and |
a conposition for ' particul drl-y, to a theﬂmmml Mmmksi n
conposi tion sui tabﬂ@ﬂ]ﬁ%lﬂ@w@@ﬁf requency circuit boar band or

hi gher that takes | ow 15 di el ectric dissipatiemofactor, and

for inpregnation of a 188 substr AEFEFEIDLAN t-up type base board that

t akes advantage of high nmodulus of elasticity. Background art 20 In recent
years, electronic equi.pnents .have generally been required . to .offer. lighter
Weight and MORETES AT ACs Fos LR fFOREER IR G P AL ol AP dhe
printed wi r ibag ddodods wisdtg hoiadel tanes e reqit gavenitrs gy es@rd ardtilng adresi st of
4-10 Iaygrs,saimré order to accommodate high 25 density nmounting, efforts are '
bei ng made to I ncrease pattern fineness, and further to reduce nounting

hei ght and enploy a built-up constitution. Printed wiring boards are

requi red toqhaye ;l-aw ¢ijehectric dissipation factor as well as be stable

over a 30 wide tenperature range and w de frequency band in order to

i nhi bit transm ssiT&e P&eseRted Nysa® iog Hiedirtiase fiefc P henmogiatsiaed ensure
stabl e oper gidsaf QUorfpltR iGildnliand N ddtided WRE! AL JrpeAnd frequency
bands. In addition, since materials having |arge _di nensional, expansion and
35 contt%ct ileingted Hoared, dpfedt By Ifd&f MHIF e Rt REMEah | ayer in
3ui ! 'tEUp boa{i&&r@n??dﬂag |a0\ﬂidIQ!iﬂi;g! mr&d%ria{lh%nd d d‘ontwsghi]gioaﬂckd“ﬂdgh o
ensity mountjng, they are susceptihle to the _occurrence of caonsiderable
war pi ng due ABHTE a0 R AR A kO HERHIHRS (O fhe ST ace
built-up | aysmposdnseuesnutiltyb ltehe qur iantheidyh fidaegp dyoeyr dsi rand tmbldard ayfer 5

W ring boar 0 0 I des .aqf ,the i.nsi Q e jred to be
thin and ha\c}glehirhg trhlgél?'di%?y.hqlg#egdd%}{éﬁ!oﬁc?ak;ec{:%r#p%%aﬁger t%i{eelga;ue of a

| ead- fre® nmekieliedtrfigr dd ssdipdedrion Haataln,i mudpdion isfprndenaddglaterof a ,
expect ed t0 J4g Ji Qs Q) EOF LB NG e Bised dur dighe dlisfure

absorp f 10 tion-heat resistance and relitability. Thus, the materials for
printed wiriafyasdasds ofr &igdgmaddd wo fdfrRteldt fossess all of the
characteristics of |low dielectric dissipation factor, high nodul us of

el asticity, high heat  resistance, |ow noisture absorption 15 and hi gh gl ass
transition [?(?icﬂ‘[gr(ol"é’)d. 3%% addition, these materials are also required to be
flame reoardant i nInCaesieter deads , Ofe lxaftaton i CCansaquaiitdsy hadtd ergiierdlave
been nade tq ensure f.l ret ancy; conbi.ni the use of hal qgen- based
flame retardants ,r%lg%{gf r'r:t?nfaf::f%r?pcc)lulﬁggteol} p%l&hmr)‘%o""rnodﬁsHl fased "fqaac(r]rtg
retardants. slize.ecént ageammpodndienerf thése hBathbugh &her pwiingedr end

tovards contyiqlis 0B oaHas RS 14sAtd EHS | QAT Pt Ol AR URNR!
pol lution and toxXicit 4 and the toxicity and carcinogenicity of organic
&fc

hal ogen sub$Rfdded A9 2BYELS AT PR i CQUIBFCRRIA & S probl em

Consequgsit | erddiahe rMoin® i%lg, ORG ek t0-d HHIGR) ladRd 148 Nd{Eease

hal ogencont ai ni. ng syhst ances, and .accqrding to JPCA standardsg, .hal ogen-free
Tt ori al 5. alb® R ad REDSER | A5 HIRARATIEE FRAHAS TR, P 1 s

bei ng 0. 09%emplwsi ghtbudn tl-apS.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



30 In order to satisfy this standard value, it is necessary to suppress the
content of each hal ogen elenent in the resin used to 0.25% by wei ght or

| ess even in the case in which the hal ogen content in the resin is at the
hi ghest all owed | evel for the | owest amount of the resin used and the 35

m ni mrum resin wei ght bei ng about 38% of 2he total weight of the prepreg.

- 3 In order to satisfy the abm de resin or an isocyanate resin is

i nproved or. npdi fi ed_have been researched. Anong f these, resjns having a

di hydr obenZt&EH e B iyt HavELS Sth PP WR £ ERGr At @Y | TP cCTUSTRMEHRL ¢ ol
dielectric ghesddaitdnde fAft@ns IdghaiDe Whatsp Dig @St t&i ¢ynthagbideat

resi stance, .|l ow noi sture ab or(%)ti'on h%ghth ang hi ng fiame ret ardancy, so
that they VPR ETEARTLIDIRE 9h WEUHLT A 7o i ¥R nb2 %S5 ds~ and
so forth. Huweyeryesthee thesipusideed ngi Al fy 1o dedg oxmd i mel t1 njafievye a rigid
skel et og, tvpe ido ot g(hgrpigo tSOJl_J%hI’IESE. Ceonsequ ntl%g tfe% are
suscepti'bl e 1 r.fj:d/g?cd; e&;:g %L(lggh:ei ﬁ;hla%/;éh sfe’b?i;.zl% sr?;gljdgj bﬁ”é%k die
processi ng, reamdi o)) BT e ngsg tdit tng taimet er
drilling, r .{19.. t I f S ogcc e of
br eakage offcf#gﬁﬂrl Jfrn%i%}.?e ﬁ%&%r(gfnergtloelé%lgrzg%d%c%p%%%ﬁ/egr% igté]é{sg%gtessary
to bl end epoxsy mebiing Reintheof che sohPesi is orxpec4ed pbe te byigkéyht or

nore based OfeA00, PALLS1 Pl 9En O nd b Péﬂ%i&héf'&&'i&&@@nﬁﬂéérgs
di scl osed in Japanese Patent Laid-Open 20 Publication No. 11-158352.

Howevelf whielPRUesr eposdl 3 eanse i 3nd o phit 2P et t¥- rel ativel y | arge amounts,

grolt)l ems_ocgyr Eimpé,UOI%ng nkao&srﬁlhé h%jflrﬁﬁ&t}%d&hﬁfl ﬁ@é%é@i@@ﬁaﬁé | ow f
ielectric dissjpation factor, hi modul us. o sticjt i eat

st St ance, “3 0 HE STOrATSHEE 1Y RO TRER Shiant BBe sehatdgrer s tEes
processabi |l o f ylowhd i€l ed tsoi r@vesnt pagi dhef as t o Nnehdh ohoduDus | afe

r et ar dancy speci fied i tandard UL94 pertaining.to flapme retardancy in
hin ot o TSRS oot dh MENE I Lo bPen ] PRE 0D Bute POBREFDRLERLCY [ 0
that has | omdlikigrtgiasgli tsdpat tbon fpeint, (Bggh = 30 nodul us of

elasticity, high fiealad &5 ANOfeed QL (L ELIL & ADSPI B | Al 00 19 B8 wel |

as a hal ogen and antinony f conpound content in a thernosetting resin
conposi ti onf HIN®. DELREAA R Yht CORS1@8B2 LAl P apl PEY ar dARSLBIENLY i n
standard UL9¢dt emdor SUNERPE Yo&dn theaé NWENEhSlire £1dme AR ODF@ShcPfLYNE present
invention is to, solve the above-nenti oned gégbl ens and to g{)ow de a

t her moset t i FRPRERIE M dLi e i Oh P AR PERRd nhl penr ekt 4R Ffrony conpound
contenkoi s dnhfoy seEmphinds desshesphoboch-basead Hblanepeethadance. bet ween
processabiljty and character.stics chh I Q. di sgigati on f@gégé, hi gh

cen ears, howeveéer, eére has en rowin
modul us of € 8Ty ‘ e g
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.



hi gh heat resistance, |ow noisture absorption, high Tg and f fl ane
retardancy, along with a prepreg, |lam nated board for a wiring board,
printed wiring board, nolding material and 10 adhesive conposition in which
it is used. The present invention relates to a thernosetting resin :
conposition which conmprises: (A 35 to-73 parts by weight of a
thernosetting resin conprising a conmpound having a di hydrobenzoxazine ring
as a 15 main conponent; (B) 10 to 25 parts_ by wei ght of a pol ycondensation
product of a phendR, ©BdeBnbBuRathafYnghe ?PP&El éqPFﬁ@mSHBSanmaFaéh?éé and

(G 10 to 45npah&ahbanmepehy eksan, eaoﬁﬁl&Q&hae 2@sbased aa l@@cpahh%eby
wei ght of the total anopunt ani_c_so |88 onent s onent s

t he
(R e anSets. Sanamprovedy ot Refbtipa: yage R83R R oG ARSEY ghi
average nol eneka; wesdhs hhvingo& ﬁ@h@deaﬁen@bx351@9|klagnhned epoxy resin
of bis nol t 0] resi.n_and hi sphenol, At epox re5|n havi n
Oei ot moor auBeRIPE ERE gk ER i, BhEB" By o, YT sERTAE, TRy A LR
Conmponent (€xcktnranhaghumbdofiud b éma%&hylmﬂhghughfh@ampmnenstéﬁre 30 Best
node for ca he.i . L.an A r ntion
o mot Cspoct Y AR Bhr kN EREBERRILAT FIBRORE anlthih Fi8nE SRFHLaRBEST |
mai n conponéﬁtthacoﬁbgundaﬁavbngnaaékhyﬁﬁsﬂeﬁ@o%§e35nzanéubﬁmgatpréwrded it

IS a resin S aghl ni 1 O t
i hyar openz oo et Lhg. i =0 B9eRR], oigacs, “difce Liatns born0 Born

of chaﬂébtePP§FP6§Z§HShra§9IBﬂNGlélééﬂ#ﬁcS&P§§F$§hlGﬁeﬂa@PoPOthﬁgﬁlﬁé&ulus
of el asticityughh@Bsheaton eshsérice, tR¥y DSt siecPeobPei €8, thegh Tg and

high flame retardanc di e processability, i.§ contained
nothe compBEFRFORRGE PRt PRESeneY FivBAPRGA ShR A ErBaNDIGR a8 Le0 15 par t s
by weight, pretesalbhy,48ntiohdbeppbbs Hyswmaghb b#s ed teind@0 dpaihyg by wei ght

of the total u f. the.organic solid onen of Ronent s (A , (B
and (O . Nﬁwgggea Beter df gésopfeﬁfﬁal oint ofkﬁﬁ pt%%rnﬁ%@?tlng resin
conpri sing aueGﬂQOmhdlhaylng acdulryenckepnfokaeiakegei nd &headwdild bdmponent

110" C or | oygr Qé%&eﬁgeﬁoibgf§B95t59€bﬁgm f EQel§k%E%%%%aQ9'@% bi{Qhg and

| acki ng t oughness s effective inredicing’inner |ayer separation
during bl anRPaK¥ Eeﬁéﬁlhgtasthélreﬁsnlﬁﬁm@@ﬁﬂélﬁéeﬁtsﬁpeﬁgﬁﬁso Yt he inner

layer that gxhghitsraglbesi ¥asahr 8ol oWphk tkhg r%%u@hkabgrth@ ee@hagl with
the inner layer circuit of multi-lsyer wirin ards Accordln% to the

present |nvéﬂ?ﬁgncoﬁBﬂﬁﬁﬁéﬁtaFAﬁléﬁ o5&dpi&d 8@&“@F8n@&t€6ﬁp&ﬁ d-RR¢Png a
phenol iz hydubxykagtiotipNoa pui-meBygsan neowedet prwntfebydr apokgpresent ed by

the follomjgg %8ggg&afed 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 UL94.
35

Summary of the invention



HO~NR'" -~ + R-NH2 + 2HCHO - wherein Rl represents an al kyl group, a
cycl oal kyl group such as a cycl ohexyl group, etc., or an aromatic group
such as a phenyl group or a phenyl group which nay be substituted by an

al kyl group or an al koxy group. As the above-nenti oned conpound having a
phenol i c hydroxyl group, there may be me#étioned pol yfunctional phenols,

bi phenol conpounds, bi sphenol conpounds, trisphenol conpounds t et raphenol
conpounds and phenol resi 6 Exanpl es of the func |ona£ phenol s
i ncl ude catechol , %yﬂ?bﬁﬁFnSﬁetﬁﬁdpF8§8$E|hBYenEkﬁﬁp §s Bf EPhEEphF&Bhenol
conmpounds iaBbuéembnephﬁaalpAobbbapheﬁaltE ppavite poshekmBakttsagers,

bi sphenol S and tetrafl uprobis troa Flexa Ies of the

phenol resi h§®My“PRRPEYe*PBsO géFH tBﬁeh8F°ﬁ890F3 a&t
phenol - nDdréomﬁouyﬂeuententn;saDkprhbmoWedehtnprnébastaadphhmoh hesi a,

benzoguana e i h - Lt b L.pn.addition
For nal dahy derSaar 1 ahES; BefRleR BR0LEEREb L £ e PRA haTKERE R REAREC' L
so on. Moresveh, aexaapl désefpahéopr Ematpranhiesd maﬁunnslgdeeweshybanVne
cycl ohexyl agy pg nefl! Loe1g egnéebs%btu 9sR0LL! 8850266000 N16A kBeappeSeNt
invention, It can be synt esl zed |ng a mxture o a co d having a
penorc 0 an r yea t to
henol i ¢ 15Eh3®@eox§tagianpy alang WiPyaaRtARTEE: f bARAPEERGIBORESt E6T

70" C or hi ghey) rigachbagdat p Z@nted1&@r£h pbsaeaabhﬁla&ngomhee%@alCahar 20
to 120 mi nutes, and then dryi ng yunder  reduyced pressure at a tenperature of

120' C a0 IoﬁgpesEXQnﬁP@E°6F pABNORsYRIER £5 6Bt #PR9conponent (B) of 20 the
present inventionTheapekyehbeipobyecostenadhtes pooduchephodephengl , a
conmpound having a triazipe rin d _an_al.dehyde, may include phenol

ol val ent BReRBIgoERERt EEoh; ¥HiEROF oA P e Y cnol " or "bi sphenol S

al kyl phenol $asush &e Esepakpsxyyewehghetbﬁlphehekmosebmuybpheaah am no 25
phenol s and nol n r ot r be_used in
conbi nati on° 8?§9¥%?H§a§eé8 §§P§gﬁgbgg ?ngtﬁgﬁQSngﬁgﬁgk andggggpﬁengl A
or a cdﬁbrnm@ronCQmpgheneb and al kyl phenol, it is preferable due to
superior ol gabybi ¢y §§5ﬁ£2h99b§r9€hbﬁ%CBEVhtﬁo@?bBﬁdeQthBﬁdpE8d§c§0
greater extent than in the case of uSing phenol alone is also
preferabl e 8fiedt Bh€Rperi Br CPMRABNAchaVARACS 43188APSEr &dndi #RAUEPNg

bi sphenol Aaoaeni ¥l phgaol alone. In addrtron exanpl es of the conpounds
having a triazine ring_may include ne or uananine derivatives 35
such as benﬁgguaﬁaﬁPngsaﬂ%raéekggﬁﬁﬁghs 89aﬁ Pr¢ &EFAd"or cyanuric acid
deri vataovesbssel asm meohphryanbyaWelghd ofethylcpaamrameunandfisheyanuric
acid or iso rrc ugh yl ocygnurate d
ethylrsocyaﬁﬁgag Ré?a%tgg égéh¥?a8? e éngEE (thrs acﬁgby(ﬁzat

resi stance and fIane retardancy as well as its Iom/prlce) 5 and the type
and amount yspda OﬁlEBﬁeﬁeﬂp9UE?FQ38b89 arbEiAzhagibbNd GRIghe ackeqbed
according to ?ur ose ame re ardancy, reactivity and

resi stance eaﬁese Bbt VALIBE BY adPBQtFﬁg3tHQON e&nt ent . Exanples of t he

al dehydes nmylrnslmﬂﬁeBOéﬁakﬁeb&den @ Baéghehaal@ehyée)ebbkgxaaeland
tetraoxynethéleg ﬁlt ?ﬁgh t he al dehyde i.s B %& these‘L=1 in terms
of ease of RARAPERBNCRBF il HERGIEPPEY pFEFEPA F¥1n8n8 VSF i AVgFage
parafornaldmhydeularpaetghulafly poef epaBl, e00The synthesis nmethod of the
nodi fi ed ph o] S sent _i.n n_go .S eacting
t he maj or Fe%?% §EH H EgméBnEH ngFZ ?H ahoéﬁghhgvP% qu r?gz%nggrrng
and aldehydeslghtthé poeseneetoﬂca catalyst by bl endi ng at a desired N
(nitroggn) content and a hydroxyl group equivalent. As the catalyst at this
time, basic 20 catalysts are preferable due to the satisfactory solubility
of the conpBefll maden§os €AraYiRE PHRgthenipdenté@Par, anines are

preferable since ﬁsﬁﬁeﬁeﬁﬂd(ﬁp BPVEHeaerQ@htpEﬁ§§h@@bﬁ ag gbectrical
insulating materials_ if they remain in the formof catalyst residye. The

order of thepéslféaétibnlt§lﬁ69 sPeBPtYcal Fermpeesdingndesgin HﬁV6P9
material s caarbetﬁemstﬁdcsmﬂuhbaneauabmpeﬁnawaabyagsaoﬁlﬁaﬁ@bbenhekaals can
be reacted selectively in ag gnee. Reaction Iﬁhg dc§rried.out in
the pr §%nc€ BF TAPFouRTRYAGEY0f EsbPvBNFER4BCRPAS aEeFBﬁ afd RefA§F et hyl
30 ket one soperihy epaabtésnsbéibkkhecdbhydrobkntkbearéaet rang.Then nodi fi ed
phenol resin used in the present invention can be obtained by renoving
unreact ed phenol s, al dehydes and sol vent by neutralization, washing, heat
treatnment or distillation, etc. the reaction product in accordance with 35
t he conventional nanner.

i



In the above reaction, a nolar ratio of the aldehyde _ g _ to the phenol
is not particularly limted, and it is preferably 0.2 to 1.5, nore
preferably 0.4 to 0.8. 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 constderation of both of resinification
and flanme retardant effects. Mreover) by conbining several kinds of the
nodi fi ed phenol  resins of the present invention or by using as a curing
agent in coﬂ%?%%??%%thﬁ?h°§o@%€%k°$e%?%%aﬁéeﬁ%ﬁé+ciosbﬁﬁn6 s1%¥ol dabi i ty,
flbams rgt ar daetyc entc hMﬂésfjl_e?i;s%ﬂnﬁsce?ﬁ, bE_i@Etllﬂbdl@ﬂuE hgf eéaagoichey,

obt ai ne en using the podifie enol, resin one, and usin n

Combi nat | o KGR P hoF £51 T REARr phet Tat&FuES prRFerabien | R-aHdrei 8Rd i n
consi der at i bhghf £ 1 dree r aé t dr dsmlceadnd S5dterpngecesaebivity, i dompeneracti on of
i ndi vi dyal onen onen B) .1 0 LN Lp_th osition of the
present%invg%?P%% ?%Egﬁggﬁguhf %?él °T§°§%Q%§?t§gb§ﬂﬁePgﬁ§?ng§#%?§b|y 15
to 20 partstbynwen g desedtonf 19D paris bgrtvei ghtweighhe poeferabhbunt of

t he organic,gsoljid : ept s ) d npl es of
t he epoxy r%gi%bo¥&8g%%g%2% f€38%¥6§%£8&r§ée%§6i%3£E%i§g ﬁ%%gP%E?gde

bi sphenol Atkgptoepbxgmeert nofbrkphensintct ypbidpesyreeeniay 9henol novol ak

type epoxy &&sboneRtsPENO! (B NPy@! fK) type epoxy resin, cresol novolak 25
type epoxy resin, cyclic aIipLatic epoxy_conpounds, heterocyclijc epoxy

conpourdds” and di MIYEFAVET estRE LR pEL @B RBHPOURBLT L aP  hBRGHERBEMO -
particul arl yettih§edes Ont B6HSridhegea NBYmPEuH&EHaRl REa08ihageBBhBat i on of
two or nore Kkinds. 30 Mreover .according Folgﬁe enbo?inent of the gresent

i nvention, PH*%HRE chERIo?S ndt et SPTPRRCEF) 1 HP shhBhof OESEyPECERBRG r esi n
or (ii) an epexyhoescomihgtofsthenskéleton béibhgsphehdl akdt ypeképoxy resin
and bi sphen e Y. L esi i paf ey] d S l.xed
epoxy resin?$§€h%%9§heg§%n%%s§%?%épg¥gtgg %gégggﬁgixbgﬁ?i%%?e?nsgpg}é

consi dé5at | bhonf dbpihg cblaukchi agrpnobiésgabé| veylaad dinpkrevingcrdet F ¢

_ Sipation LE‘PE?% hagsehs ﬁn@dyégﬁroﬁhskam%ws Lhﬂg‘siost gedangynand
Tg), Conmponent g is contained in the composition of the present Invention
in an anountibh thetveadn phrysrbynvePRhectpVéflr ABPyinBerolayeparts by

wei ght basedipc@it 10 Ralts- byyuri ghting bberetal anount of the organic
solid conponents of Copponents éA), éE% and %C%.,Accordlng t o anot her

enbodi ment of t heAPTRELHRT | Ho ekt P oRT PPy EbiRPRBRRLPEF FOPROBEBLyY (REsFARor
(i) the mxedpepoxyedefiomi & compaunédhanifignpopraholCy Agdaorglit 10 or
all of the sane. Here,. opents (I nd (ii). have [ i.gh efage

roi ecul ar VTGN (it BTE Y000 b SP0oBoTBRaReraar, <t EghTrdeheBHohY
Exanpl es of tienpohkovingi foamdldii) may include R-304PD or R-364 avail able
fromMtsui Chem cal Co., Ltd. Conponent (i) or (ii) is contained in 15

Conponent (C) in‘ﬁg anount of 0 to 100 by weight, preferab(y 4 Ne-Rd~ by
wei ght, of Conpo t (©O. In other words, f a part or all qof Cogponent (C)

uses Cbnponent¢§L&\§r (i) in an amount of 2 to 30 parts Fght ,

Coral 20 énﬁutn—‘maétiﬁgén- B 0 BomaBREN SO BrpoRbaid (4,

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.



(B) and (C) (here, the amount of bisphenol F type epoxy resin or the m xed
epoxy resin does not exceed the anount of Conponent (C) as a nmatter of
course). Incidentally, in the case of using Conmponent (i) or (ii) for a
part or all 25 of Conponent (C), Conponent (C) is used in an anount of 10
to 45 parts by weight, preferably 30 to 4#5-parts by wei ght 4 based on 100
parts by weight of the total amount of the organic solid conponents of
Conponent s B) and a Since Conponent (i.i) has superior

f1ame retargéﬁ@9 86 Ph & ﬁpBPﬂgéﬂnﬁFﬂﬁnFHepB@§ﬁﬁén&P°A“@§p€aé68%§ lresin, it
can be addedyldRrotienahevananperbrwihbout EXR@bLeBJothenhebpespheholhe

present invention. An.in anic filler nen D) can also be
cont ai ned |ﬁ°P98u88ﬁp6§Fngﬁ bﬁsphgnﬁﬁeéengo §H9ﬁo%.a £ 85 Conponent
(D), the |npbgamuenhulhebmekmowmlgphehbals ead lretuasdusirbbdgbhanylspeci fic

Ilnltatlgthéﬁggpg yge sel s of %gehyge%% |Q%St%8tgggpur §&§|Of use.

Exanpl es e ganlc rat’és "suc hydroxide,
f magnesi unrkgdiloxedeén, zehbnbé and0hy&rmbah@|t@heM¢plmaﬁhfledusedemworganic

fillers sucheagnCl glﬁcgﬁgh%no‘ﬂ’a&'e%%o”&nteg’ énl'in% [E'h%% 1‘3%' %‘ 1M %%‘h%”at €,

magnesi um car bonat m na ['ifca an ass based
fillers sucHuasamine Bbﬁapé)rfﬁﬂ@ §P§n@é@@°&n@Qﬁlﬁeeﬁy@PéY@@ﬁ&ﬁn&P@ met a

oxi des such as zipg 9&5@%16Hd Eb?m&lh@ﬁydbngﬁﬁaﬁbcuEQESQBOEHQSfB%hﬁBEa|5
such as red phosphorous; and nitrates r 10 such as those of copper and

zinc. 130 addPEmaaing hparasergaaildenydeeAnds sgr Ofer aHPYCRBAT edeBRMBLEFaCe

treated witBratsel é[ﬂ@mﬁ@?platnﬁﬁeégﬁlﬁty iachhlenae® heAWRIINRY 3GRNbh@KyAI-NC
nol ybdenat e and so foé to |npr ve ,adhesi on ,\w.t h organi ¢ conponents, heat

resi st ance, 28Bd0Ge| PRAL18E,BPE BY Fti§ghephaFé§ﬁ€@t to tenperature and
hum dity, and saf apessdifignponehe pbpkehlte invengdenc fiitl kan be pyatarabl y

cont af ned | ;3342091 0afhd of §4300,82eS DLNBLANY NIV BPLELRLAUN 10 L0

260 parts b even-nore pre erably and
particularl yxyprrekafﬁabtryuboazd Boprd0apar egipe woi glq:trmlaésledtydre h@@tp@}rts by

wei ght of tﬁg %@t%'oénﬂﬁgﬁegf tlag A %%”h% %%'%% QQ%p%”e%E%f% ?pgnents f

(A , (B an ition, in ofrder to achieve the targ | anme
ret ardancy BY G§|ﬁ§°oﬁlioa Rl 6§eh20r 8d nwgeEsri and ﬁﬁ@nlﬂﬁWFHZSU@ﬁthe

content of tBautelapiré8suirddalth al RemplaeatRFR! NG 20e% BrCaBR@Y.ti on of the
present invention_ nanely the Nt content that is effective for ?nhan0|ng
fl ane retardancy, Examples of phenols used to obtain Component
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



Is up to 5% by weight or so in the organic resin solid r conponents, and it
IS not possible to attain flame retard 30 ancy of V-1 or V-0 in the
standard UL94 unl ess either a special epoxy resin is used while ignoring

ot her character istics and noldability or significantly increasing the .
anount of the phenol resin conposition: CTonsequently, in order to attain
flame retardancy of V-1 or V-O of the 35 standard UL94, it is necessary to
have an addigﬁv assistgnt ef in_flame ret rdanc n_order to.achieve
r - 11 thi§, YfCY%nb¥% Bt abt %6°ﬁﬁan%rb8r?§ r°ﬁn?é°8¥aPH6F§aﬁF&df|||er
to decreasedéhbv@eteemtagehoésfhaﬁhgbieoeybata&teSapdesehpl1aadyanu@rder to
attain flane Eeta&&g_ of V %df&éﬁ%ﬁﬁiStqydar uLo4, ééctor referable to

use 30 parts Or " nore |norgan|c y Fat e %r&??ﬂ%rganl ??er I n

addition, ineshetaanse @mdnblamsingtarphnsph@s wehtaaalmgscbnpopndcéor t he

addit1ve, |LnascprelakaDhial gntiafs 100eRA0ESLRE BBRBOLAAY figbiha horove

tracki ng resistance reover e anount o Inorganic filler added is
prefer f 1otabay1260rpagtga@rbeegsIEﬁte@nscgerd@nsntefthhepuapgee vahdes of

t he resultlﬁgaﬁQOfataﬁéaﬂc§onP9§eEiont§ugﬂdaﬁeaéhﬁasegt&hka BBhabef Oi
heat resistance, processabllity and insulation, as well as conposite

mol di ng wi t APRIALRABVRY 23brFEIRF WoSeN FaBEPBthase material and so forth.

r 15 (B) a condenﬁf@h@h@§p6ﬁteh@saﬁaeﬁﬁaebemayeﬂﬂ@ﬂuaateokhslaéﬁpaesettIng
resin conp03|t| n_of resent i nvent i The condeﬂyiﬁpﬁhos te ester

has t he %t rRRtd %rT%béﬁé% BedthyO*#Bf %QanﬁFE?aPﬁngB Wh Ran
O O RB~~thePali&lnden 28 mbereimlsﬁd B3 ahdsR, e&nhteemses&nbaaa efgani c

group |nclug£nglgﬂ alggkmgiggg%ﬂg cgc %k¥ group ? h as,a Céglohexyl

group, or an aromat ro eny g?bu |ncFu8|ng phenyl
group that nayaberm@b@ehyﬁeedsbgaan1QUkyrlgrpupferahuhoxy group), and 25

each may be the SHE r?gﬁ%§§§eﬂétﬂ&@”&?agﬁeoﬁggifighiEhénog QLs3n and n
represents the nunber
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. 1In 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



substituent Rz, R3 or R, and each independently represents 0, 1 or 2 for
R2, R3 or R4. a The condensed phosphate esters have effects of overcom ng
the defects that high-tenperature chem cal resistance, t 5 humdity and
heat resistance and Tg are significantly | owered by condensing a phosphate
ester to have a high nelting point. Conpbrent (E) inproves flane
retardancy, and in consideration of both its effect of irrprovi ng flame 10
retardancy as vwell ~as huni di t%t and heat reS| st ance and quD is preferably

cont ai ned % dReRRFRC ol S Ny RRLAGE Ak el gt tedroran r:'etf e‘rsabl y 5 to 30
parts by weir@Hera8M8N 0T epriefsr akdde Epﬁéf&&ﬁwtcs dycoved ght ) 1and

particul arl referably 10 to 20 part ht based on 100 parts by 15

het gt of ARG & MESE S L G e SO A 1 AL S

(O . The therng)sﬁ tum.g phesidl s féiblf Thecpresentoo rlwarﬂl amdray al so

contain (F) epoxi d| al ybut.adi gne. ), t OXI di ze but iene is
|y "ot & fz éﬂ"’ a5 oéd: t f(}elz arte b elp (?1 OaP

prefera% 0>2h Bhotnt’ y vkt o) ror e

[
pr ef er abl y bbttlo difs rpzearltr& fhive aneii grhta ndnfll £ tmamaafteraﬁﬁgctﬂs to 10 parts by :

wei ght based on 1) e%q,ret&s v&jngﬂtnl?_]p% tg]%é%xo‘;lal ?@w@fzgg’ﬁemﬁe Sani c

solid conponents of sai onents rmosetting
resi n conpddianadn nsfsitnfe ﬁ'é@tﬁ]tpn‘m‘tl@hvmtyl%mlalbﬁ’(@lw as a

copol yneri zalls&,  oranent &éabn&@i&pnpimw@ﬁ@ LOIpaney ot 1 S
preferably at |east” one se ected fromthe group consisting of

acryl ohft r ighenad syc malidabid J&Y'etﬂﬁﬂm%c?%/qaaﬁ%an%t%ﬂd al’t‘?%/? AL L3RGyl 30
acrylate) hdrdienmrLidnd tRidasdnied e K yd i m@d hﬂ%ﬂ'\?&ﬂu@nﬂié;tyrene I'n

consi deration e effect of rovin nchabiljty a i nner | ayer
ool | ng. as TRHIE 5ed BOFRGY AP 1bid o FE TS AT oh 5

preferabl y axadmiingd o tharpxmmmé bé dldm ﬁﬂeb@ﬂ‘&lﬁlé)y wei ght, nore

preferably 1 to - 35 arts b h f f er.abl parts
by wei ght, and parntl cu atlr%1y pre €T a ﬁgl&élr tulcgb arts lraaplé/hatjh& %elal% based

on 1001par te:tiyngredapvt iofi tihel it othee mmmorofoit hJend)x\g:acmacl s@cbmmbwntps)nent S
of said Comb%ﬁfﬁﬂﬁ) (&) Mév\% heﬁe PRI 1 OBYn | S| gle ghose
ore sne

having a ¢ ructure in nponent having a different
i nsi de 5 cEe pomvHEian dontay %ﬂ*ﬁ‘b‘“ﬁ Héf slﬂf%f?:ez-rr BRFESH lt'l‘ifhlglb%d . the

surface | ayfe fEpalig, trLaieh iddr B ANPLe Th @ASDEe @M ok NBGO i P
functional group has heen |ntroduced p%é be used. Conponent Q{F}ZQI S abI eto
I

i nprove purtthty iqly B tHRY amguRt thegy. oxIaml g SR 1§ eihdse

conpongat s,of.CCddirrﬁﬁentamuA) . (BYOXagntg) reduci ng agent, ultraviol et
bl ocker and so faqrth may_ al sq be formul ated as. necessar v. él)\mc osition
of the present %@ﬁ'ﬁ ‘% sﬁsptrl'é?eeracb’f%/ RGP &F SR i ?fcma?
conponentsnnaﬁadnyynventlon may include blsphenol A type epoxy re51n,
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-



a 15 dissol ved or dispersed in an organic solvent. The organic solvent is

not specifically limted, and a ketone type, an r aromati c hydrocarbon :
type, an ester type, an am de type or an al cohol type organic solvent can |
be used. More specifically, exanples of the ketone type solvents include 20
acetone) nethyl ethyl ketone, nethyl isoButyl ketone and i cycl ohexanone, ,
exanpl es of the aromatic hydrocarbon type sol vents include tol uene and |
xyl ene, exanpl es . of the est type_.sol vents _i ncl yde net hygxyet acet at e)

7 hoxyet hyi SSDBEADE, TRGEGRy ARy Motdens: BOGNA S, A) CA0BCAL VexdhBrEs of o5

t he am de tyaeasahneptanun@budecum@ehbnkpycnohsdeaaxaﬁa@mlanammdepom

N- et hyl f or mam, acet am _de, and exanpl e of e .al cqhol

Lype. ool venPeR HaPAIE P RaREE = CEEndRSE R doRy Ana g PYRURE Senyletd dlycol
nononet hyl etlres, bet Welighe, gbyedbrabﬂgenbykoeubepardmebhyMeﬁghglyambﬁ tri

30, ethylene o8l X6% pIRRATEL Y s8ICh: LHeLaXEang grcol cTaRe LY Lher
triethyl®ene gl ycol ,; propy col- ronomst A ther pro yI e glyco
nononet hyl ebhéd, combOpﬁupyleﬁeCghp@@bnmﬁndpﬂopyﬁ)eahér(@ﬂd di propyl ene

gl ycol monopr 0yl AgLBelindNEsCaRBLKER! SnBBYiRERUSRE ThEObY oBlnkh S5

conbi nation of two or noré kinds as a mxture the base material of
woven fabri dngentédenwovdn bisphenol,fy ityPes€ROXY e ipr O dd idf thige present

invention, hhged ERYxPerdsed Aat doalafinkaer 1aa$:%m@%h%ltal($:)8%h adpapaper or
cotton Ilnter organlc synthetic_fiber base materials such,as Aramd,

pol yvi A aPEoRGH, °§oF§§sF@Pe0r Hergt i CorppRenty éhb ?ﬂgrééh?chFVﬁe? base
natfriaLf S?@hg&& gba&aganﬁoa&b?a?FsweAggkaamwblb&r1b@$@ mnie;m@m 1S
preferable fro Vi 0 esi st ance a es. of .t ass
P ber base RugtrrapavdBihtkooe. aolin FERrPLeRcs R Conipaga sl saaD
glass or S ghassmaglaaslmdm-mDGGMPDabmia -B@ 4i avatiilablehdirtonf Mierssiiar e
adhered wit rgani.c b er h i s.fi ber
and ceIIquEh%Rl%eg g?e’n?%?d angmﬁagegg %PFCOE gg d?ﬁggéﬁp?%%g%reéent ,
i nventi®h, &oppepedd d& Ba prodoosdthyfi fprtegAflitndyt e igthdve brafsirsh into

a base 15 mghekl @l t3UGLaS A WEAYER f%Qrb%mQBn%QQ veyen tabpigetolbewsd by !
drying. The reSulting prepre be Tam nated with a plurality of | ayers [

as necessar §) Paxd QFtéFlCSﬁpg§PﬁQn§nﬁeH§P fisies SOERCRS T odidr FoiYiidr
alunlnunlfouhbam Eﬁbhn&UbFaQe&g P@ %&Et@;bﬁdw@Qg@%ﬁS%&EE%&bmaw ﬁnithE 20
pressing to obtain a net a am nate ar ccordin t he pr.esent
i nvention, BpFen éd“ﬁlﬁgﬁggﬁﬁgﬂd°8a BePSEtélgédwﬁQgﬁérP r i %ﬁ tOPdui t
processithg amoluntthe fnehal ofrganief stolld dretoalpoheinlt scloZd dompommrﬁds blear,d.

(B) and (C) (here, the amount of bisphenol F type epoxy

t
3

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



Circuit processing can be perfornmed by) for exanple, 25 formng a resist

pattern on the surface of the netal foil, renoving unnecessary portions of
the foil by etching, renoving the resist pattern, formng the required
through i holes by drilling, again formng the resist pattern) a plating to |

connect the through holes, and finally aémving °~ 30 the resist pattern. A
multi-layer printed wiring board can be obtained by additionally |am nating
t he above netal foil clad | am nated board on the surface of the printed
Wiring boardf @RS thhPHRRRE Rihntie undderede ss dhereafdmavons as

described aheuad oldowpthhy HeifDEdE NGudh rL£ali 41 3P PGS AL d &), the sane
manner as descri bed ahboa/ ICP this case, i s.not always necessary to form |
t hrough holRAgNefPR hydropgids, Zzepiike MAH&%?‘%PEJQCH theRipakle, or ;
both may beided nﬁfbrgTahe:&.e fl it ened echidioad sisc bae, tieelc | awd Ibd ©cbi fige f equi r ed

nunber of tines. h]t i d?c\,Nl ring board ﬁh{oduclgk?] n_the bove manner 5
can be am%’a‘iae'd MRS %t aaf gttt eprd\‘ﬁ‘%’é%s P eréﬁ/% 0 "brhle Rurface or
bot h surfaceislian tdrel foras Dfpawdenned - |ay e$n chazed t£f bbbexs Fihels dam nati on

| di f i Ng. i i I f
retal fo | e dra L ST MR TR MR PRESIN L 4RI B0, BRI D G
circuit boarxidesh sumn e dinaiokiddapdrfr rdei rtndrggmbeasdhg in the
same manneryas: SIS Ghd e A00VE; 40 éé‘eré@%ééﬁg%fﬁﬂél {04 | n €4 Ade b @am nat ed

board. The ther nosetting resin conposition of resent I nvention al ong
with th8 pridte®<ithere PoAWRRK e11hl Z17C whildh af’ysihtthns Jded are

particul arl ynarspi{n c | f1i LSeS 135 Bt Y F LOUIPNEYa € d Coit L DPPLElS ©fed € MHz band [

or greater th t take advant age, of the |ow di el ectric di SSI ation factor, or

base boar d*¥'dt BHFittanh ¢ Itk AR antage NI He FYYR YA IR broT

elasticity.ziXk E:mmﬂmdtre tdred fd | ot £y, td hempr @8 nd dh e edr | with S

expl ained in_detail referrl r}_(f;;eto Ex l?l es. but the Present i ventl on is
n

not lim tecfnf%arflhcesceo ar%‘rprf a%%g exp‘f%nat?%n‘q’ta SS refers
" pakb( s)winh wes gt sl t%na&raathem; amd "Bemid ivey gharid ot atene se.

spect 11 cally Tentd Aiiishey NS h PR focki A DG St lapry

t her noset ti ng reS|n conpri sing enzoxazine ring as a
conponent TRPHEEHLNG] ekn ) LARC Y skE e'hu‘i%p%@jo WaRt RhevYepdot nereye

stirrer, coneefsRibiybe adl HORPAPGs oY1 &1 yRE € @M@%&P@Opgecpérmfphenol

F and 920 of met hanol and the m xture_ was dj ssol ved at
stirring. &P of° %é?aa’f'iﬁ RY dEyFet wed A PRAE BeitkRr 10 RRREeRARLY ot

Moreoven, 9539 poofpadid i me mg’nﬁm&r@pmw pa/ﬁsqur;e Woldh 85 fhth&
stirring, d%ane hour e the te a%lé d%oc78to 80' C.
After allo THLY ‘? H?e HOUFR™ € - \Afl?rp%m?%%%x? g,oT%%n%?‘é%sure
was reduced(Znd tie andﬂu.?)e was concentrated under reduced pressure at a

pressure of 360 addanesnt r A1 IR & o el whi I%%%é%ﬂmﬂg this

vacuum degree, and the Vacuum egree was increased to en the
t enper at ur Fefardangedn FERhQR I e hakegen- Eeoer inat i a hat thaek Enidas no

nore odkfl Qyy ofnd i B ent NEr rapd Ne MBSz £ K e O4It 1 NEe A N&Emd e PEORlYICE a
t hernosetting resin (Al) conprising a di hydrobenzoxazine ring as a_nain

conponent atF HaG P eE Ko ht i mie 0t nER YRRt PR 0 BRIGYY 78 e N g |

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. Conseqguently, 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



i ¢ Synthesis Exanple 2 ' (A-2) Synthesis of thernosetting resin conprising
a di hydr obenzoxazine ring as a nmai n conponent The above thernosetting resin
(Al) conprising a 15 di hydrobenzoxazine ring as a nmain conmponent was heated
for 6 hours at 110' C under nornal pressure to produce a thernosetting resin
(A2) conprising a di hydrobenzoxazine rtnglas a main conponent and having a
softening point of the resin being 110'C. 20 Synthesis Exanple 3 (A-3 and
4) Synthesis_of thernosetting resins conprising a s di hydrobenzoxazi ne ring
as their maithiGeonpdnéft PEefeFadist Hesiaddhs ﬁﬁé”rgk‘?l Ko PerEKk Afntigdor9mniq er

vol ume fl askiwele ¢hakeedehs? kheOlped diftan@ ofl fhankGife fsbERladnt 37~
aqueous sol ution) and o] of agxalic acid .anc% the m xture was gl lowed to
react for 6PHRESFES at afﬁe PePFEeTt &fp &ttt Flamss sframaanen ve iidi d& . of
the flask water adadd rido Ua.opr,edsurie @r3@a@abl ePacorseowar pad tse B endriee
unreacted phenql and water.. The ;. 30 resulting r.esi ad a softening point
of 89'C thé’efr ilﬁﬁrgﬁ&lﬁaﬁydﬁgttﬁo&o,r INE CReTeRRS (;rfh?(esr 'coig ?gaﬁf+ 3 or
nore core fadop/,(3Ancahe fcase) pfwae t8Wslihg( far phospdlo rarcem tadimingas

determ ned | _percaneathan I, ogr.aphy. r.e far er. efers to
t he phenol lgg%f)n %uﬁl%r tfi%%n%lhf% g(é%(l%)q%{erit rl%d[}csz Pg%%r%%l%y&%obme%zc@aogi ne ring
1.7 kg of tperfisees mezeoltileneedi tosyimponesiez & agpking fresijstancel7

described ahgyetequi t@leeRncud t18 Mind Qfa dIdrritle ILARY Welh Hdred for
5 hours at 80'Cwith 1.49 kg (equivalent to 16 nols) of aniline to prepare

a uni f ok y 2kil¥ed 600 PaEitENn OT1 162 sk § Nofc M iifanat iy oL Hdryddndfto a 5 liter

5 vol urme fl ggkvard dfeahed re@uiRihg Neoxy il ito\InpdsAtldmeusxed sol ution

was then gradual I,y added to the flask_over 30 m nutes. Two types _of

T oduct s o PRERSR Rt B8ty HO ST (58 HESPRSE S8R 1 30

m nut es fol had g sudrplien, orasowellle aaddidmpyside Mo ladindi Rg tai & hwo-ef | ux 10
terrperaturew%(\)rrenQ(%argirqlét es. Q,%Ivleovwfn%rciocrrg)l etiaon of .the additi ek
Thereafter, The pressdre was re LEER S 6688 PR SRS Forr F Hours at
100' C t¥5renpve t HE)cendendedsedt phoapiiadiet @isrtetrwe any pes bdfentdedl rimset t i ng
resins in hch = Q. yqr I RS et ted to
15 di hydro\t,)\glr?%oﬁg%rﬁgse%\?\g n{& y%ee%)%lf c?{]e rest?lr%lsn v?/ef?é:r ht%ﬁ%tsre\(,)%ngﬁ f\iglgyeq

consi sting &fiomhat Tha oppéanend BbPERhRfg peFAr PAAt thasshengtaret he refl ux
t enper aturerfAeE&e%%nrﬂerautb?s Folrelex@@leSt itde Hortiksriaddiddmawas 70' C (A3),
and that in ich the softening point that was held to the reflux 20
tenperature for 90 mnutes after conpletion gf the addition was 105" C (A4).
(B) Pol ycondensati gpn product q{4d31 phenol, a c9npound having a triazine ring
and an al dehyde (Bl) LA-7054 (tyade nanme, Dai ny ppon Ink and 25 Chemi cal s),
nitrogen content:/ 12% OH equ) ent: 127 (B2) \LA-135¢ (trade nane,

Dai ni ppon | nk angd Chem cal S)<\:?]I t/r gen content: equi val ent: 146 (O

Epoxy resin
s N ?
Rl Jo—p o
N

20 wherein R?*, R® and R! each represent an organic group

N g

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

[N



(C1) Phenol novol ak type epoxy resin 30 Epoxy equivalent: 170 to 180 g/eq.,
liquid at normal tenperature (C2) Bisphenol F type epoxy resin Mv g 2, 000,
epoxy equi valent: 950 to 1050 g/eqg., solid at nornal tenperature 35 (C3)

Bi sphenol F type epoxy resin Mwv = 340, epoxy equivalent: 160 to 180 g/eq.,
liquid - 18 at nornmal tenperature (-DR2 norganic Filler Al um num

hydr oxi de Mean particle dianeter: 3 ~tmto 5 Vim purity: 99%or 5 nore (E)
Condensed phosphate ester PX-200 (;trade,name, Dai hachi Chemical) (F)
Epoxi di zed but adi 2#Rs P-4t Rir &deORafe; #af cRICEniRieReNdeRELY i es) 10
(G Copol yner Butpeheswerd Kyd, netdhacs yfat erSt Wiese ®épol ymer EXL- 2655,
trade nane, Kureha,  Chem cal |ndustry Exanples 1 17 and Conparative ;
Ecanpl oo 1 TH PHHER TR BROARLCE | SORET D BAR hF eRTR P f COLOREDRLAY S 15
shown in Taflesddféotd vieate ldigisoteepleraturé hyhereibyl kesbseadioé]| owed by
the addiition of 0.3 part. of the ampunt of organjc soli onents of [
an anti I-Ssegllmnuéﬁjaw oérinéigréen?t of “%&n° ?ﬁ%?%a%?‘(a:hfgl?g? f%?éﬁ}él%%lgrgw%rozil ,
200) avai | atdwefedrbN ppoiereingi 4 ) phosiplaBe pastenf tohkawevanbki@ld of the '
organi c soI*g&gng is of a reducing agent (trade nane: Yoshinox BB,
avai | abl e fromYo om ~ Phar maceutical), and adjusting with nethyl ethyl
ketone so that tHonranet atk) einprpopent band reeasdiney omaR@rin65 to 75%

to obtain a. Y MishaciNeTECRIESEn 108 YREBLEN- YRS, PR EARAEEENES i NtO a
glass cloth (0.2 and dried for 4 mnutes_at 160°C t0 obtain a prepreg.

Next, 38 prfeediRandnids well aaf naesidbbyrapdt heatr Fagdstarcy apdgre:
}orepreg, a i@fﬂ@?ﬁﬁemf jpﬂ;}i@%&@h:ﬁ@@riha&ﬁ[}@m@ﬁnthbs srea{fg,pﬁftéa ?]y

anm nate consj sting of ei ayers of this prepreg, followe ot
rase ol o RELT Rt Tt o R BT b 18 S chpor 8 b Bt B BREETiohPy SVERoBSERe of 4
MPa t o prodhcef dodlhl ¢ Us fases0 cpppes by adeignt naard paatisubaving
t hi cknesses_of . O, ingle,p. eg, |l ayer 0. 4 p. ayers) and
1.6 nn1(eid%fe%ﬁﬁé#fﬂ1¥§y§$s€? égpé%g% c¥?%%?§.b$ﬁ§HL§%p?égs£%?%%a¥§d above
and thésbotvebghhf agbsthe jo¥ganic1Besin solid components of Components

(p), (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



copper clad | am nated boards prepared above were then arranged in the order
of 18 pm copper foil/prepreg/single prepreg both surfaces copper clad

| am nated board (with ¢ copper renmaining on all surfaces)/prepreg/ 18 pm
copper 5 foil, while the renmainder of the procedure was perforned in °
accordance mﬁth establi shed nethods for y@oducing nulti |ayer wring boards
to produce a four-layer wiring board. Mireover, aresin filmwth

hal ogen-free copper foil (trade name: MCF- 4000G, Hi t achi Cheni ca

| ndust ri es)baggd)on 100wasrher Rgweightbefhtbedésotaf empyntoaf- thger wiring

board to Seé¥?aﬂ§cas99hhtcHREBﬂﬁﬁEsf8E|Q&@Q EXmBBheHE@igAWD|QB$9aBQr 100

mnutes at a {enperature of a_pressure o fo produce a
si x-1 ayer wilF} ng Dokd PHeXTeE BEYHuiPElude corrtetRRYHRI ascane seehlsurfaces

copper cladstagtratedi ROghdchr apabRgoabay¥enaladvignd 8ikzkweestofinpigpreg) was
investigated for dielectric dissipation factor, nodulus of elasticity

anount p@@FFnB°HEFPHglﬁuﬁ8ﬁFﬁ8 optantipefRrdakey LAYRE BBFﬁlgﬂrféBQs
copper cIadthanbﬁatedebmaydrUﬁapgba prepteq w@thaweesupndnghagbathogurfaces

| ad t d f
nvest i gat i BSFl AevhPBLAr GHRETORROGAPLY BAH REST FBSFSRURER maYdPR.
The resul t sustdchatempenest i 6G) resadbhg to tnprecerpenchalsi patyoandactor a,
bendi ng nodyhﬁgroia§k?zh%ghg b, 25 anount of warping of six-layer board c,

burni ng resistance rdancy) d, anount of peeling during punching
e, drill0 breakagelh,a@gdékionrsngthesf thwppnaaksl agelogansoel datiheat

resi stance Bx§8§n9|a§§dhE§H§'Bb@ﬂtteHP%EQLHEQe% Elﬁcﬂ@% ahawaol Rofal es 5

to 8. 30 Inci , or testing characteristics are as
descri bed b@Pbmﬁlﬁa)bExéPé@P#Péeél§§|ESFPéﬁaFXCtor Di el ectric dissipation

factor at 1 Gz w@ﬁeneaﬁgba@thanaQQO&ﬁangeeghhh LRCeAiMiBRO18. Braferby the
resonance 35 pet hod u5|ng a stri |ne ég ge d|n nmodul us of elasticity
20 Initial fB4YI BESHr 2§ sPPEPﬁﬁ 3 Whish & edGPW GRERESHBAYLNGSEBst of

JI'S C a481. die;omasdnbroﬁlm@epbeg @h anxOhg;a&cb@audenAfteThée@ﬁgaﬂgcall of
t he surface I Y&r,co

f i W_ri.n rd aying a
built-up cons FIO ? bogr fgc é§s§%8§§ 256nd 353 %ﬁf ygfghﬁﬁg t he
board was daremat@c BBdnpnarbgnatybso @noestee aypanpanonmoﬁetMeperprng
step of solgdgr, i@éhg& Fgoﬂ@gngc”@@iU%ngQEnogetUgeﬁnnuﬂ$r8sz@§Png

Warping is indicate he t e as he "amount of war
si x-1 ayer beatdy. (G¥aBBiﬁFn8fré@ﬁsﬁ&ﬁéée(Fwaﬁespéﬂépéénéyfluﬂﬁ conpl i ance

wi th Ulgs. 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



(dl) 1.6 mmflame retardancy: Using a both surfaces copper clad | am nated
board having 8 prepreg 15 layers (d2) 0.8 mmflanme retardancy: Using a both
surfaces copper clad | am nated board having 4 prepreg , |ayers (e) Anount
of peeling during punching 20 The both surfaces copper clad | am nated board
prepared was used as the sanple after -rédoving the copper foils by etching,
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surface) fofiksw ﬂga%lfhﬁ‘?@r-'fﬂs enemou#rscwﬂe woversEypel ¢ oekirg t Eeat nent

appar atus aji1dgd, & apch 351300@@1@80* Ngeg 584 | rgﬁaéelﬁl@ﬁ \P@G@nhﬁ‘é‘ﬁ@ﬂcto

260" C for 30 seconds fol | owe obseryati on of the occurrence, of

bl i st etng J(’hl‘j high $hewkt | ?‘F\%)aWt?ﬁ}h%lk%% ‘é’y"e}%.a’P P¥FRPiGpPERdehe synbol
O i ndi cat esand® Bh@tger tDmm@hpxatﬂslémegil@s@cpméen@@doa‘:emsd;wgffmser
lifting, andxmdngateg cg %gbrrence of blistering. (i) Gass transition
t enper at ur € {Fd} 7Y YtTording to the TMA met hod defined in
JIS-C6481. Inci deuncaﬁdmg the Seemdee s@st ruaasteadtim.l5a epriepré® o#n dbove the
glass transjil r egl ' 10, fter
tenporaril %%%%%Cg%g ro%]'[ rgén%%}gture e sa%?%&m%%ga?ﬁﬂ%egt ed at the
heat i nd5r ateatér 1t Gugh 49|13 owedehyf alpabarenemen ofover Habpohe of

di nensi onal ¢ Sianaes 1B L@Fy Y Ch 1ihe QASS 12 Halkidd %;} %@qrafi‘ﬁﬂfaece(d 0
was determ ned froma " Terrperature vs. Dinensions" curv
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



- 22 Table 1: Formul ation of Conposition (1) (parts by weight) Exam le
1Exam | e 2Exam ple 3Exam ple 4Exam |e S5Exam |e 6Exam |le |
7A14343430000A2000434300A300000680A400000068B1000001616B2212121212100C13636
3636361616C20000000C30000000D63636363638282E1717171701212F4400044G4000000 ;
Note: In the table, the basis for the-pabts by weight is a 5 total anount,
100 parts by weight, of the organic solid conponents of Conponents (A), (B)
and (C). Table 2: Fornulation of Conpositjon (2) (parts by weight) Exam Ile
8Exam | e 9B&Mcles mak At jrmadtddmtheln Bafik. |F Esdhmay 339

14A143434 30000400434 300A30Q0Q04 1 EA40GR0Q0RBEHR0QGAE22E212121211818C1363 -
636363625. 525. 5C20000015. 515, 5G30000000D63636326006262E171727001717F4120004

0GL2000000 RANKSE THRGFe 2hntE"®She basis for the parts by weight is a
total anmount, 100rHEArdrEdyedaidiing Wodhe mfgRd«d Sial | the apone mandr

(Cg;rp?gg E: 4@6") Vyeq &%ﬂ}iannactédc)with rﬁetzailgl goall.)ll. epxsc;v:{: éguvbf‘%ﬂ Oé‘dl'?efsicvoerrpggl tion
one surface or both surfaces in the form of an inner layer
circuit board. This lamination molding is normally
performed under heating and pressurization. Examples of
metal foil include copper foil and aluminum foil. A multi-

10 layer printed circuit board can then be obtained by per-
forming circuit processing in the same manner as described
above on the resulting metal foil clad laminated board.
The thermosetting resin composition of the present inven-
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
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was concentrated under reduced pressure at a pressure of

SRRSO R Bl R

After confirming that there was no more outflow of liquid,
the resin was taken out into a vat to produce a thermo-
setting resin (Al) comprising a dihydrobenzoxazine ring as
a main component and having a softening point of the resin
being 78°C.

Synthesis Example 2
(A-2) Synthesis of thermosetting resin comprising a

dihydrobenzoxazine ring as a main component

The above thermosetting resin (Al) comprising a
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.

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
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
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.

(2) Introduction of dihydrobenzoxazine ring

1.7 kg of the phenol novolak resin synthesized as



- 24 Table 5: Characteristics evaluation (1)

Char act er - Exam Exam Exam Exam Exam Exam Examti sticsple 1lple 2ple 3ple 4ple
5ple 6ple 7D el ectricp, 0110. 010. 010. 010. 010 010 Oltan ent (i GHz)..Bending
el asticit31313131313232Anmount of warp-ing of six-0.30.30.30.30.30.20.2layer .
boar dFl ane ret ard- V- OV- OV- OV- OV- OV- OV- 0ahT (I . 6nm) Fl ane ‘
ret ard- V- OV- OV- OV- OV- 1V- OV- Oancy (0. 8mm Am)unt of peel ing0 , 711 . 21 . 51
. 31 . 53during punchingDrill breakageDO nner

peel - 0. 750. 856558280288 V50. (Equdvétlreé‘r?gttl?S&lsdé‘Plﬁeé’tf PYGTrOEYAng& oups)
(blister)Sokdee Beakreasitsi aneteuE¥eas! isng)cTeitnC114914414%848 12345148
Tabl e 6: Chara terlﬁitlcs eval, atlon (

Char act er - EX8 Bl afEREY E%‘z?mt@xﬁ’)ﬁre@)?&'ﬁ B it OB g P X5 §°tts1 e
il ple 12p|et13ple 1462ekgcbf|fprﬂ&ﬂﬂﬁBw@@é1cﬂ668e601ﬁt40a097®®t6671tan ent

| GHz 2734282 | ast A - |
gl X- IZiyerO XB gg‘l 28&% i B%é %Ebozf‘rad Salr?g)l %t glrang- Ovhﬁ\/glgvégg/kge/gb%/}ﬁgncy
(1.6m)Fl anmlpceﬂasd»llumrmmnglaur rihregV/-g@\dAONA11 Y- G ANy (tBeBrirbjaAiko wivte rof

l'i ng0 , 33 0 8
Eregalkgge Gg@ %v nngvr’g tyggg of %BOnggg Qgg%gﬁggzgpébégsd %0 )
55peel i ng sﬂlpéﬁgPHS@ltdéhehé‘&tflrué‘s|@Waxamee fag i3$ avipgdiegef Hdgwing
resi st- XX00Xapng 16Weah bR0KEG (aDikIK BHOBSHLINNEIAE the retiuxlabl e 7

CharacteristicS evaluation (3)
Char act®? - EXEFPEX M ERa kO At BARMBEa R BALM NG i8R letinmn of1dh%e 17ple

18pl e 19pl ead@dpleodlD thectatepr00¥HE POEEBuRE6NASs00€A(006Q @80€06801
Pa or lower for 2 hours at 100°C to remove the condensed
water and 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 (A3), 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
(Bl) 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
(Cl1) Phenol novolak type epoxy resin
30 Epoxy equivalent: 170 to 180 g/eq., liquid at normal
temperature
(C2) Bisphenol F type epoxy resin
Mw = 2,000, epoxy equivalent: 950 to 1050 g/eq.,
solid at normal temperature
a5 (C3) Bisphenol F type epoxy resin
Mw = 340, epoxy equivalent: 160 to 180 g/eq., liquid
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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



- 2a Cains 1. Athernosetting resin conposition which conprises: (A 35
to 75 parts by weight of a thernosetting resin 5 conprising a conpound
havi ng a di hydrobenzoxazine ring as a main conponent; (B) 10 to 25 parts by
wei ght of a pol ycondensati on product of a phenol, a compound having a
triazine ring and an al dehyde; and 10 {910 to 45 parts by wei ght of an
epoxy resin, based on 100 parts by weight of a total anount of organic
solid conponents of CbnEonents éA , (B) and (C); and (i) a bisphenol F
epoxy resi n"CRBRRPRgCAadelghRinage géaﬁéﬁeBﬁﬁﬁﬁrﬁélQHPVGforGOGh?B 3,000, or
15 (ii) a ”h%EQnQEQXYnVQﬁén09Ee9|SEhQUOhmFCSQQéY E@&uapa@gragsemang A
epoxy resin having a wei aver age nol ecuyl ar ht qof 0Q0 to 3,000, is
cont ai ned |Hr€BﬁﬁgnEﬂFh( rﬁﬁcﬁﬁ RBRAT 6f2 g ﬁﬁmigé&eGybﬂéFdhﬂwéF Conponent
(O. 20 2. &hppéenﬁeﬁhihmﬁgaeﬁoadungutﬁaebaoMpiepwtheenpmheopgap03|t|on
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of ConponenascéAfanéB) wand é€$ab2553edThethodpo§btlpmoducdndlmgltm Claim1
or 2, wherel he S{LI rth nt ai 5 b ght of
(E) condens%%y%ﬁoggﬁggg éé gasbgse ¥od %80gp§§P§ géy%E|gﬁfE%9 %ﬁm@gotal
amount of the org&nreosgridacUﬁp@neﬁnémoWlChnpeheng €ape €Bpramdfe€}. 30
& The_COmPOELLaRN, aRECr fEF0abaaNY naRachl Ehghial tRadschligtel aegoppONEnt

(A) has a softening point he conposi tion accordlng
to any 1éhe BRsCRAEFABILAt BR4bORReFEPRRSE RE éBﬁﬁo§PFFoﬁaVGFtHéFléSnPQPﬁé 1to

20 parts bytg5sueighhsoh 6511€p9§|@h§64 E@hﬁ@%@&db9nﬁoQa§Q@s@nméQﬁlﬂ?rtS by
wei ght of the total anmount of ganlc sol i d onents o >

Conponent s tay, 19%)manat683atea ?ﬁ@P BALEYERL PEn 188c6r 8Py 2t BTERT UERe O
Claims 1 to3SMpaheseppotibeecanpasi-liagerf wiriay eoatrda haviGy a bapalkyner
conponent whi ch, i crosslinking copolynmer having a 5 crosslinked
structure aﬁanﬁt ?3§6P3r form having a nmean particle dianmeter of 2 pm or
|l ess tH&t is selethedbbtbnsarfheastcoppemfcﬂbé grodpatedsbestrdgpok -

acry'onitri BCEXEbS %ﬁ%@nngtﬁyh ?%E&'%Eeprgg %)a% ¥|QB%ESQ|§ng¥|
acryl ate, |ene hacrylate and I'n an anou 10 1
to 10 partsfgy deegﬁstﬁiccéW§§héﬁﬁles)fb§§éa om0§@@u§apﬁseﬂySWepgﬁv of the
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to 7. 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



9. The prepreg according to Claim8, wherein a prepreg base material is a
woven fabric or non-woven fabric. 20 10. A lam nated board for a printed

Wi ring board obtained by lam nating netal foil on one surface or both
surfaces of the prepreg according to aim8 or 9 foll owed by hot press
formng. 11. A printed wiring board usi @ t-he | am nated board for a 25
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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 © 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
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L e N
s109%& () - CLO%& (kmeibed in a solder bath heated to 260'C for 30
seconds followed by observation of the occurrence of
blistering (hl) and measling (h2) with naked eyes. In the
table, the symbol O indicates no change, A indicates the
10 occurrence of measling or lifting, and X indicates the
occurrence of blistering.
(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.



- ™

10 10!} yy2#109%& () - 258; ! ##a?uVv7 10!!1[ 9! 109& ()-!VO! 109%& ()-9! 10% & ()-y6
109& ()-y/ 109%& ()-y"109%& () - ##$990004 oP7 10!!1[9! 10f 10% & () -

10uu! ™~ '

10%Iu& ()- !i

N

109& ()- !

10%& () -

%&h'

, (() *wWUBP7

10uu 10uu [

10' M 10% t & ()-2! M 10%u& ()-2'M 10%t & ()-2! M 10% t& ()-2! M 109& ()-2!yM 1 '
0%DD& ()-2*%,, Y----- wi[M7 10'M 10%t 10- 122 -

10! M 10%& ()-2! M 10% Zt Z&' () - 2|}|v| 109 () - 2!
10y' 10% &

& (gl o1y 10%&‘)“83{’3) 22% %&é&%
y' 10241
1@109%& ()-(! @
@10%n>n& -

10j Jj J!

10

%OOBT

);+.2!

PPEGIE°

~M 10%&T() 2- V H W012wU3Mr E
y' 10%

)%q Oﬂ fthPX]yelght)
18 () -21y' 100R () -2y 100R () -21 —y' 100R' ()-2UB4A667 8799wl 6 P1

0 I 0 I-~| Exam- Exam-
%g&ﬁi’gﬂ?f%‘]&%@:(: g%egg(& gyl(ae(nS ple 6 | ple 7
Al 43 43 43 0 0 0 0
A2 0 0 0 43 43 0 0
A3 0 0 0 0 68 0
Ad 0 0 0 0 0 68
Bl 0 0 0 0 16 16
B2 21 21 21 21 21 0 0
c1 36 36 36 36 36 16 16
Cc2 0 0 0 0
Cc3 0 0 0 0 0 0
D 63 63 63 63 63 82 82
E 17 17 17 17 0 12 12
F 4 4 0 0 4
G 4 0 0 0 0 0 0
Note: In the table, the basis for the parts by weight is a

total amount,
components of Components

100 parts by weight,

(A)

(Cc).

of the organic solid
., (B) and

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
A4 0 0 0 0 0 0 0
Bl 0 0 0 0 0 0 0
B2 21 21 21 21 21 18 i8
Ccl 36 36 36 36 36 25.5 25.5
c2 0 0 0 0 0 15.5 15.5
c3 0 0 0 0 0 0 0
D 63 63 63 260 0 62 62
E 17 17 27 0 0 17 17
F 4 12 0 0 0 4 0 :
G 12 0 0 0 0 0 :
Note: In the table, the basis for the parts by weight is a ;

total amount,
components of Components

100 parts by weight,

(A)

, (B)

of
and

().

the organic solid
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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 1|example 2jexample 3|example 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
Ad 0 0 0 0 0 0
Bl 16 15 16 16 16 16
B2 0 0 0 0 0 0
Cl 61 48 6 48 35 1
C2 0 0 0 13 13 5
Cc3 0 0 0 0 0 0
D 82 82 82 82 82 82
E 12 12 12 12 12 12
F 4 4 4
G 0 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).
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111141 100y -(1g6mm) deer 1)1 7 %00 290 L & Poos V7P e ViBos (Y2 %s1 10
0 1
AWWE ()-F A (Wﬁ@§§?< My.o | v-0 | v-0 | v-0 | v-1 | v-0 | v-0
Amount of peeling 0.7 1 1.2 1.5 1.3 1.5 3
during punching - ) ) ) *
Drill breakage C) C) C) C) C)
Inner layer peel-| 4 75 | g 55 | 0.55 | 0.5 0.6 0.5 0.4
ing strength
Solder heat resist-
ance (blister) <> C) <> C) C> CD C>
Solder heat resist-
ance (Measling) C> CD CD C> C> CD C)
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
z;zge(gfggg?' burning |(burning v-0 v-0 V-1 v-0 V-0
Amount of peeling | o g 0.9 1.3 3.2 0.9 0.8 1.0
during punching ) . ) ) ) ) )
Drill breakage C) C) C) @) © C) C)
Inner layer 0.72 | 0.53 | 0.51 | 0.22 | 0.52 | 0.75 | 0.55
peeling strength
Ssolder heat resist-
ance (blister) <> CD C> X CD C) CD
Solder heat resist-
ance (Measling) X X X X O O O
Tg (°C) 110 115 105 155 155 142 147




111" 10%e& ()-"$!'['0'10%t& ()- $!' 10%@& ()-"$!' 10%t& ()- $!"' 10%& ()- " $!"
10% t & () - $xxxxxxxyz_= 1111y '10% & ()-2!'y '10% E E& ()-210%& ()- 10t 10t
10t0, <" 10%4 & ()-,< 10% & ()-z|6}}} ~~wU3_= ,
AIxy 1098 "& ()-21y ' 10%& ()-2! "y ' 109%& ()-2!y ' 10%m& ()-2!y '10%r& ()-2 :
Ly " 10% r & ()-2~~! OwX6_= - 25 - :
1111y " 109%6s& ()-2y ' 10%& ()-2!y ' 10%me& ()-2!1y ' 10%& ()-2!y ' 10%& ()-2!!y
SU109& () -22i pxWB 11y #10%z& () -, o ,
#109& () -, S@O0%& () -, SBPIRRE ( )C-h,(a,rf(%}ér(l)s-tlf&se"fdé’satf@sn(vétbsxms 111 ny
#109%& ()-,1y #10%w& () -. 1y #100& () - . 'dy #10%R () - 1y #100&R ()- 1y
#10%&}()_,n5@ygft2;@¢q 1OEMOYREXJmy |1B%BeS5 | Exam- | Exam- | Exam- | Exam-
istics ple 15| ple 16 |ple 17 [ple 18 |ple 19| ple 20| ple 21

Dielectric
tangent (1GHz) 0.0070({0.0070|0.0060({0.0070]0.0060}{0.0070(0.0071

Bending
elasticity 28 29 31 27 31 28 26.5
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 O N o)

Inner layer peely o 54 | o .70 | 0.50 | 0.60 | 0.50 | 0.55 | 0.78
ing strength

Solder heat resist 0O O O O O O O

ance (blister)

Solder heat resist O O O O O O O

ance (Measling)

Tg (°C) 148 144 144 144 148 144 118

Table 8: Characteristics evaluation (4)

5
Character- Cgmpara- Cgmpara- Cqmpara- CQmpara- Cgmpara- Cqmpara-
istics tive ex- | tive ex- | tive ex- | tive ex- | tive ex- | tive ex-
18 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
elasticity 25 26 34 24 25 34
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 rerard- V-1 v-1 V-0 V-1 V-1 V-0
ancy (0.8mm)
Amount of peeling
during punching 1 1.2 3 0.7 1.0 2.8
Drill breakage C) C) () C) C) C)
Toner layer peeling o g5 0.6 0.1 0.75 | 0.65 | 0.10
strength ) ) ) ) ) .
Solder heat
resistance C) C) C) () () C)
(blister)
Solder heat
resistance X C) C) C) C) C:
{Measling)

Tg (°C) 118 122 155 115 119 148
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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
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6. The composition according to any one of Claims 1 to 5,
wherein the composition further contains (G) a copolymer
component which is a crosslinking copolymer having a
5 crosslinked structure and a granular form having a mean

particle diameter of 2 ym or less that is selected from at
least one of the group consisting of acrylonitrile, acrylic
acid, ethyl acrylate, butyl acrylate, glycidyl acrylate,
butadiene, alkyl methacrylate and styrene, in an amount of

10 1 to 10 parts by weight of Component (G) based on 100 parts
by weight of the total amount of the organic solid compo-
nents of Components (A), (B) and (C).

7. The composition according to any one of Claims 1 to 6,
wherein the content of each halogen element in the compo-

15 sition is 0.25% by weight or less.

8. A prepreg using the composition according to any one of
Claims 1 to 7.

9. The prepreg according to Claim 8, wherein a prepreg base
material is a woven fabric or non-woven fabric.

20 10. A laminated board for a printed wiring board obtained
by laminating metal foil on one surface or both surfaces of
the prepreg according to Claim 8 or 9 followed by hot press
forming.

11. A printed wiring board using the laminated board for a

25 wiring board according to Claim 10.

12. A printed wiring board using different types or similar

types of the prepreg according to Claim 8 or 9, and the

laminated board for a printed wiring board according to

Claim 10 or the printed wiring board according to Claim 11.
30



