1 HEAT CURABLE COWPOSI TI ON [0001] Technical Field The present invention
relates to a resin conposition 5 and nore particularly relates to a resin
conposition for use, for exanple, in printed wiring board naterials for
electric circuit formation, a prepreg conprising the resin conposition

i npregnated into or coated on a base material, and a | am nated sheet
obt ai ned by curing the prepreg. 10 [0002] Background of the Invention
Cyanat e conpound- cont ai ni ng Byddaté/RABLASCAYP BSSHEOH ni de triazi ne resins
(BT resins) containing a conpound obtained by reacting a cyanate conpound
with a bismal ei m de conpound have | ong been known as heat curable resins
that 15possesdMyh neeghnisal Eicddce and excel lent dielectric properties and
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devel opnent of 25 TCatalytic actirvity that can realize €curing of resins at
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15 possess high heat resistance and excellent dielectric properties
and the like, In recent years, these resins have been
extensively used, for example, in highly functional printed
wiring board materials for semiconductor plastic packages (for
example, patent documents 1 and 2).

20 [0003] 1In the cyanate resins and BT resins, various catalysts
have been added to increase a curing speed and thus to improve
the productivity, Imidazole compounds have been proposed as
such catalysts (patent documents 3, 4 and 5). The addition of
imidazole compounds in the resins leads to the development of

25 catalytic activity that can realize curing of resins at low
temperatures in a short time in the step of drying after
impregnation coating in the production of prepregs and further can
realize lamination pressing of prepregs at low temperatures in a
short time.

30 [0004] The addition of imidazole compounds in the resins,
however, can contribute to improved productivity of prepregs and
laminated sheets, but on the other hand, poses problems, for
example, lowered storage stability of prepregs.
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2 1: Japanese Patent Application 2: Japanese Patent Application Japanese
Pat ent Application Japanese Patent No. 3821797 Japanese Patent No. 3821728

10[ SUMWARY OF THE | NVENTI ON] [ 0006] The present inventors have
now found that the addition of epoxy resins and specific im dazole conpound
to cyanate resins or BT resins can allow the step of drying after prepreg

15 i npregnati ti and | am nation pressing to be carried out at |ow
t enper at ur es ﬁbtgsoﬁhd%&eﬁtnedé’ﬁém%@t t h£5 salPdnese cBatendal iAplicdion

conposi tions ltdidtOpan N8l o gigqggge stability of prepregs. The present
invention has been made based on such finding. 20 [0007 o
Accordingly, an objectateNti hEOgHBM | 4venldRANGSE t oPplanti dAnrplicagion

conposi tion tlhag-openaNbowdge gsday of drying after prepreg inpregnation
coating apd | am natiﬂjn pressing to he carried out at |ow tenperatures in a
short time and, at tHEERREIAGURBENES Iaanese RatentArpicatiage stability of

prepregs to heigebpeai med 2003081513 According to the present
invention, there is ﬁ{ag\/i d%d a resin conposition con&ri sing: an i mdazole
conpound (A) represent¥8NEPGBITENG 430laPanese Bpbit @npiﬂﬁﬁ%ﬁ); and a
cyanate conpound (O )pfRend BturBehD 5t FApanese Patent No. 3821728

10 [SUMMARY OF THE INVENTION]
[0006]

The present inventors have now found that the addition
of epoxy resins and specific imidazole compound to cyanate resins
or BT resins can allow the step of drying after prepreg

15 impregnation coating and famination pressing to be carried out at
low temperatures in a short time and, at the same time, can
realize resin compositions that can maintain storage stability of
prepregs. The present invention has been made based on such
finding.

20 [0007]

Accordingly, an object of the present invention is to
provide a resin composition that can allow the step of drying after
prepreg impregnation coating and lamination pressing to be carried
out at fow temperatures in a short time and, at the same time, can

25 allow maintain storage stability of prepregs to be maintained.
[0008]

According to the present invention, there is provided a
resin composition comprising:

an imidazole compound (A) represented by formula

30 (D);

an epoxy compound (B); and

a cyanate compound (C1) or a BT resin (C2):



wherein R1 and R2 each independently represent an al kyl group
having 3 to 18 carbon atons, an al kenyl group having 3 to 18 5 carbon
atons, an al koxyl group having 3 to 18 carbon atons, or a substituted or
unsubstituted aromatic substituent havingg6 to 14 carbon atons;

R3 represents hydrogen, an al kyl group having 1 to 18 carbon atons, an

al kenyl group having 2 to 18 carbon atons, an 10 al koxy group having 1 to
18 carbon atons, a substltute or unsubstltuted aromati c substituent having
6 to 14 carbon atons, or a ha Koup. [0009] The present invention can
realize a resin conposition that Jcanvall ow the step of drying after prepreg
i npregnation coating 15 and | am t|§§~p£ ssing to be(igarried out at |ow
tenperatures in a short tine a ; he Sane tine, can allow nmintain
storage stability of prepreg &1t o be i ntai ned. [DETAI LED DESCRI PTI ON OF
THE | NVENTI ON] 20[0010] The resin ¢ osition according to the present

i nvention conpri ses: \§h§p§ﬁ1f|c i m dazol e conpound (A); an epoxy conpound

(B); and a cyanate conmpound (C) or a BT resin (C2) as indispensable
i ngredients. Corrponerﬁsa&?n&|@@@hd@dﬁWW@nHVCW@ﬁ&ﬂbana@M@r@@0 t he

present inveria@mgvd kobeg28585sH idetns %Q\ljallkénk'i“ ) Bk H*go gng (
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atons, an al ken group havi n 18 carbon at ons
having 3 to 1]34§a¢* PhoAt@ISs, or a substituted or unsubstituted aromatic

substituent having 6 o rééﬁgﬁﬁnh@ﬁtpgﬁ%gh i ekyL 3 rp,%\% t hey yiygdg ogen

atons in the aromatic sub i's t her sub tltuen such
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pol yreri zat i SR ﬁdaﬁ@@@émgébgtlﬁb@m‘i Havangpb elfsr das capbeneating, R1

and R2 each |d}d§wgggh resent an isopropyl, 15 t-butyl,
i sopropyl al k oxyl, phenyl, or napht hyl group. Particularly

ut
pref erabl vy, 695&@91121 Taed pmseiét‘prmtuora qaierg@lizg GuFESi QEMpOFitidothat a
I R3 repr n a an
& keny) rﬁu?ﬁa??'ﬁw RO Mep0r Hrifing CaReP Wéé‘?“‘%*”*ﬁ@é%ﬁﬁfvr?%a? (EAET
car bon af miﬁj@gﬁﬂt@ﬁ&ﬁﬂ@@ t@n@@t@tfﬂa@t @utaaib itermpestturesnn a]aw ng

6 to 14 car b@wﬁoaﬁqe 05n@ hal egens e 1 S8 ARy O dMEIRISIoAIQ

the aromatic substituent TS substlta}eﬁigntI her substi tuen
subst i tuentsSﬁl@li'@H@fammre@%tmbeﬁmalﬂ@m@ﬁo 18 carbon atons, al kenyl
groups having 2 to 18 carbon atons, al koxyl

[DETAILED DESCRIPTION OF THE INVENTION]

20 [0010] The resin composition according to the present invention
comprises: a specific imidazole compound (A); an epoxy
compound (B); and a cyanate compound (C1) or a BT resin (C2)
as indispensable ingredients. Components constituting the
resin composition according to the present invention will be

25 described.

[0011] < Imidazole compound (A)>

The resin composition according to the present
invention comprises (A) an imidazole compound represented by
formula (I):



25 groups having 1 to 18 carbon atons, and hal ogen groups. [0015] In the
present invention, the addition of the specific imdazole conpound (A) as a
curing catalyst to the resin conposition conprising the cyanate conpound
(A) or the BT resin (C2) can sinmultaneougly realize productivity and
storage stability of 30 cyanate conpound-containing resins or BT resins
possessi ng excell ent heat resistance and hygroscopi c heat resistance. The
reason for this has not been elucidated yet but is believed to be as 5
follows. Specifically, it is beligvedythat the specific imdazole conpound
(A) containing a bul ky substitue an\und a secondary am ne which is a
reaction active site in the imdggole ound exhi bitig a hi gh nol ecul ar
notion energy at el evated te3¥ S 5 t'8 devel op a secondary

am ne-derived catalytic activity whife, at |ow tenperatures, the nol ecul ar
notion energy is so |low that the secondary am ne-derived catalytic activity
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carpon atoms, an alkoxy group having 1 to 18 carbon atoms, a
20  substituted or unsubstituted aromatic substituent having 6 to 14
carbon atoms, or a halogen. When at least one of hydrogen
atoms in the aromatic substituent is substitued by other
substituent, such substituents include alkyl groups having 1 to 18
carbon atoms, alkenyl groups having 2 to 18 carbon atoms, alkoxy!

25 groups having 1 to 18 carbon atoms, and halogen groups.
[0015] 1In the present invention, the addition of the specific
imidazole compound (A) as a curing catalyst to the resin
composition comprising the cyanate compound (C1) or the BT resin
(C2) can simultaneously realize productivity and storage stability of
30 cyanate compound-containing resins or BT resins possessing
excellent heat resistance and hygroscopic heat resistance. The
reason for this has not been elucidated yet but is believed to be as



6 [0018] < Epoxy conpound (B)> Any conpound containing two or

nore epoxy groups per nolecule may be used as the epoxy conpound (B) in the

present invention without particular limtation, and conventional epoxy 5

conmpounds nmay be used. In the present inuention, expoy conpounds having a

structure in which a hydrogen atomin a hydroxyl group in conpounds

cont ai ni ng t or nore_h drox%y groups per nol ecul e has been substituted by
a
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for use. Suchéilat REEBHPBuUNRCEY | R cxddpoumishierpben zoyst rpetaxide) n
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hydr oxyl groups per nol'ecul e wit éanogen hal | 2] The
content of tHA&ERYINEEL RIRPLHUAAALL] O @Etprr@fm’rtbll@lmats, 34 oagsiopl agetaright |
nore prefera 10 by i bage to a nt resin
fromthe vi emo?)ﬁl nt gbg%t?(ﬁr(%rog\gﬁ ?@é %at6 ges]ﬁg{ﬁaé;]%é a%%'tﬁegﬁHre?&?trggge
group contammg compounds such as phenol, and bisphenol,
inorganic metal salts such as tin chloride, zinc chloride, and
35 aluminum chloride, and organotin compounds such as dioctyltin

oxide or other alkyltins, and alkyltin oxides.



[0023] < BT resin (C2) > The BT resin (C2) used in the present
i nvention neans a 35resin obtained by heat nelting and m xi ng of the
cyanat e conpound (Cl) and a mal ei m de conpound in the absence of a 8
sol vent or heat mxing after dissolutiongof the cyanate conpound (C) and
t he mal ei m' de conpound in a suitable organic solvent, and polynerizing the

m xt ure. 3n| c solvents usable in mxing the cyanate conpound (d) and
the mal ei mi de98d@Jourfd EpsedyueeMPatEth{P) 2t hyl ketone, N-nethyl pyrrodol i ne,
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N hydr ophenyl mal el m de, bi s(4- mal el m dophen ane
212-bi s{4 (49@@%@%6%%%@8 pHERAG! } pr apam@ present invention, expoy

bi s(3, 5-di mk‘@%péuﬁﬁbehﬁvﬂ@%n th’hffﬁﬁt"@r! _which a hydrogen atom in a
bi s(3-et hyl - -r(’ripl_thl- mal ei'm do ane, and
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resi stance. [0026] In redlen ts > he resin conposition
accor di ng tonﬁépra%@erﬁ g Yi gHomy qainerdedesiinitie tp)an asdeidtice

conpound. Th%réQBVQsz%dT?étﬂme% oungﬁcﬁr eeﬁé&\t/ataﬁg%n?éuhag frﬁ!:fald@ de
conpound (D).” The content t he mal ei m de conpound s preferably not
more than S0KOBYPQENgGAt NanBie Preireckbie lﬁowmﬁheatﬁa/ rage b \2tast gt < r om

the vi ewpoi n%y@frowg@?ﬁeapy@r BsamBRS!iBA8BenENA, UOLBheABP N LIgh G T esi n

refers toatota (5un e epox

conpound! ¢ B) Mi h@r:wfmi R, bipywne Ecppesol tm@vcﬂakr@@slw GE?SOEaﬂ@VQE{?é(
| d d

mel ei m de COfﬂE@M@ o @rgggﬁ@éaien@%% bR F@@‘H@S'&’cfﬁn@}ﬁﬁoﬁfﬁgh@n@ F,

inorganic filler. I nor gani ¢
thermal expafisRiENel Ane10vatlak dersiBs, at:rf@nma@éedbbsaﬁhmwh ﬁabbramyna@d he

35resin and, pplerfdie §8UBIIK MBeshi) T B89 RERANE bhewd | i t¥tdfuhBSonal

phenols, naphthalene phenols, biphenyl phenols, phenol aralkyl

20 resins, biphenyl aralkyl resins, naphthol aralkyl resins,
dicyclopentadiene aralkyl resins, alicyclic phenols, and
phosphorus-containing phenol has been substituted by a glycidyl
group, compounds obtained by epoxidizing a double bond, for
example, in glycidylamines, glycidyl esters, and butadiene, and

25 compounds obtained by reacting hydroxyl-containing silicon resin
compounds with epichlorohydrin or the like. These epoxy
compounds may be used either solely or in a proper combination of
two or more of them as the epoxy compound (B). The epoxy
compound (B) may be in any form of monomers, oligomers, and

30 resins.
[0019] The content of the epoxy compound (B) is 25 to 95% by
weight, more preferably 30 to 90% by weight, based on the total
amount of the resin from the viewpoints of hygroscopic heat
resistance and heat resistance.

35 [0020] < Cyanate compound (C1) >



resin in nolding prepregs or |amnates. Any publicly known 9 inorganic
filler may be used as the inorganic filler used in the present invention.
Exanpl es thereof include silicas such as naturally occurring silica, fused
silica, anorphous silica, funmed silica, agnhd hollow silica, alum num

hydr oxi de, heat treated products 5 of al um num hydr oxi de (pr oducts obt ai ned

by heat treating alunj numh dI’OXI renpve a part of water
oTystallizationy, ety CohtaniE8h Buf-Prenets AsgRess waroups
hyldrggi ?e rrqtgnbdwlmum;npaynbc ﬁs?dﬂta@thelWmermgxqui@uﬁﬁd(@wqriothe At
no ate, titani um oxi ari,umtitan m.su i nc e,
zi n%:/ st annat etgregp r&ioaﬂ/ Q4tn pa{ﬁ?‘d!arcg E l’égndadn %%n‘éﬁﬂ‘éﬁnﬁgol in,
cial cined tal a:orrrpoandshﬁ'ﬂaiyl/fb@alj@@f dhasise (;Bﬂe@@nm?)wﬁﬁrrﬁ::@ﬁ gdrés@rdaﬁﬂ ¢h as E
ass or SS oll ow gl a em, alumn xi de
tgr eat ed p?od %tes%y)f" E%rﬁqmﬁpl"ﬂ G ZillaAﬂoﬁr%oﬁgE\?'%t%&H‘ﬁ’ég]cﬁijl ldrPi‘)éEtl ng
ﬁ' gm nu(T 15 @@anmhm ?amgc@nmmn@fmﬁﬁmrrrm(‘jrecw@imm Q@bupﬁ)peﬁmt al
roxi des s mite an m r oxi
cgrrpounds sugﬁB!a% 6Baeﬁ%ﬁ{‘o§vg‘aﬂgﬁ§d§Wc%nﬁwﬁﬁég?egﬁqlépsuﬁﬁ rBf]Bﬁr use
fromthe vi ewpei nyanatélm;:mtrﬂ:r dq@ice cohtens lamprag@mgtatlgm;s A ke used
either solely,or in 20 a pehr conbl ation of. two or no he 0028]
The content (%M%H‘Pn'&yﬁﬂf:@ e 1@n p%ﬁfléweiﬁﬁpfl@e@‘i?c{a@dﬁ%%fy %'{ﬁ
mor e pref@r adrpn3stit ogbOOFo tsy swtathie, fbasgse on Sh@ht@yaha@ém@@mwuﬁdse
gl nts coeff|0|ent of line ion, and flane

f th e
(et ar dance. | J8FSBo SRSy Eds thagRGos: TR Tec b VRIS & AHE GFUsGrRup,
i nvention nmafor@xampke, qntbmpaiermmter bigpiesdil emt SisoherddiMi enspifeddiep above
i ngredi ents. Varl ous ound such as ot her heat CL1 bl e resins,
t her mopl ast i @'FRIERQ! E r@"?@%'rrepé’vé’ el 58 irer S G5SR4 dWPVOlBKNeFeS Nane

retar d?nt cormomtdgeamwf@d@ tln/cﬁﬁolaay besidg, adﬁlﬁd?ﬁfethwg @%p@@?}'oﬂ edF, o
properti e not scarifie i ngnedients may be
used W tﬁ%ut BisphERE) 2\' N9¥A @Etr %ﬁﬁ%@@s‘@% B el &deb Sl s
co[rpounds su;pihaﬁaiphn@pbmw:r@%tres;]s @ﬁﬂjrlfmkﬁmme hb@%ﬁ&lat €etrafunctional

ni t rogen- cont aji ni compounds such as nela en nam ne, oxazine
35ri ng- cont aif E‘I‘%ﬂ%ﬂﬂ?ﬁ{m’b@’ag?%t Qm%cﬁﬁ ?P‘/@o[chj'% 09 880! I3k des,
pol yvi nyl acetratimis ph@“q@h@!nVESIBﬁalk?Pf Ytédins10 hephesol hy@lfaﬂwl fsins,

car boxyl - cont ai_ni ng ﬁ'id(%l iC resi n@q al kty resins

t her mopl ast i PN SJAPEPHRHENEs| ndrd ‘/)}but £§i%he, alicyclic  phenols, and

but adi erd acpplosphiorlbecameliNimg pHHS hiazcr PRicPNSubBHEQEE LS St Yy SRSte
copol yners, BOl ?jl soprene, but %Eﬁﬁr ubbers, fluoro-rubbers, 'and naturally

occurring ruBbBHR; VINRAE £¥aB &%P?H@F@ [H@YhDEsUSRY edther gefehedy in
rubbers, acryl ipropebbesmbiaatiororst $hel lorr whbes soft *tﬁ'é‘?ﬁf aseﬂ%' &y agste

pol yet o B a (BTSN el PR o2 Y152581 30y rm
chl ori de, 100f|cmbmmwﬂg denprekhor heg rddhyst yrene, poI yvi nyl tol uene,
I ABS | y- 4- et hyl
Do s D01 The s spermlas AT B aPgvead By buBTGy
f I uori de- 6- ekhy;b\ﬁﬂenéth@dsdeoﬁ@@mm Shy artetiny ld é@ﬁ?péuﬁ@fctcﬂ?tam;
t her nopl astl resins su car bonares Epol ester carbonates, g
pol yphenyl en Wet Wérmob%?Véﬁof)&zéy rOMRSy BSF 15! %é%tﬁe@s@ﬂﬁwﬂ W@m des,
pol yam de-i rrodetheplq.{e/est er-imde, and pol yphenyl ene sulfite and

| | | h f ol h | h
(?r\g; E;)agfyl g %nggoxyﬁo ‘-Pn{%sg?tsﬂtifi’ agl'gg Cd@@ﬁé%%p%»ﬁ%%(ﬁﬁ%?ﬁ%feraa?édm%ne

vi nyl pyr3®l i ct@r?@%pb{(méigﬁt %oe@w@@ol?@@ t@smlv/@csjyybm@@hbaﬂa@é@d on
d|V|nbeenze9%ﬁ,aI di, a henol d'trial kenyl

S
i socyanur at eV dndOpF &@9\4@% 13 ?%'@?eriﬁs’%ff@iﬁélt@ﬁem ipesant FBISSCORIST s

t her eof phehebtrregismgnc@cﬁm@a@aigsestgg@@l e bond-cont ai ni ng nonomers such
as unsat ur at Fggggﬁye'&eé% and prceztsol>yrrers t her eof ,

resin (
The BT resin (C2) used in the present invention means a
35 resin obtained by heat melting and mixing of the cyanate

compound (C1) and a maleimide compound in the absence of a



25 and heat curabl e nonomers such as pol yi socyantes and prepol yners
thereof. Additives include, for exanple, ultraviol et absorbers,
anti oxi dants, photopol ynerization initiators, fluorescent brightener,

phot osensi ti zers, dyes, pignents, thickengrs, lubricants, antifoam ng
agents, dispersants, |eveling agents, brighteners, and 30 polynerization

inhibitors. T, I tives may be_used either solely or in a proper
conbi nati on O#lﬂ?/%?gcﬂj hﬁ%g @fx%ﬁeﬁft&(gcglrsﬁp 121 C?{Je&hé/ c[y@@‘@g]e ng&%dresi n
conposi ti og;(Cl) and tpe malbemidssigornpopes Ejm QN sgeAsldi @Qgér@ia:t b@ivfgfr@,sent
i nvention 35i e [. curing. .Curing condi.tions var ependi ng upon
t he conposit i%ﬁaﬁ?&yﬁ%@rﬁ%@ignE%%%B&%J%rieon (iw r{‘ﬁescﬂi"ﬁfqﬁ% L¥§r§’t§ﬁ‘%t'nof’mX!Lrlggt he
E[ hm dazol e corfquup?_ahé\te ‘Mﬂimb?Uﬁdf‘((f%ia??jh@ﬁ@em@mfde \f_\b?ﬁp@‘;@lhb m@rdd‘gl ?)f

e resingco on., i ont enpl at e e resin.conposition_is generally
heat ed at°a {@%EQYLt%Pé’?i ﬁe{] e AhgaeERY gy riedelboe 1 Fn%tl]}ﬂgﬁ'@gm’rﬁﬁed
period of timiméentacetamiddiecdduenes bed wylenender an applied pressure
envi ronnent . anpl.e, the resin conposition my be cured . ynder an
applied pr essj;l.:ﬁbrezﬁ< g\orliy t@%DWQ?CBPﬁ@'@H%l?ﬂ%.%’ p%;orge IWQ[@‘TYU%&?"W cur ed
prodrft thua|m$taroﬁdlﬂannhﬁyubégbsedeﬂtwémiqm@gﬁﬂﬂbfC@ﬁﬁ@ﬂﬁo@“&s?ﬁh%ﬁ5
excel | ent physi properties an [ ility. i catjons, suit e
for the resiﬁﬁgﬁﬂﬂagﬁt %ﬂuﬁﬁggfdl 'y ﬁepﬁﬁ$éé%@nﬁﬁ€bﬁ%ﬁ% eal §&e)-
pLepr egs]O0prifta@Edpies i ng bﬁahdremﬂ eri al sifstigheas Coggggpﬁé@gjmaréiﬁﬁﬁég
sheets, stru terials,.and casting resjns. [.00 < Prepreg an
| ami nat ed shﬁ%@drﬁ%yﬂpﬁﬁgﬁ' & obt ai nddSky ‘%ﬁ&hhﬁ@%}%@&gﬁﬂﬁg a
base _rratfe_ribaIZ,@i—bh;_{tll?Qélleeimmmﬁéirﬁ@m)ugw@}dw}yrd@m’r@! inorganic or |
organic fibr Qrecing ,materija sed, .for exanple, in various printe
Wi ring boar d%#gg%ﬁ'gi@eﬁfa\/’gﬁé”l?g@ﬁnﬁo@?@"ﬁa%e /i al . Exanpl es of
iEnolrgani c Ei MS@&-etlai,/hfSGmétmgs/lﬂlalrﬁai@ﬂ’ﬁigb 'h@??iylﬂﬂﬂ?;gfgéﬁé, fibers S_UChafrﬂ:E

- gl ass, - gl - gl ass, S-qgl.as nd T- ss fiber inorganic fibers
such as jq%lar %ﬁ@f&é@%h’z}%ﬂmeg'%abpﬁﬁel‘@,rﬂﬁﬂ‘ﬁ%ﬁ fi%@%? s qr]@tm‘ rbi de
fibers, asbesvospounds megl beslsel whblker aNdoypsE Phos&eesmwweRd apri cs
or nonwoven fabrics ther or m xtures thereof. Exanples of organic

fibrous 25 ttg‘ionPBr'"E?Fl%o EMal s i ncl ude organi c fibers such as wholly
arlorratitc p]?! )[aﬂ)iszfﬁb@fpgb@hwidﬁitﬁh%bﬁw@é%n :(CQ ltg ﬁfé&%‘i’é{)ltypg' Y@?E?%S’ q
pol yester fibers, fluorofibers 0 zoxa i bers, cottons, henps, an
seni car bon f i%Se%@’g\h}gvéﬁof%b?ﬁqu%?x’ngm%ﬁ8P/§btPY c¥eigfy eBRSCGr ORi Hi&ir es

t her eof .2(30[ Q084 afffruntnof gaei eegih Poaathe VidweumtsdMhousbaso Rt ehgl s
may be used sql elgnor in Eggggger conbi nation of two or nbre of them

according to' HeeiaNER &Rl SIR’LANESB DI nati ons incl ude a conbination of

gl ass fibers[@ORB]Whel Dthatongtédicpeky=anm de fibers, a conbination of glass
fibers with carbon fibers, .a conbi nation of 35lgl ass fibers with polyam de

fibers, a conbination &f r%?'gsgomﬁfbﬁ' ORi RECHHCHRY tobRe Rrasendsnygakions
liquid crystahadynfurghemetomprise (D) a maleimide compound. The above

25 maleimide compounds are suitable as the maleimide compound (D).
The content of the maleimide compound (D) is preferably not more
than 50% by weight, more preferably not more than 40% by
weight from the viewpoint of hygroscopic heat resistance. The
total amount of the resin refers to a total weight of the imidazole

30 compound (A), the epoxy compound (B), the cyanate compound
(C1) or the BT resin (C2), and the maleimide compound (D).
[0027] The resin composition may contain an inorganic filler.
The addition of the inorganic filler can impart low thermal
expansion, flame retardance, and laser beam machinability to the

35 resin and, at the same time, can regulate the flowability of the
resin in molding prepregs or laminates. Any publicly known



12 pol yesters, inorganic papers such as gl ass paper, mca paper, or alumna
paper, kraft paper, cotton paper, or paper-glass m xed paper, or a

conbi nation of two or nore of them [0034] The base material may have been
surface-treated to 5 i nprove adhesi on betgween the base material and the
resin.. Methods that are publicly known and applicable to prepregs or

| ani nated sheets ma d for th face treat nent t
i tabl o for PRTABIoAUEr B | Eal NSRA. PhCTRICTBOUSIR SUh RS JhoiS

arlorratltc p]9I Ws@ﬁtg gﬂ%vrér}ﬂeﬁl y benzaxaied etrﬁe&ertg lagmbcﬂemsm@ad %{thﬁtaés
pol yester fil e reg oduce I npr egna

oy Toe i he HiRrhlly opEatr ey, Eided colsae: Tmanpheys it &
prepreg is prmm@@eslnbmim%mr@éIamrﬁrnmamy@gam@ lrse trabesd @irowut:tsa
resin varpish conposed of th

resin conposition and an 15 organjc sol vent
and t hen ReatQfng@ HRRINUMPBr dyrdiiadder %Qﬂéiét%aggt%teéf gy |1?1e£t dFfE&ti™ 100
to 200C for Jaibmlﬁ@nm W@l@ﬁ@@t@'ﬁéﬁ‘ld\}'@dﬁﬁw ofﬁhét@@@ﬁ“%ﬁys@él!kh@ioh@ﬁ n

CoerOSItlon (Cont 1. NI aln | nNor ganli C t|VetO ter|a
e or ol VoA M Eied U dhos b bl i AGSESHT HaY RN ae,

prepreg. 20 [rﬂ@%@ddé’nu@m@ﬂﬁ%uﬁfﬁ%ﬁsm se ﬁﬂilv‘gaehmnﬁ)r @w&@l@ ngnéa %hrﬁ'@' e
sheet of the r? a stack of a Iuralltga hgtats of F{grepreg and
per f or m ng M%%rt'ﬁ@'}”u"@p@&q(?rc Brme Heanakgn éﬂ’@hé@ a

formed byQpr Cb@r@ltég Angi @@rﬁa@ﬂéeehmﬁme d%;epmw alst a@éﬂcﬁ‘fe@ Ahyrality
of sheets of the pre% pl aci ng F net al lla colp per. or al um num on
one surface &RIHHER Hbe&affingfle talGagnaiCay eé @@tg fH?e théfs @AR%S adM? di ng
to need, and rsaibiieed igfaglde é&éﬁ”@hﬂi@ia@@' g ng %F&Ws')nga)nd Wldwt?!asfsm |
used in rrateél%lsforhé)rlnt wi ring boards, may be uSe t he foil

Wit hout part iATIPRY | hEMat PHAMITEEhN NYEELX S db%ﬁken&rﬁaﬁ%q? Mﬁfihi&t%dOéo
sheets for pramhﬁﬁum Myt oe@s 49 ref et bbkéﬁf@cﬁ@yhﬁ’@é@ﬁré&m@%l@ﬂﬂﬁhﬁﬂ in

iing, For exanple, the _|am nati I S .gene

the | am
carried gg M%@%dml@@%ﬁ téhepfi@eoéfwé‘ RUI s‘iré@éa@'lng@”)a ﬁiﬁtﬁs st age

vacuum pr ess,hyarexidesuaysh Malsdinte iR Nend afhaghesiuade H g‘dréki&nﬁé}m ne, a
vacuum | am nator or 35 the |like, a tenperature o 100 to ressure

of 2 to 100kdPPOfRCRHkd eFQiBQﬁUﬁ@Stﬁ#td"bfa% owlydgnmm  pXi¢Repnd |r¥”f“|?1e 13

present i ”VeﬁhbWbdé’temﬂaﬁé | ayaBIE bear diganfieenf Qh@EdJléWdcﬁm ngti gam®! di ng
of a conbi nati a:)f t he egwltha eparately row W ring board for
rdangexakpebeynorgen fifee

an internal I'&§ (oo filfees praydif ﬁﬁge%thﬁﬁ Spéef/u@'f Her

illustrapgd by ?dﬁlﬁef ebhiingtidrarRveSoARoRIBPAnaRive Exanples that are not
i nt ended as 39 |mtat|on of i nvention

102, 2- Bi s( 4- df&fatlop é‘r?ylg%mﬁén@ (mo‘@%ﬁﬁf%cé’lﬁredsbg)rﬂqr@m)\( shY s

Cheni cal Corrr@m% bmw)e:dr%@ rﬂ@rréSpH%feV@bighgm t@ngéé%rw éaghehb@fsed on
bi s(3- et hyl - 5- net héL- - nal ei m dop e‘%Imet ane( act ur ed

K.
Cheni cal | ndﬂf}}é‘tertf,fa'E ameygt pf \K@leer@'ﬁ‘& OﬂBt‘E‘@@é?Wé’rO'mé?naf £heORil i&'@'ﬁ%oﬁas

mel ted at 15@@@}%@,—,@@@% Hgmg%ﬂ:ay@éﬂﬂ:étl rring for 6 hr. The
reaction ro ct. was _di ssol ved i n nethyl ketone to obtain a BT resin.

[0039] T Pgfln (8% pasins COMRRSIHRN) aFﬁ%’Fﬁi@Q & tharpresent invention
may comprise optional other ingredients in addition to the above

ingredients.  Various polymer compounds such as other heat
curable resins, thermoplastic resins, and oligomers and elastomers
thereof, other flame retardant compounds and additives may be
30 added as long as desired properties are not scarified. Any
commonly used other ingredients may be used without particular
limitation. Examples thereof include phosphorus compounds such
as phosphoric esters and melamine phosphate, nitrogen-containing
compounds such as melamine and benzoguanamine, oxazine
35 ring-containing compounds, elastomers such as silicone
compounds, polyimides, polyvinylacetals, phenoxy resins, acrylic



terms of solid content) thus obtained, 25 parts by weight of a 20 phenol
novol ak epoxy resin (N770 manufactured by DIC), 25 parts by weight of a

bi phenyl aral kyl epoxy resin (NC 3000- FH manufactured by N ppon Kayaku Co.,
Ltd.), 0.02 part by weight of zinc octyl age, and 1 part by weight of
2,4,5-triphenylimdazol e (manufactured by Tokyo Chemical I|ndustry Co.,
Ltd.) were m xed 25 t(%ether to prepare a varnish. The varnish was

i npr egnat ed ifREES fyadraxwt B der Ogv&@%amlﬁg(@mﬁcr@ﬁm%a@ Y& NENi t i ka
A ass Fiber Ghernddflasticand t iy lﬁ?ﬁét?l%rr‘@ ed cl pidinwas dripg|yitaldiéhe, gel

time becane 90 sec¢ at 165C. Thus prepre? having a resin content of 50%

by wei ght \Aﬁ@%ﬁé’ﬂ)%[ﬂ%@crﬂ&ﬂ”érh[@ets of PPEP \é@@rgo vere PRYeROrBRreRCeach
other. A 12 Iaufaaf@@@s%go?@ﬁé ol Mé%)élyffﬁéla@r fprW sbbT@nlaP faityImanubaeiyred by

Ni ppon M nping & Metal s |'aced, on per. surface and | ower
surface of t RBIYOAERDDEEH, | éﬂédﬂ@;tur%ﬂfsf n%@@td’ﬁ'r}ﬁ)lrdm’ﬂj?rét WY SIRPOWK 3 MPa

under the 14d|oh &y §9chhé§esﬁ?/?éhé”§o?9@ﬂét hﬁlﬁ@el‘so Qéﬁyﬂ!cnrQBBlé% Arad
| am nat ed sheets hav |ng an insudlatin ayer t

| ckness Heat i ng
condi ti ons 1:CORBI ShR!l pre@beEs t BRIl urdP XSl QZEG’C PﬁFa(%@”ﬁ’vn "ggl%lf‘i
T ol e o S e s
2 102, 2- Bi s(@@%ﬁ%’t@fﬁhenyl%\’ﬁféﬂ@t ireodengnls act @pbavinyl  ~ chloride,
10  polyvinylidene chloride, polystyrene, polyvinyl toluene, polyvinyi
phenol, AS resins, ABS resins, MBS resins, poly-4-ethylene fluoride,
ethylene fluoride-propylene copolymers, 4-ethylene
fluoride-6-ethylene fluoride copolymers, and vinylidene fluoride,
thermoplastic resins such as polycarbonates, polyester carbonates,
15 polyphenylene ether, polysulfone, polyesters, polyethersulfone,
polyamides, polyamide-imide, polyester-imide, and polyphenylene
sulfite and low-molecular weight polymers thereof,
poly(meth)acrylates such as (meth)acrylate, epoxy(meth)acrylate,
dilmeth)acryloxy-bisphenol, styrene, vinylpyrrolidone, polyallyl
20 compounds such as diacryl phthalate, divinylbenzene,
diallylbenzene, diallyl ether bisphenol, and trialkeny! isocyanurate
and prepolymers thereof, dicyclopentadiene and prepolymers
thereof, phenol resins, polymerizable double bond-containing
monomers such as unsaturated polyeters and prepolymers thereof,
25 and heat curable monomers such as polyisocyantes and
prepolymers thereof. Additives include, for example, ultraviolet
absorbers, antioxidants, photopolymerization initiators, fluorescent
brightener, photosensitizers, dyes, pigments, thickeners, lubricants,
antifoaming agents, dispersants, leveling agents, brighteners, and
30 polymerization inhibitors. These additives may be used either
solely or in a proper combination of two or more of them according
to need.
[0030] < Use of resin composition >
The resin composition according to the present invention
35 is heated for curing. Curing conditions may vary depending upon
the composition of the resin composition and the mixing amount of



by M tsubishi Gas Chem cal Conpany, Inc.) (60 parts by weight) was nelted
at 150C, and the nelt was allowed to react with stirring for 6 hr. The
reaction product was dissolved in nmethyl ethyl ketone to obtain a

prepol yner. 15 [0041] The prepolyner (604parts by weight) (nunber of parts
in terns of solid content), 40 parts by weight of a cresol novol ak epoxy
resin (N680 nufactured by DIC), 0.02 part by weight of zinc octylate, and
1 part by weit§Rtimol aZOeEﬁ:OmPPHﬁéanNM85f‘ol9ea(ﬁﬁﬁ@ﬂa@t:9@§ﬁaw ToRYEN

Cheni cal |ndl¥§tlﬂiuﬁ‘hg dit dhd YBER r@dﬁ@éo@@tdrp%t @@htéﬁhpﬂéﬁtﬁr %hé \féém sh.
The varni sh was i ng nat ed i nt mmthi ck E gl'ass cloth

manuf act ur ed GYNRABK '%Qﬁé”serlaﬂbfeheébe d at g. fempedatwe |‘Mﬁ‘@gﬁ@'ﬂﬁ@ efoth

was dried at 11)@@0“3@0@2 %ﬁa@réﬁéﬁﬁ@hﬂnéd%@rﬁb@%ﬂ‘ﬁ%é‘g P{era%ﬁig‘n%j\ﬁ et of
50% by weight. Two sheets of prep regs were put on top of each other. A 25

12 pmt hi ek EPEEEAOPYE UOOSpPAraNRIG] (ETeEskUFE oIV ORRETict GPEEXSMN pon
Mning & Metghe sin édihobostiasn prh@@eseoajﬁétﬁWaﬁuabaﬁédf;ﬂﬁéés@wof

surface of the stack, follo I"am nat i on nol di ng uhder e same

condi ti ons ad-id®y5iMP Ex@ﬁﬁf%’a?"ﬁ(@ 8P MB8pper - cl ad | ani nated sheet s

having an i ”TBb@tﬂ]”gT‘h%)’@uréc!‘g%ﬂ@é@ tﬁQsQﬂ‘bt@w?ecﬂ”@ar{ B@%mfé&'dm@rv%ﬁ'ld@s
Exanple 1 | am nat ed sheet havi na_pw@rliab]mnt hi ck

i nsul ating | W’C@é@%@aﬁﬁ@dltﬁ EX0ed e8h R YRipRlePreRe Tt ERE dk¥ e pt
t hat 2 Pf@“Y'Ap‘blR‘%‘tfbHs! @Lq?awbef&mw FekiH %brhboEFt'i‘dr@ é%t%[mﬁg thdyed Ty

Co. d.) was used instead of 52,4,5-triphenylimdazol e
Corrpar at| ve BX&RBNE ipvention incudedy&nregsd RramiashveBinghbearAaviatgriale. 2

mm thi ck insulghi Bg héﬁ%‘éryﬁédomrﬁhr‘?@é&d 5 Hd s S APRPURRINE niitelfaiEx Yy € 1,
except that 2,4,5-triphénylimdazole was not uSed. 10 [0044] Oorrparatl ve

Exanpl e 3 casting K<0pper-cl ad | am nated sheet having a 01 mmthick
insulating | M@B s obpta al r@ Lhe; g@@@gg as in Exanple 2, except
poimin bF@gj 4 | actured

t hat 2-phenyl - 4- et h){_l i m dazol e (manu Tokyo Chemi cal Industry
Co., Ltdld was used ﬁ\@téHGDdSﬁQZFSAL cebtam@.Bﬁeﬁwpurﬁgaamgeor[ 603sng a

Conparative peagpl ﬁla"cerlai withA @%Op?ésﬁ' aé?]ﬂwﬁiﬂs“ﬁéﬁd shpgblibgyi ﬂﬂg@ur?

mmthick insulating |ayer was obtained in e sane nmanner as I'n Ex
except that N EAIEiIPhergdnis dReie readorgndusederizdy 0o86] fevaxaanp test

For the prepreqs g 'p?*mﬂé%it @W‘rlﬁge@éérd ri‘\"!é?l: 431 AR beNBsEB A LREBIH SO

prepreg gelation tine, measurenment ass transition tenperature, and
the eval uati @ha*@rla{ygr@@mpée%eaf rrwg@tvaﬁcébmwé ¢airfpsdngut Maderiels ows.

25(1) Pragpre ti i h re N t d for
0, 5, 10”15%(22 ¢ da%/sﬁ%\enr ersughcg§slteaﬁ{a%{%érrggrﬁsﬁéaﬂgnﬂéﬁghn@n@%gs 40C,

and the gel aBNéh ﬁ-gh@swﬁsb%@asuwgam@ﬁ@e@ by ki antaed Msgs literent
specified i ncéF@oﬁJﬁ@@r@sﬁlurﬂ%ﬁ’b'e% %ﬂ%ﬂ%@%ﬂnog ﬂ%@r§5%§b£;§?t$§ "\};tg%{mt hod

for prepregs for nultil éyer printed wring boar (see
6521) . wool, slag wodl, and gypsum whiskers, Woven fabrics or nonwoven

fabrics thereof, or mixtures thereof. Examples of organic fibrous

25  reinforcing materials include organic fibers such as wholly aromatic
polyamide fibers, polyimide fibers, liquid crystal polyesters,
polyester fibers, fluorofibers, polybenzoxazole fibers, cottons,
hemps, and semicarbon fibers, woven fabrics or nonwoven fabrics
thereof, or mixtures thereof.

30 {[0033] The inorganic or organic fibrous reinforcing materials may
be used solely or in a proper combination of two or more of them
according to need. Examples of such combinations include a
combination of glass fibers with wholly aromatic polyamide fibers,
a combination of glass fibers with carbon fibers, a combination of

35 glass fibers with polyamide fibers, a combination of glass fibers
with mixed woven fabrics such as liquid crystalline aromatic



[0047] (2) dass transition tenperature 5A sanple haying a size of 10 mm x
60 mMm was prepared, and the glass transition tenperature was neasured with
a DVA apparatus (TA Instrunent; nodel 2980) at a tenperature rise rate of
10C/ min according to Bin a DVA nethod spgcified in JIS C 6481 (Testing
met hod for copper-clad | am nated sheets for printed 10w ring boards) (see
5.17.2 in JIS C 6481).

Conpar at i ve BRKPFESL i@%%g 0%43%%1;%%%]3@5%%%%%5 'mica’ p%xp%rltPlgr

2,4,5-Tri phemylimthdapaberl idaft paper, cotton paper, or paper-glass mixed
paper, or a combination of two or more of them.

[0034] The base material may have been surface-treated to

5 improve adhesion between the base material and the resin..

Methods that are publicly known and applicable to prepregs or

laminated sheets may be used for the surface treatment. Base

materials suitable for thin product applications include polyimide

films, wholly aromatic polyamide films, polybenzoxazole films, and

10 liquid crystal polyester films.

[0035] The prepreg may be produced by impregnating or coating
the base material with the resin composition. For example, the
prepreg is produced by impregnating or coating the base material
with a resin varnish composed of the resin composition and an

15 organic solvent and then heating the impregnated or coated base
material in a drier of 100 to 200°C for 1 to 60 min to semi-cure the
resin.  The content of the resin composition (containing an
inorganic filler) relative to the base material is preferably in the
range of 20 to 90% by weight based on the whole prepreg.

20 [0036] A laminated sheet may be formed by providing a single
sheet of the prepreg or a stack of a plurality of sheets of the
prepreg and performing molding (curing). Specifically, the
laminated sheet may be formed by providing a single sheet of the
prepreg or a stack of a plurality of sheets of the prepreg, placing a

25 metal foil of copper or aluminum on one surface or both surfaces of
the single prepareg or the stack according to need, and subjecting
the assembly to molding (curing). Any metal foil used in materials
for printed wiring boards may be used as the metal foil without
particular limitation. Techniques for conventional laminated

30 sheets for printed wiring boards or multilayered boards may be
adopted in the lamination molding. For example, the lamination
molding is generally carried out under conditions of the use of a
multistage press, a multistage vacuum press, a continuous molding
machine, an autoclave molding machine, a vacuum laminator or

35 the like, a temperature of 100 to 300°C, a pressure of 2 to
100kgf/cm?, and a heating time of 0.05 to 5 hr. Further, in the



2- Phenyl - 4- met hyl i m dazol e 1 1 Epoxy resin 14770 25 25 25
NC- 3000-FH 25 25
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present invention, a multilayered board can be formed by
lamination molding of a combination of the prepreg with a
separately provided wiring board for an internal layer.

[EXAMPLES]

[0037] The present invention is further illustrated by the following
Examples and Comparative Examples that are not intended as a
limitation of the invention.

[0038] Example 1

2,2-Bis(4-cyanatophenyl)propane (CA200 manufactured
by Mitsubishi Gas Chemical Company, Inc.) (25 parts by weight)
and 25 parts by weight of
bis(3-ethyl-5-methyl-4-maleimidophenyl)methane (BMI-70
manufactured by K.I. Chemical Industry Co., Ltd.) were mixed
together, and the mixture was melted at 150°C and was allowed to
react with stirring for 6 hr. The reaction product was dissolved in
methyl ethyl ketone to obtain a BT resin.

[0039] The BT resin (50 parts by weight) (number of parts in
terms of solid content) thus obtained, 25 parts by weight of a
phenol novolak epoxy resin (N770 manufactured by DIC), 25 parts
by weight of a biphenyl aralkyl epoxy resin (NC-3000-FH
manufactured by Nippon Kayaku Co., Ltd.), 0.02 part by weight of
zinc octylate, and 1 part by weight of 2,4,5-triphenylimidazole
(manufactured by Tokyo Chemical Industry Co., Ltd.) were mixed
together to prepare a varnish. The varnish was impregnated into
a 0.1 mm-thick E glass cloth (E10T manufactured by Unitika Glass
Fiber Co., Ltd.), and the impregnated cloth was dried until the gel
time became 90 sec at 165°C. Thus, a prepreg having a resin
content of 50% by weight was prepared. Two sheets of prepregs
were put on top of each other, A 12 um-thick electrolytic copper
foil (JTC-LP foil manufactured by Nippon Mining & Metals Co., Ltd.)
was placed on the upper surface and lower surface of the stack,
followed by lamination molding at a pressure of 3 MPa under the



25 N680 40 40 40 Cyanate resin CA200 60 60 60 BT resin 50 50 50
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following three heating conditions to obtain copper-clad laminated
sheets having an insulating layer thickness of 0.2 mm.

Heating conditions 1: Held at product temperature of 220°C for
20 min

5 Heating conditions 2: Held at product temperature of 200°C for
60 min

Heating conditions 3: Held at product temperature of 200°C for
60 min

[0040] Example 2

10 2,2-Bis(4-cyanatophenyl)propane (CA200 manufactured
by Mitsubishi Gas Chemical Company, Inc.) (60 parts by weight)
was melted at 150°C, and the melt was allowed to react with
stirring for 6 hr. The reaction product was dissolved in methyl
ethyl ketone to obtain a prepolymer.

15 [0041] The prepolymer (60 parts by weight) (number of parts in
terms of solid content), 40 parts by weight of a cresol novolak
epoxy resin (N680 manufactured by DIC), 0.02 part by weight of
zinc octylate, and 1 part by weight of 2,4,5- triphenylimidazole
{manufactured by Tokyo Chemical Industry Co., Ltd.) were mixed

20 together to prepare a varnish. The varnish was impregnated into
a 0.1 mm-thick E glass cloth (E10T manufactured by Unitika Glass
Fiber Co., Ltd.), and the impregnated cloth was dried at 170°C for
8 min to prepare a prepreg having a resin content of 50% by
weight. Two sheets of prepregs were put on top of each other. A

25 12 pm-thick electrolytic copper foil (JTC-LP foil manufactured by
Nippon Mining & Metals Co., Ltd.) was placed on the upper surface
and lower surface of the stack, followed by lamination molding
under the same conditions as used in Example 1 to obtain
copper-clad laminated sheets having an insulating layer thickness

30 of 0.2 mm.

[0042] Comparative Example 1




Zinc octylate 0.02 0.02 0.02 0.02 0.02 0.02 Evaluation Drying time (mn) 3
4 3154 10 Celation tinme (sec) After elapse of 0 day 90 120 90 90
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A copper-clad laminated sheet having a 0.2 mm-thick
insulating layer was obtained in the same manner as in Example 1,
except that 2-phenyl-4-methylimidazole (manufactured by Tokyo
Chemical Industry Co., Ltd.) was used instead of

5 2,4,5-triphenylimidazole.

[0043] Comparative Example 2

A copper-clad laminated sheet having a 0.2 mm-thick
insulating layer was obtained in the same manner as in Example 1,
except that 2,4,5-triphenylimidazole was not used.

10 [0044] Comparative Example 3

A copper-clad laminated sheet having a 0.2 mm-thick
insulating layer was obtained in the same manner as in Example 2,
except that 2-phenyi-4-methylimidazole (manufactured by Tokyo
Chemical Industry Co., Ltd.) was used instead of 2,4,5-

15  triphenylimidazole.

f0045] Comparative Example 4

A copper-clad laminated sheet having a 0.2 mm-thick
insulating layer was obtained in the same manner as in Example 2,
except that 2,4,5-triphenylimidazole was not used.

20 [0046] Evaluation test

For the prepregs and laminated sheets thus obtained, the
measurement of prepreg gelation time, the measurement of glass
transition temperature, and the evaluation of hygroscopic heat
resistance were carried out as follows.

25 (1) Prepreg gelation time

The prepregs were allowed to stand for 0, 5, 10, 15, and
30 days under a constant-temperature environment of 40°C, and
the gelation time was measured according to Curing Time
Measurement specified in JIS (Japanese Industrial Standards) C



120 120 After elapse of 5 days 57 83 40 72 45 117 After el apse of 10
days 43 60 25 68 20 104 After el apse of 15 days 38
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6521 (Testing method for prepregs for multilayered printed wiring
boards) (see 5.7 of JIS C 6521).

[0047]
(2) Glass transition temperature

5 A sample having a size of 10 mm x 60 mm was prepared,
and the glass transition temperature was measured with a DMA
apparatus (TA Instrument; model 2980) at a temperature rise rate
of 10°C/min according to B in a DMA method specified in JIS C
6481 (Testing method for copper-clad laminated sheets for printed

10 wiring boards) (see 5.17.2 in JIS C 6481).



35 18 63 10 100
transition tenp.

10

After elapse of 30 days 34 27 14 55 7 90 d ass
(© 220 x 60 min 295 305 295 275 305 305
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[0048]
[Table 17
Exampie Comparative Exampie
Resin compaosition
1 2 1 2 3 4
Imidazole 2,4,5-Triphenylimidazole 1 1
compound
2-Phenyl-4-methylimidazole 1 1
Epoxy resin N770 25 25 25
NC-3000-FH 25 25 25
NE80 40 40 40
Cyanate CA200 60 60 60
resin
BT resin 50 50 50
Zinc octylate ¢.02 0.02 0.02 0.02 0.02 0.02
Drying time {min) 3 4 3 15 4 10
After elapse of 0 90 120 90 90 120 120
day
After elapse of 5 57 83 40 72 45 117
days
Gelation After elapse of 10 43 60 25 68 20 104
time (sec) | days
Evaluation After elapse of 15 38 35 18 63 10 | 100
days
After elapse of 30 34 27 i4 55 7 S0
days
220 x 60 min 295 305 295 275 305 305
Glass
transition 220 x 20 min 280 305 275 220 300 295
temp. (°C)
200 x 60 min 275 295 275 250 290 285
[0048] As is also apparent from Table 1, for laminated sheets

using resin compositions containing 2-phenyl-4-methylimidazole
that is an imidazole compound other than the imidazole
compounds represented by formula (I) (Comparative Examples 1
and 3), the curing time of the prepregs is short, but on the other
hand, a change in gelation time of the prepregs with the elapse of
time is significant. For laminated sheets using resin compositions
free from an imidazole compound which is a curing accelerator
(Comparative Examples 2 and 4), a change in gelation time of the




220 x 20 m n 280 305 275 220 300 295 200 x 60 m n 275 295 275 250 290 285
[0049] As is also apparent from Table 1, for |am nated sheets using resin
conposi tions containing 2-phenyl-4-nethylimdazole 5 that is an i m dazole
conmpound ot her than the im dazol e conpoungls represented by fornula (1)
(Conparative Exanples 1 and 3), the curing tine of the prepregs is short,

but on L he ot enD30%ie (HEA0E5sE PR 1SR MEnfcAllE EBRHR B the
hand, the curing time of the prepregs is long. By contrast, for
laminated  sheets  using resin compositions  containing
2,4,5-triphenylimidazole that is an imidazole compound
5 represented by formula (I) (Examples 1 and 2), the curing time of
the prepregs is short and, at the same time, a change in gelation
time of the prepregs with the elapse of time is not significant.



time is significant. For |am nated sheets using resin conpositions 10 free
froman i mdazol e conpound which is a curing accel erator (Conparative
Exanples 2 and 4), a change in gelation tine of the 18 prepregs with the
el apse of tine is not significant, butq®n the other hand, the curing tine
of the prepregs is long. By contrast, for |am nated sheets using resin
conpositions containing 2,4,5-triphenylim dazol et hati sani m dazol econpound 5
represented by fornmula (1) (Exanpl égLﬁW@]Z), the curing tinme of the
prepregs i s short and at the same tine, a change in gelation tinme of the
prepregs W|th the elapse of tinme is not significant. 19 [CLAIMS] [1] A
resin cdripos tf%ﬂ“c a5iHgN ePAMRRI8EES| e conpound (A) represented by
formula (1); aﬁnlrﬁﬂﬁ%!é%mﬁ%r(@)(mamb@s@ﬁt@@t§YWHW (f@g) or a BT
resin (C2): wherein Rl R2 each i ndependently represent an al kyl
group havi ng@8 €BOX¥ GBS 1 dR9; & al kenyl group having 3 to 18 carbon
atoms, an al Koxyan&FOuBmMBYLRE ?Ci?cﬂrsa@'rb@@r@t(@m or a substituted or
unsubstituted aromatic substituent’ havi ng 6 to 14 carbon atons; R3
represents hydrogen, an al lﬁ/| group having 1 to 18 carbon atons, an al kenyl
group having 2 to 18 carbon *Atonmsn an al koxy group having 1 to 18 car bon
atons, a substituted or unsubs |tu§iczl\aronat| C substituent having 6 to 14

car bon atons, or a hal ogen gropp e resin cofpbsition according to
claim1l, mhereln R - and R2 la () each independently represent an
i sopropyl, t-butyl, |soprd%ylalk yl, t-butyl al koxyl, phenyl, or naphthyl
group. [3] The resin conposition ‘according to claim2, wherein RL and R2 in
formula (1) @adrdigpresent a phenyl group [4] The resin conposition
according to_any one,of clains 1 to whi ch contains the imdazol e
conpound (A) R. ARG %n@m md@a@nﬂ@nibf GEBYERRNE RN BAKEL I6RUPHBaVHRGI3

anmount  of th?o regl Bﬁrbc{ﬁ] af&®d, €N AFRERYFIdrcib é’@lrnféj g P PV Pf
claims 1 to contai ns the epoxy conpound (B) an amount of 25 to
95% by atoms an alkoxyl group having to 1 carbon atoms, or a

substituted or unsubstituted aromatic substituent having 6 to 14
carbon atoms;

R® represents hydrogen, an alkyl group having 1 to 18 carbon
atoms, an alkenyl group having 2 to 18 carbon atoms, an alkoxy
group having 1 to 18 carbon atoms, a substituted or unsubstituted
aromatic substituent having 6 to 14 carbon atoms, or a halogen
group.

[2] The resin composition according to claim 1, wherein R*and R? in
formula (1) each independently represent an isopropyl, t-butyl,
isopropylalkoxyl, t-butylalkoxyl, phenyl, or naphthyi group.

[3] The resin composition according to claim 2, wherein R! and R? in
formula (I) each represent a phenyl group.

[4] The resin composition according to any one of claims 1 to 3,
which contains the imidazole compound (A) in an amount of 0.1 to
10% by weight based on the total amount of the resins.

[5] The resin composition according to any one of claims 1 to 4, which
contains the epoxy compound (B) in an amount of 25 to 95% by



20 wei ght based on the total anobunt of the resins. [6] The resin
conposition according to any one of clains 1 to 5 which contains the
cyanate conpound (Cl) in an anmount of 5 to 75% by wei ght based on the total
amount of the resins. [7] The resin canpposition according to any one of
claims 1 to 6, which contains the BT resin (C2) in an amount of 5 to 75% by
wei ght based op the total anount of the resi ns.ﬁ%é_S A prepreg conprising: a
base mat eri alVeHHIPasSe ﬁ%%ﬁ%@i@ﬁ”@#rﬁ&foﬁhﬁ 8- any one of claims 1 to
7 inpregnated into or coated on the base material. [9] A |lam nated sheet
conprising a_lam nation-nol ded product of a prepreg acc¢ording to c]aim 8.
[10] A el ar A resd) 59%@&%@%&@@@9%&9@&&%@ Fféﬂwaai%SdeEhc@

product of adHiapiLghaceRtitedchm s dhd (@ Bnth anTBhbuhiobk .5 kd1¥5% by
structural naterial roma resin conposition according to any one

€ roduced f
of claims 1 W8ight IPQ%}d RNcHIE @R rrBon RIS TAYNE: resi n conposi ti on
according to any one of clains 1 to 7.
[7] The resin composition according to any one of claims 1 to 6, which
contains the BT resin (C2) in an amount of 5 to 75% by weight

based on the total amount of the resins.

[8] A prepreg comprising: a base material; and a resin composition
according to any one of claims 1 to 7 impregnated into or coated on
the base material.

[9] A laminated sheet comprising a lamination-molded product of a
prepreg according to claim 8.

[10] A metal foil-clad laminated sheet comprising a lamination molded
product of a prepreg according to claim 8 and a metal foil.

[11] A structural material produced from a resin composition according
to any one of claims 1 to 7.

[12] A casting resin comprising a resin composition according to any one
of claims 1 to 7.



