; €3eeWleT001$2X3H\ 464T462 Sept enber 2002 THERMOSETTI NG RESI N COVPOSI TI ON
FOR BUI LD- UP METHOD BACKGROUND OF THE I NVENTION Field of the Invention The
.present invention relates to a thernosetting resin conposition for build-up
met hod. More pr ecmmwumwu\\mw ates to.a thernosetting pesineqpEosids on for
buil d-up nethod c epoxy resin, a curing agent Tor epoxy resin
“and pol y(ether sul fonepsiest n addition, it relates to an insulating materia
for build-up nmethod and a build-up print .circuit board using said

Lher moset i BabRR GRIASE H CBonPBEG IR Abiblal ien Rebaliedul 11 recent
years, a high-density nounting has béen demanded as the progress of
downsi zi ng, light weighing and thin shaping of electronic apparatuses. By
this reason, it has becone required in print circuit board not only to

mnimze gkggﬁ&bdygtdgriﬁ@uiN@hﬁgﬁgﬁéreduce di amet er of through holes and

via hol es, to adopt Ind via S. Increasing attention has been

given to Pukhdr W RNt T LHEgHELnb0ar ds obtai nable by the build-up nmethod as
a product neeting wth these requirenents. Practical insulating materials

for build-up cCigfdligh-20a1td siRG IR A0S '§e{§i?t ?t‘ﬁ%zfn{%%ié‘téjyrffcgr}?%%/r[‘g

. _ O
merit that a nunber of via holes , can be fornmed in one opera

exposur e- dggloaasy Sftoﬁno P@&(i@- &&%{é&;&é! iM_’EQ:Zé %ﬁj&iéf@fynﬂ@%gggiﬁi | aser

formation of "finer via holes , by using - 2 Septe (
process. kB Ga%eHmddWtP18§NSLELUE dofidl £ iy | PSH! Bhi NG -IB! Gldd]og t here
isalimtation in selection of the phdto-sensitive resin ich gives a

phot osenskbinpirtik iy bhce p8&LNrE9TROSA tdudfi A RNt £3RdepHRYEr&& £n BIY
know hows i n the exposure-devel opnent step. Thus, at present, the

t her noset bl (eAidY (Y PEfoNsyl al INgafBtieiodl, ik aldI@€ds NgoMaAE attention.
Proposed thernosetting resin conpositions for use in the thernosetting
resi n typenisnsidtaitd atererd Blfod baiodeup meatidid aaA & Ml LONPE Piron
conprising a thernosetting resin alone such as an epoxy resin, a phenoxy
resin or theduike,beardnpeingi eaidomhrdsiowe at ihegr reseht cogpoaditiand a
t hernopl astic resin. For exanple, JP-A-7-33991 and JP- A7- 34048 describe a
t her noset Desgrigstinrcornf athengedatego@drtr esin and a pol y(et her sul fone).
In recent years, a high-density mounting has been
demanded as the progress of downsizing, light weighing and
thin shaping of electronic apparatuses. By this reason, it
has become required in print circuit board not only tominimize
circuit patterns but also to reduce diameter of through holes
and via holes, and to adopt blind wvia holes. Increasing
attention has been given to build-up print circuit boards
obtainable by the build-up method as a product meeting with
these requirements. Practical insulating materials for
build-up circuit board include a photo-sensitive resin type
having merit that a number of via holes, can be formed in one

operation by exposure-development step and a thermosetting

resin type which allows formation of finer via holes, by using
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When the conventional thernosetting resin conposition is used, however, it
has been difficult to obtain an insulating material for build-up nmethod
.which is satisfactory in heat resistance. The object of the present
invention is to provide a thernpsettin@ resin conpositp@pgdtemberidgbaip

met hod which gives a cured product excellent in heat resistance, to provide
“an insulating material for build-up nethod using said thernosetting resin
conposition and to provide a build-up print circuit board using said

i nsul ati ntrendtzesenml proces3 .- 2nSepsenos RO SLMMBRYICOE Tdis irNVENTe ON As
the result of extensive studies for solving above described problens , the
i nvent or 4 nisavea f ugndnéhatibhie @here dly actl ivdnt dielcn tom neell by tiasnngfa
conposition conprising a specific epoxy resin, a curing agent for epoxy
resin andha pblotcetdensstifencesihhwisithegpvesentphovestnsh thas theéo
conpleted. That is, the present invention relates to (1) a thernosetting
resin corghesirteisam fapmpns itiop ne¢hedfcoapdi shage(AreanappokyoveBPH s
represented by the fornula (1) , (B) a curing agent for epoxy resin) and
(O a poliy etttrerexppsome)rde@elqrR)entOG e pl. (Thuisn tele dxesent, Chy
represents glycidyl group; R represents each independently, an al kyl group
havi ng 1 thexeeatbdng, rasdyclyalek insglaipirmviaiesiad Yscatbsastiog a
hydr ocarbon group having 5 to 20 carbon atonms which contains a cycl oal kyl
group hawanre BEeertéanbons;, i represents each independently a numeral of 0
to 4, when i is 2 or nore, R nmay be the sane or different fromeach other;
and n repr eserﬁgogo,sggeg@q:.ﬁrgosetting resin compositions for use in the

thermosetting resin type insulating materials include, in
addition to a composition comprising a thermosetting resin
alone such as an epoxy resin, a phenoxy resin or the like,
a composition comprising a thermosetting resin and a
thermoplastic resin. For example, JP-A-7-33991 and JP-A-
7-34048 describe a thermosetting resin containing an epoxy
resin and a poly(ether sulfone).

When the conventional thermosetting resin composition
is used, however, it has been difficult toobtain an insulating
material for build-up method which is satisfactory in heat
resistance.

The object of the present invention is to provide a
thermosetting resin composition for build-up method which
gives a cured product excellent in heat resistance, to provide
an insulating material for build-up method using said
thermosetting resin composition and to provide a build-up

print circuit board using said insulating material.



- 4 - 2 Septenber 2002 nunber of 1 to 10. In addition, the present
invention relates to (Il1) an insulating material for build-up nmethod having
_a resincontaining |ayer formed by curing the thernosetting resin

conposi tion described for above (1). ThRe present invenigyhtéinber@ostes to
(111) a buildup print circuit board forned by using the insulating materi al
“described for above (I1). DETAILED DESCRI PTI ON OF THE | NVENTI ON The

t hernosetting resin conposition of the present invention is a thernosetting

resin co AR eNoF 9Eebyiy hod whi ch contai ns(A) an epoxy resin
'We y‘? i\

r epr esent ormula (I'), (B) a curing agent for epoxy resin, and (C) a

pol y(et her Sulignehe I3 G RSLSEREhBY Gl IsAha idle £POXYo1§3hES abBRleesent ed
by the formula (1), can be used alone or in conbination of twdo or nore. In

view of uddgs PEAPSELY1 el ,t Reef QhPnAord Hat PRl ¢ hale BrovdTet hyl,
ethyl, propyl (including isoners), butyl (including isomers), cyclopentyl

)
or cycl olggydet! chl BeNHERLEHL b%' b 1h @%&éésﬁti@ﬁeé&nﬁg‘i@i@ﬁeh of 1

to 5. It 1s nore preferable that is nethyl, ethyl, or t-butyl; 1"is a

nueral QfpOcipid eBBYyN rieS ity | @PRAL N0 NAGBRE P6rleb8x3- rERE @MYty of the
conponent ( A ) can be suitably selected in conjunction ™w th other

conponentsy, pRfe HEH! ls11E Ay, Weh @8t the pFeseh SO POREL 0R0RE sOb RS €,
preferably 1 to 80% by weight, based on the total anmount of (A), (B) and
(O of theokpmeesytion.
That is, the present invention relates to (I) a
thermosetting resin composition for build-up method
comprising (A) an epoxy resin represented by the formula (1),

(B) a2 curing agent for epoxy resin, and (C) a poly(ether

sulfone),

OGly
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in the formula, Gly represents glycidyl group; R represents
each independently, an alkyl group having 1 to 10 carbons,
a cycloalkyl group having 5 to 7 carbons, or a hydrocarbon
group having 6 to 20 carbon atoms which contains a cycloalkyl
group hawving 5 to 7 carbons; i represents each independently
a numeral of 0 to 4; when i is 2 or more, R may be the same

or different from each other; and n represents a repeating



Process for producing the conponent (A) can be adopted anong known
processes including, for exanple, a process in which a phenol conpound or
.its derivative is reacted with an epi hal ohydrin in the presence of an

al kali such as sodium hydroxide. In theqpresent |nventbqﬂ§tgﬂﬁ%$ ounds
can be used as the curing agent for epoxy resin as the coﬁ%onen

" Exanpl es i nclude pol yhydric phenol curing agents for epoxy resin such as
phenol novol ac, cresol novol ac, phenol -nodified pol ybutadi ene and the |ike;
am ne curphrgbageniss 1f &o eapxy resin such as di cyandi am de, di am nodi phenyl
met hane, di am nodi phenyl sul fone and the like; acid-anhydride curing agents
for epoxy resimnpsacdias iy, @R |gjddfe@€i th@BAYdbhdee1biaeldd t%ﬁ fi_(‘dx@
anhydri de, benzophenone tetracarboxylic acid dianhydride and the |ike; and
so on. OngnstlERAQPmdthamLanEde vseda-ApoRe tHe e ¥y dr ire f3henol
curing agents for epoxy resin such as phenol novolac are preferred fromthe
Vi ewpoi ntcoh thawita Qray @S of PEhdd 8y eurah Priaiicthedhesatunly tfedite
conponent ( B ) may usually be determ ned so that the cured product
obt ai ned &ompokhe ildierqasetive® £6861 Bbo@@qsi X on of the invention has a
high glass transition tenperature. For exanple, a phenol curing agent is
used as the compengteder: )invéheioat b0 sef ddleatpoxyoequirvyl entbwfidhe -
6 - 2 Septenber 2002 conponent (A) and the hydroxyl group equival ent of the
conmponent upBrirmst ddnaidift bhoarl. foimed by hsingatide Lrefiarahl yg matdeidthen an
am ne curing agent is used as the conponent ( B) , the ratio of the epoxy
equi val enflestrtibe d dyporabtvd AL))and the am ne group equival ent of the
conponent ( B) iswusually 1 : 0. 6to 1 : 1, and preferably 1 : 0. 8 .
When an aBEBAIRENYDEECRIRT IQN a@@nTHES INSENTISON he conponent (B), the ratio
of the epoxy equival ent of the conponent (A) and the carboxyl group

equi val ent of (e cormpomeset{ily) resigsgEnpedition, o8 tbelprelsen®? |, and
preferably 1 . 1. The sum of the conponents (A) and (B) is usually 5 to 90
% by wei ghRVBaSd@Torii S e tRREMOSEbEARJoT aiadr corpRPehE 50pAF o QUI1df t he
conposition. In the present invention, known conpounds can be used as the
poly ( etBBr "efishehich ¢ptedppbfenty KPIXY Pe$iRnFABFeGRF DPY he

pol y(ether sul fone) nol ecul e includes, for exanple, a halogen atom an

al koxy gr88p™ud3Hdnol i (& hyRiriBEARYrdePR AndOFh8PPKRe FeSidm 3 vi @i nt  of
sol vent resistance and toughpess of cured products, a phenolic hydroxyl
group is BPEFLE .rI§P%$ﬁ§ebase, it is preferred that the both termnals

henol i ¢ hydr oxyl ..In the poly(eth | f | ecul e,
SruCtural uni 8 SEoPTERAR t HEVERAI Y S I BN SRR 15 e

The anount _of.th qQnent is usual Ly I O to.70% by weight based on
the tot ;I b m%ﬁﬁt %8%%\@%‘5 ﬁﬁérgrﬁzgé—% P:enélléree%gi r?&oqe 7D §é)p elr%ée ~9b

conposi ti d f erab 0_to 0 j e is,]ess
corpost {1 B, BAIBLEl SRaL ol o0y puRl Ly WAl LIE AIMOL ! Sifess |
amount exggeds-Fb hy, yeight g g%%@gi@l‘,‘ idynpi ¢ Eoé?ﬁ!p‘?i'ntdl%- | over

or the water "absorption of cured products may 1ncreasé: Known process can
be adopt ed sahdt®) Processesifiiuding isomers), cyclopentyl or

cyclohexyl: i is a numeral of 0 to 3, and n is a repeating
number of 1 to 5. It is more preferable that R is methyl, ethyl,
or t-butyl; i is a numeral of 0 to 2, and n is a repeating
number of 1 to 3.

The amount of the component (A) can be suitably selected

in conjunction with other components and usually 1% by weight



produci ng the conponent (C). In addition, Exanples of comrercially

avai l abl e products include Sum ka Excel (trademark) , manufactured by
~Sum tonmo Chem cal Co. , Ltd. and REDEL (trademark), manufactured by Anpbco
Chenicals Corp. The thernpsetting resirg conposition ofy glggtérﬂggptzb@@ may
contain (D) a curing catalyst, for the purpose of pronoting cure reaction.
- Known conpounds can be used as the conponent (D). Exanples include organic
phosphi ne conpounds and tri phenyl borane conpl ex thereof such as

tri phenyl pho Lhe -

tri-4-met %I%ﬁg!ﬁyl Bﬁc?éf&rlanbel} r}-Eﬁ rrse?%o?&p‘ﬂ%ﬁﬁlﬁﬁogpa)ﬁieﬁle,on the total
tributylp Lne,- toy oct h hi,pe, .t is42CY, sphi ne and the

i ke; qua e?ﬁglrty%gho(sdp)ﬁ'on{%& ggﬁt éezugtﬁ etfgl?et et ra%én%%tlggﬁésphoni um

tetraf | uorobor %tr%c%]g r@&u&%uoﬁﬁgﬁigﬁ%%ﬁ%dﬁgﬁpﬂﬁpr@gﬁ g e dd ke

tertiary am nes such as tr

1, 8-di azab| I . :1)&[19&0 -4 I | ag,ne e lJjke; :‘H‘fé rnary
anmoni um %%ﬁ%{é g&?ﬁﬁag; enzysl'eélﬁlf?r%}f‘g%?ggﬁngh?u%%%l% 'deé) %eonzy f.\lrrlpmat hyl
anmmoni um X| he L.u of at ; 4k kes

T dazol e e e D el S ek a2 SRy e Bl s

2- et hyl - 4gpt RuhioRHAZOl €5 @ndnEhg rbisk@icANE SO ORIk Ne QLcAPEE o diifn can
be used. Anong thém organi ¢ phosphi ne conpounds and i m dazol e conpounds
are prefepfadoxhifee anount of the conponent ( D) can be suitably sel ected
so that the gel time of the thernosetting resin conposition of the

invention is the desd Ak yahteinkSHak by, RHeWEr IthdRindd afod hsed

thernosetting resin conpositionis 1 to 15 mnutes at a tenperature within

a range ohs8@hd by dfenddicbiroRpd:ie HdeinDset thag chapohema@s) i on of
the invention may contain, if necessary, a thernosetting resin other than

t he conporgampiA)s .idwaipd eSolfnlude cephsy oleshiismy keyed tF dihae pntponent
(A), cyanate resins, addition polynerization products of bisnmaleimds and
di am nes, rakkenytchrad patherlsnsuohaas dursyo hylowelnzy) palenerl -cepiciiets of

bi sphenol A and the |ike) al kenyl am ne resins such as vinyl benzyl conpounds
of di am nodilptrertddree hanendndhehd ilkee  ammd kg nghréhgergesdsh fag dgoxapar gyl
et her of bisphenol A and the |ike, al kynylam ne resins such as propargyl
conpoundsTrefidi adFodkphéhgiandiamd dnd ddamin@éirbhaydl meddians), r esol
resins, allylether conpounds, allylam ne conpounds, isocyanates,
triallylidéeypamadirRenyistlirneaand difts Likeawlaqgdngnitott bdaigiring

pol yol efi ne conpounds and so on. As the epoxy resins except the conponent

(A), exenpidielited EA% eHGFY SeFTHl UG AfuRYTEoaF L dpbx 2 ¢t japhydride,

trimellitic acid anhydride, benzophenone tetracarboxylic
acid dianhydride and the like; and so on. One or more of them
can be used. Among them, polyhydric phenol curing agents for
epoxy resin such as phenol novolac are preferred from the
viewpoint of low water absorption of cured product.

The amount of the component (B) may usually be determined
so that the cured product obtained from the thermosetting
resin composition of the invention has a high glass transition
temperature. For example, a phenol curing agent is used as

the component (B}, the ratio of the epoxy equivalent of the



- 9 - 2 Septenber 2002 derived fromdi hydric phenols such as bi sphenol A,
bi sphenol F, tetrabronobi sphenol A) bisphenol S, dihydroxybiphenyl,

di hydr oxynapht hal ene, di hydroxystil bene, al kyl -substituted hydroqui none and
the like; novolac type epoxy resin deriged from novol aggepushibas 20eno
novol ac, cresol novol ac, naphtol novol ac, bisphenol A novolac and the |iKke;
- pol yfuncti onal epoxy resins derived from pol ycondensati on products of
phenol conpounds such as phenol, al kyl-substituted phenol, naphthol and the
l'i ke W thcghpahent: aladehylestissiChvasokgieRfidad adgetvdeenal ke +gubstituted
t erepht hal al dehyde and the |ike; epoxy resins derived from pol yaddition
products eémpbaeal ¢eNPagndsuaitiyy aycl opentradilene: .andas@ reflrddiey, the
t hernosetting resin conposition of the invention may contain, if necessary,
a thernopiasti¢ wRshnaat Aer ndhdurtiey cogPenens (sed as Exanploampdiudrde

pol ysul fones , polyetherim des) pol yphenyl ene ethers, polystyrene,

pol yet hyl epg, pRkybHtadi spetnBOkPbiydegu iRQRIIGA RAnates caomsi | @ s,

pol ynmet hacryl ates, term nal am ne- and term nal carboxyl-nodified

pol ybut adagaecias iy bl &48DeRS enfDEE fived compRaids (Bhei eafswdnth ¢ he
like. Still, the thernosetting resin conposition of the invention may be
conferrediw bheptwtosat,tang groperdylyilf : lec®ssanen Earaex@ampimssasrdy| at es,
nmet hacryl ates, styrene conpounds or the |ike can be contained. Still
further, tueinkeageset tisngskeasias chepeiniparemnt (B), tthe ZatSeptefibgie 2002
the invention may contain, if necessary, known additives including organic
fl ame retapdey sguhvademtonmf- that@aompogepdl Yaaromdatles cdrmnoy Tartaimi ng
pol yphenyl ene oxi des, brono-contai ni ng pol yacryl ates, brono-contai ni ng

pol yst yr eagsisad emte offi kke d¢ompgaant Bams netwlder 1such. &istait i nord,
trioxide, alum num hydroxi de, phosphorus red and the |ike; nold rel ease
agent suchnds pweferabynt stéarate and the |ike; surface treatnent agent
such as silane coupling agent and the like; organic filler such as powdery
epoxy resins, FRaymn mf dhaecomBPRsntFoddr @ng 3 )r dsi s ugpbliried yto
guanami ne resins, powdery polyester resins and the like; inorganic filler
such as sPPRCRY “WHahhLased 4n Fhokicdel anguntieofi Kee waPeRedhs (Phk

t hernosetting resin conposition of the invention is suitably used as a raw
material £8r (&)r &f EFRHEAMAPAGCEPer of insulating material in the
bui | d-up net ho ause the cured roduck obt ai nabl e therefromis

d b
excel lent in hedt CiQﬁ%ﬁﬁﬁf }IRVERELPPon FOGH e COIRAYTER i s BF YiR4
th tti i iti f the | ti i | ude i | at |
mater i al s Fol PESROLR (8 REENDHLOPRE) PRahEheoBRP PR ot ho, tCOMORT t o
materi al s r%dhescjéle lﬂgtfgigl %tn%%i rét ilr}_gonrrq er%fl 8u nditnrcl: i ke. é n_the
E e TNS f Yot B

pr esent iﬁven 1 on, aring erial’ for -Up ne Y0d reters to a
material hauing & Leghig ngaé{?"ﬂgal Y& J¥ g %% by E?A’egwﬂ'&*}f‘%
. & K . xyl .

Fhernnsettlng resin - § -_é Seﬁ?eﬁberég g% onposi |onlof $ﬁ??%vgnt|on
i n the fogmQf, ?nﬁhﬁ% 19k &, TigBm The FealpoaH gk cf‘ﬂvéﬁﬁ’ &le By DS DI | 0.
The thickness "of one resin-contalning layer is usually wthin a range of 10
to 300 UuMana toughness of cured products, a phenolic hydroxyl group

is preferred. In this case, it is preferred that the both

terminals are phenolic hydroxyl groups. In the poly(etherxr

sulfone) molecule, structural units other than the

terminal(s) are not particularly limited.

The amount of the component (C) is usually 10 to 70% by

weilght based on the total amount of the thermosetting resin



Processes for producing the insulating material include, for exanple,
processes (i) and (ii) described below (i) Conponents for use in the
.thernosetting resin conposition of the invention are nmxed with a sol vent
such as Y-butyrol actone, dinethylformande (DV)) Nmt@ﬁd&xéh@b}m ( NMP)
or the like, if necessary. The mxture is directly applied on a core board
"with aroll coater or a table coater. After evaporating the solvent , the
m xture is cured by heating to forman insulating layer. Then a circuit is

formed by, : RLQGCES 0¢CBSE,aRdat Ry -cbqptdur e, gReat ed
to form actﬁ?lgé}gﬁgﬁla'yzarﬁ igﬂi%%{]ig%g{’l gge??: g'@%( :B:Y)s wgolrrpon'_enﬁge?lprt use in
the thernpsshhkng o a¥dk Cﬂ@ﬁsié%oﬁyo%eﬁ%ﬂ,nvﬁi@'E’Buﬁhﬁe@sx%@ Wil @

sol vent such as y-butyrol actone) difret hyl'f ormam de ( ),

Nmet hyl pyg £kl d@Reni MR U adde Inreh tht ARGESS AU NcedBE 7@?(}5%"%j.ig?x_t@pp| i ed
on a copper |leaf using a table coater or the like to forma thinTfilm Then

the filmpsotegaked bPest ¥hHE:! BoRYdRARAGNIndPe1 sQk¥eBl kBl Qaea

sem -cured resin-copper leaf . The sane | eaves are piled one by one onto a
core boarghapdpeulrd Jy HepbdngrbQubsMmCiftdbdasdhis - ~2 - 2
Sept enber 2002 procedure is repeated to forma build-up layer (insulating
llayer). In thexplRELSSrdddssCeRHAl beORIIHe EVAPOLRLI PR olRe 2@ vyt are
suitably sel ected according to the conponents used in the thernosetting
resin conppsiticampnth&ki dsmpofeafoyal) .of thhasmaliseid, kkaablys bhe
conditions include a tenperature within a range of 60C to 200C for 1 to 30
m nut es . cdfifesidiidigl yedvadl Ayl Bepriodgduic| itdebudé osurizapiE&ced Met hod
conduct ed under conditions including a tenperature within a range of 60C to
200C for BOradediaask X 0mMariidcstured HyoSugds omeThemiddiecot.heLtdanthd i n t he
process ( ii ) , conditions for heating to performsem-curing are suitably
sel ect ed REDEBLdi(rngrddendack fompenefts tused iby tAeotbhelChesgickilisg Coasi.n
conposition and kind and anmount of the solvent . Usually, the conditions

i nclude a tenpé&iat Gherwiotsts tnting argd nofoBPCs L 1200¢E ftdre Anven8honiman es.
The curing nethod by heating of the resin-copper |eaf includes, for

exanpl e, aopfEliad (&) IfegLEmes Siag s Tdudia Whrrl@unmel tdHrpFomediivdi ng a
tenperature within a range of 80C to 250C for 20 to 300 nminutes under a

mol di ng pFESSUFEASELIAR kgKaavWn orPR Ui TMan behaspAsaf athdFarman e of
the invention is suitably used as a raw material for a build-up print
circuit béBid, BEeapdes tingledeePFeapicn PheAPH e sEaReeuntfeaphocess for
produci ng the build-up print circuit board may be a known - 13 - 2

Sept enber TFAER DL POT AN cap@lerohneFREE] %%ﬁgé’ﬁ g TREeeIAbasPhinRe -

| nvent]on.can e diSed) S8- 2y TAoTRLST A 0T (rI Sy S, PRBL g oLhgT than

tributylphosphine, trioctylphosphine, tri-2-
cyancethylphosphine and the like; quaternary phosphonium
salts such as tetraphenylphosphonium tetrafluoroborate,
tetrabutylphosphonium tetraphenylborate and the like;
tertiary amines such as tributylamine, triethylamine,
1,8~-diazabicyclo[5,4,0]lundecene-7, triamylamine and the
like; quaternary ammonium salts such as benzyl trimethyl
ammonium chloride, benzyl trimethyl ammonium hydroxide,

triethyl ammonium tetraphenylborate and the like; imidazole



EXAMPLES The present invention will now be described by reference of
Exanpl es, which should not be construed as a |imtation upon the scope of
.the present invention. Exanples 1, 2) 3 and 4; Conparative Exanples 1 and 2
Conponents and solvents listed in TablLeg 1 were nm xed i QRptéhbes 2002 parts
by wei ght) described in Table 1. The obtai ned m xtures mePe spread all over
- Teflon sheets to a thickness of about 200 um These were dried at 100C for
10 m nutes under vacuumto form sem -cured products. The sem -cured
product s gehpolifal- RRESelk ai- &t Wy EsRuUAE 20N 50 kadewl and under conditions
described in Table 1 to give cured products. The obtai ned cured products
wer e assayeth{0imdldasolld andl then ieepeirad We olg) opy Ueim@rd of them
t her noanal ysi s apparatus TMA 120 manufactured by Sei ko Electronic Ind. The
results atgnsbewisied.TaBhenl them, lbrganSeppavlen 202 dubdendsExampl e
1Exanpl e 2Exanpl e 3Exanpl e 4Conpar ati veConpar at i veExanpl e 1Exanpl e
2Epoxy- - - 1 {0458 z%N @S idbmiddnnyd 74be I5rdfelredasi n- 2Phenol 2823. 12823. 1- 24. 5nov
ol acPES5003P- - 1530- - PES4800P1530- - 30302E4Mz0. 10. 10. 10. 150. 1DVMF1001001001001
00100Tg (TVA216R202064304 156 rebhpdhewd 0101} 78af s sGi Ayl el Ky 5
Ccondi ti onx 2hx 2hx 2hx 2hx 0.5hx 2h120 Cx 2h150 Cx 4h - Epoxy resin-1: an
epoxy ressa tieatvenef ge €1msadf nhwltate fmandtadchyr edshy Sohiptogin: idrem cal
Co., Ltd.) - Epoxy resin-2: an epoxy resin derived from pol ycondensat e of
2-t-but yleB- teehyhpleerdlommnd 4Hey dremdpbedzabtiehydeUspadpar, egdradearidig to
JP-B-7-121979, Referential Exanple 1). The repeating nunber n is about 1.5.
- Phenol gelokaoe wdndfhac ttireguhdse tAriakawae €hencoap olsddusiy iies,1 1tad.15
PES5003P: pol y(ether sul fone) (trademark: Sum ka Excel 5003P of term nal
phenol i ¢ hydnoep agr ;uptdéyperatenef atthied Dy HBuge t offo8 ChenteaksadC, Ltd.)
- PES4800P: pol y(ether sulfone} (trademark: Sum ka Excel 4800P of term nal
chl orine type, Imadfddtipredthy Hieamopetthag casicocompesdtipn o RN :
2- et hyl -4- et hyl i m dazol - 15 - 2 Septenber 2002

invention may contain, if necessary, a thermosetting resin

other than the component (A). Examples include epoxy resins
other than the component (A), cyanate resins, addition
polymerization products of bismaleimids and diamines,
alkenyl aryl ethers such as bisvinyl benzyl ether compounds
of bisphenol A and the like, alkenylamine resins such as
vinylbenzyl compounds of diaminodiphenylmethane and the like,
alkynyl ethers such as dipropargyl ether of bisphenol A and
the like, alkynylamine resins such as propargyl compounds of
diaminodiphenylmethane and the like, phenol resins, resol
resins, allylether compounds, allylamine compounds,
isocyanates, triallylisocyanurates, triallylcyanurates,
vinyl group-containing polyolefine compounds and so on.
As the epoxy resins except the component (A),

exemplified are, for example, di-functional epoxy resins



The thernosetting resin conposition for build-up method according to the
present invention gives a cured product excellent in heat resistance. Using
.said thernosetting resin conposition, a useful insulating materi al for
buil d-up nmethod as well as a build-up_ rq'l nt circuit bogig} r%bBF -
16 CLAIMS: 2 Septenber 2002 1. An insulation |layer havin th|c ness of
10 to 304 a mused for build-up nethod, wherein the |ayer |s formed by
curing a thernosetting resin conposition conprising (A an epoxy resin

LoD s i PYehoE b (pdadyo dlng) 60 APRNE Il PPAXVDE EBHIRANT (O
the formy a teELusERR Oup,%yez\dytiggaa%ﬂe&ﬁ%;@f@xgegggwl o

i ndependent |y, an al aw h car’bons

havi ng S&ﬂl}?df@&? %m al[aert‘é/drcﬂ E’Hﬂbgﬁg' n%l}@%iosggs?:.aurtl&c&%datom

whi ch contalns group aV|n 5to | represents eac

|ndependq9§a¥?augﬂg%ra tﬂet91§e ~hBeB1lad %y% O%p%Q&ereglﬁaﬁegﬁv%Q? sane

or different from each other n represents -a repeating nunber of 1t

10. 2. Th@rérﬂ%@éié’é‘s's@&{ a%%ﬂéﬂbﬂ%é@oféé' rBrE'esH‘i“n%hrotl% tﬁ‘iﬁﬁ'?:%qt ti ”9

resin conmposition further conprises (D) a curing catal yst. I nsul ati ng
material 4¢oRuk!, douRJIRIAWH Nayb0g1hBe ahdy &hdf1 H&l M&1 PFulctional

epoxy resins derived frompolycondensation products of phenol
compounds such as phenol, alkyl-substituted phenol, naphthol
and the like with divalent aldehydes such as
terephthalaldehyde, alkyl-substituted terephthalaldehyde
and the like; epoxy resins derived from polyaddition products
of phenol compounds with cyclopentadiene; and so on.

Further, the thermosetting resin composition of the
invention may contain, if necessary, a thermoplastic resin
other than the component (C). Examples include polysulfones,
polyetherimides, polyphenvylene ethers, polystyrene,
polyethylene, polybutadiene, polyimides, polycarbonates,
polyacrylates, polymethacrylates, terminal amine- and
terminal carboxyl-modified polybutadiene-acrylonitrile
rubbers, modified compounds thereof and the 1like.

Still, the thermosetting resin composition of the
invention may be conferred with photosetting property, if
necessary. For example, acrylates, methacrylates, styrene
compounds or the like can be contained.

Still further, the thermosetting resin composition of



4 . A build-up print circuit board formed by using the insulating materi al
of Caim3. 2 Septenber 2002 -17 5. The use of a thernpsetting resin
.conp05|t|on conprising (A an epoxy resin represented by forrmula (1), (B)
curing agent for epoxy resin, and (C) ol y(et her sul y 1 CN
I (R h 10 . (R~ ochy 18 (1) in the Tormil a, G%E%purag?gﬂzso%%ycidyl
"group; R represents each independently, an al kyl group having 1 to 10
carbons, a cylcloal kyl group having 6 to 20 carbon atons which contains a
cycl oal Kythagr QHP ehAViol) ey Ccdn€RLAONSE Qe ce dWAlFPCakROWN2Q d@iGUR d¥avi ng 5
to '7 carbons; i represents each independently a nuneral of 0 to 4; when

is 2 or rmmelualﬁ@/ dreyrec Sﬁmn@rrdltfa&@ree_ntsddtoragashombh@ro,ntaemchlrh
represents a repeating nunber of 1 to 10 of an insulation |ayer haV|ng a

t hi cknesspolyt@rbenites, -t sthedcbAt abuiind Wo Ipdheflylene oxides,

Q

bromo-containing polyacrylates, bromo-containing
polystyrenes and the like; inorganic flame retarder such as
antimony trioxide, aluminum hydroxide, phosphorus red and the
like; mold release agent such as waxes, zinc stearate and the
like; surface treatment agent such as silane coupling agent
and the like; organic filler such as powdery epoxy resins,
powdery melamine resins, powdery urea resins, powdery
guanamine resins, powdery polyester resins and the like;
inorganic filler such as silica, alumina, titanium oxide, and
the like; and so on.

The thermosetting resin composition of the invention is
sulitably used as a raw material for a resin-containing layer
of insulating material in the build-up method, because the
cured product obtainable therefrom is excellent in heat
resistance. In addition, other applications of the
thermosetting resin composition of the invention may include
insulating materials for use in a method other than the
build-up method, composite materials, adhesive materials,
painting materials and the like.

In the present invention, the insulating material for
build-up method refers to a material having a resin-

containing layer produced by curing the thermosetting resin



2 Septenber 2002 -18 6. A nmethod of producing an insulation |ayer having a
t hi ckness of 10 to 300m used in build-up nethod wherein the nethod includes
formng the insulation layer by curing a 5 thernosetting resin conposition

conprising (A) an epoxy resin represenyed by formula (Q)Se;(t@nb%r%(bi‘
agent for epoxy resin, and (C) a poly(ether sulfone), 10 ~J cR)i 15 (1) in
“the fornula, Ay represents glycidyl groups R represents each

i ndependent|ly, an al kyl group having 1 to 10 carbons, a 20 cyl cl oal kyl

group_havidign6si @188 AN 1akQE: W G ¢RRt ALPA @f%’%h@%‘tké{!r 'FQupm havi ng
5 to 7 carbons, or a hydrocarbon group having 5 to 7 carbons; | represents

each i ndepeadeathy- @oRuERmAln P11 yd £ rﬂay\mgnpuba 2 9heMRRE cKRIEY die the
sanme or different fromeach other; and n represents a repeating 25 nunber

of 1 to lfhe résﬁ§3coﬁ¥ﬁmn¥36-ﬁ%%%r/gﬂ usually within a range of 10
to 300 um.

Processes for producing the insulatingmaterial include,
for example, processes (i) and (ii) described below:

(1) Components for use in the thermosetting resin
composition of the invention are mixed with a solvent such
as y-butyrolactone, dimethylformamide (DMF), N-
methylpyrrolidone (NMP) or the 1like, if necessary. The
mixture i1s directly applied on a core board with a roll coater
or a table coater. Afterevaporatingthesolvent,themixfure
is cured by heating to form an insulating layer. Then a
circuit is formed by laser process or plating process and this
procedure is repeated to form a build-up layer (insulating
layer).

(ii) Components for use in the thermosetting resin
composition of the invention are mixed with a solvent such
as y-butyrolactone, dimethylformamide (DMF), N-
methylpyrrolidone (NMP) or the like, if necessary. The
mixture is applied on a copper leaf using a table coater or
the like to form a thin f£ilm. Then the film is treated by
heat while evaporating the solvent to form a semi-cured
resin-copper leaf. The same leaves are piled one by one onto

a core board and cured by heating to form a circuit. This
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On the other hand, in the process (ii), conditions for
heating to perform semi-curing are suitably selected
according to the components used in the thermosetting resin
composition and kind and amount of the solvent. Usually, the
conditions include a temperature within a range of 60°C to

200°C for 1 to 30 minutes. The curing method by heating of
the resin-copper leaf includes, for example, a method of
heat-pressing conducted under conditions including a
temperature within a range of 80°C to 250°C for 20 to 300
minutes under a molding pressure of 10 kg/cmzto 100 kg/cmz.
The insulating material of the invention is suitably
used as a raw material for a build-up print circuit board,
because it is excellent in heat resistance. The process for

producing the build-up print circuit board may be a known
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KK 10!'. , 40%&thbs (iigfaxls Yo Ode&ghk- )y @E¥E Hed YIRUT &b - 1. The
obtained mixtures were spread all over Teflon sheets to a
thickness of about 200 um. These were dried at 100°C for 10
minutes under vacuum to form semi-cured products. The
semi-cured products were heat-pressed at a pressure of 50
kg/cm® and under conditions described in Table 1 to give cured
products. The obtained cured products were assayed for glass
transition temperature (Tg) by using a thermoanalysis

apparatus TMA 120 manufactured by Seiko Electronic Ind. The

results are shown in Table 1.
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10@@d>!' 1 1109 () -<<t 11111 rSAf110% & () -Yy10% & ()- 10-u-u
10-u-u Comparative | Comparative
Example 1 | Example 2 | Example 3 | Example 4 Example 1 Example 2

Epoxy - - - - 70 45.5
resin-1
Epoxy 57 46.9 57 46.9 - -
resin-2
Phenol 28 23.1 28 23.1 - 24.5
novelac
PES5003P - - 15 30 - -
PES4800P 15 30 - - 30 30
2E4MZ 0.1 0.1 0.1 0.1 5 0.1
DMF 100 100 100 100 100 100
Tg (TMA
method) 216 ‘ 220 205 204 176 150
Curing 175°C 175°C 175°C 175°C 8o0°* C 175°C
condition x 2h x 2h x 2h x 2h x 0.5h x 2h

120°C

x 2h

150°C

x 4h

- Epoxy resin-1l: an epoxy resin derived from cresol nowvolac
(manufactured by Sumitomo Chemical Co., Ltd.)

- Epoxy resin-2: an epoxy resin derived from polycondensate of
2-t-butyl-5-methylphenol and 4-hydroxybenzaldehyde (prepared
according to JP-B-7-121979, Referential Example 1). The repeating
number n is about 1.5.

- Phenol novolac: manufactured by Arakawa Chemical Industries, Ltd.
- PESS5003P: poly(ether sulfone) (trademark: Sumika Excel 5003P of
terminal phenolic hydroxyl group type, manufactured by Sumitomo
Chemical Co., Ltd.)

- PES4800P: poly(ether sulfone) (trademark: Sumika Excel 4800P of
terminal chlorine type, manufactured by Sumitomo Chemical Co., Ltd.)

- 2E4MZ: 2-ethyl-4-methylimidazol
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resin composition, a useful insulating material for build-up

method as well as a build-up print circuit board are provided.
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in the formula, Gly represents glycidyl group; R represents each
independently, an alkyl group having 1 to 10 carbons, a cycloalkyl
group having 5 to 7 carbons, or a hydrocarbon group having 6 to
20 carbon atoms which contains a cycloalkyl group having 5 to 7
carbons; i represents each independently a numeral of 0 to 4; when
i is 2 or more, R may be the same or different from each other:
and n represents a2 repeating number of 1 to 10.
2. The insulation layer according to claim 1, which the
thermosetting resin composition further comprises (D) a curing
catalyst.
3. An insulating material for build-up method having the layer
of Claim 1 or 2.
4. A build-up print circuit board formed by using the insulating
material of Claim 3.
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in the formula, Gly represents glycidyl group; R represents
each independently, an alkyl group having 1 to 10 carbons, a
cylcloalkyl group having 6 to 20 carbon atoms which contains
a cycloalkyl group having 5 to 7 carbons, or a hydrocarbon

20 group having 5 to 7 carbons; i represents each independently
a numeral of 0 to 4; when i is 2 or more, R may be the same
or different from each other; and n represents a repeating

number of 1 to 10 of an insulation layer having a thickness

of 10 to 300 um used for build-up method.
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thickness of 10 to 300um used in build-up method wherein the
method includes forming the insulation layer by curing a
5 thermosetting resin composition comprising (A) an epoxy

resin represented by formula (I), (B) a curing agent for

epoxy resin, and (C) a poly(ether sulfone),
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in the formula, Gly represents glycidyl group; R represents
each independently, an alkyl group having 1 to 10 carbons, a
20 cylcloalkyl group having 6 to 20 carbon atoms which contains
a cycloalkyl group having 5 to 7 carbons, or a hydrocarbon
group having 5 to 7 carbons; i represents each independently
a numeral of 0 to 4; when i is 2 or more, R may be the same

or different from each other; and n represents a repeating
25 number of 1 to 10.



