AA 608 - 1 - DESCRI PTI ON RESI N COVPOSI TI ON FOR PRI NTED W RI NG BOARDS
TECHNI CAL FI ELD [0001] The present invention relates to a resin
conposition that is useful in the case of using in an insul ated | ayé®c08
inaprinted wiring board material. BACKEGROUND ART [ 0002] _
Acconpanying the reduced size and higher perfornance of electronic
devices in recent years, nultilayer pbkggﬁgP%§@kring boards are being
provided with increasingly hyperfine conductor wiring in order to

i nprove the nmounting density of electronic conponents, thereby

creating a desire fOfRE%@N”@bQ@MS@@@@R'@oRfPﬁ?N@Engkﬂ§ﬁﬁ“%6kEBS

Known exanpl es of net U - ; _ e
wiring on an insulated layer include additive nethods, by which a
conductop layer is formed by non-el eetpRb¥hi,crpEabi ng only, and

sem -additive é s, by which a conductor Tayer is forned by

el ectrolytic pF§ ¢ﬁ€ after having fornmed a thin copper |ayer over the
25entire surface byrmrpzedzmt% ClilryiféICtjpiratﬂd"ﬂgatéS)Pch}/@d_fé&ﬁir{]'&ﬁﬁbosi%ion
etching a thin_ copper |ayer. [00Q3 n general, in the case o
form ng t hr oug%h%tgljésé %?é/‘%]i nd’ quﬁels Cfaestﬁlicfgedl 9t 1t ayuiated layer
connection of pmianpmﬂﬁﬂmdrWﬁmﬁﬂgmmerdnmdﬁﬁﬁﬂakuocessing, desnear
treatmepp is carried out in which a neutralization step is carried

out mﬁtg a reductant after having gone through wet treatment with a
swel I'ing agent and al kal i ne per mangcfetf=RBINT iART or ot her oxidant in
order to removgy@Eprs occurring at 35that time. In addition to _
carrying out for the purpose of renoving smears, desnear treatnent is
al so used in seni- IR WEIDIAE iTedraet tigenad diadimesine forntnce
strength wi th dhe condusior dayeled ormed dher eon iy f lrglrl%s}ﬁeﬁ aFri ted

conparatively | arge physical anchor on the |nsulated |ayer ce by
me?ptre ?nﬁng_wirf%gr£3grds are being provided with incggasingly

hyperfine conductor wiring in order to improve the
mounting density of electronic components, thereby
creating a desire for technology capable of forming that
wiring. Known examples of methods used to form high-

20 density, hyperfine wiring on an insulated layer include
additive methods, by which a conductor layer is formed by
non-electrolytic plating only, and semi-additive methods,
by which a conductor layer is formed by electrolytic
plating after having formed a thin copper layer over the

25 entire surface by non-electrolytic plating, followed by
flash etching a thin copper layer.

[0003]
In general, in the case of forming through holes or
blind vias required for interlayer connection of printed

30 wiring boards by laser processing, desmear treatment is
carried out in which a neutralization step is carried out
with a reductant after having gone through wet treatment
with a swelling agent and alkaline permanganate solution
or other oxidant in order to remove smears occurring at

35 that time. In addition to carrying out for the purpose
of removing smears, desmear treatment is also used in

semi-additive methods in order to ensure adhesive



[ 0004] 5The roughness of the insulated |ayer surface is preferably as
| ow as possi bl e since excessive roughness prevents the plating of
deep portions of physical anchors from being conpletely renoved
during flash etching processing of the sub8equent step. On the other
hand, 10adhesive strength between the conductor |ayer and insul ated

Lﬁ??gcgergse;ge%s‘mw /&EC é}ﬁ? ‘ﬂ%{gﬂnan IﬂSUﬁJ}?n Cfpfegjlyeg%’ eoglels%er

conposi tion i sE¢EHAF e QQWRR%&%%R%&H(&&ﬁQﬁ]HHMSNQQﬁn&ﬂChnﬁuﬂn\nhe

15strength wi tind.he, conducior Myﬂcee\@n At OughnRSS. of the
i nsul at ed Iayer surface is | ow [0005] As a nmeans of solving

this problem B.Q%%hnology is known that uses as conponents of an

insul ated | ayer resiie 20000Masid i N whd ubhern compongt:- andlor.d ild er
t hat deconpose; c%ne off or dissolve in _an oxidant in the formaof an

al kal i ne per 56137 i i e PR ING deRarc st ightt quEwess
Pat ent Docunenpsederdios Hhe Fbne: isiy fac elddy egpiardtd est aneyghiscl ogtthors

as being forned in the 25ins er ace as_.a result of this
r ubber conpone%?“%&ﬁ%ﬂ f??Wégqﬁggbﬁﬁ%% ﬁﬁycéﬁﬁl Drrstore i vi ng
during desrrearp:rtasce@asmg of rtateebwkrm;ﬂdnmgsﬂep hi gjfn aﬁhﬁsmmezstrra&ngt h

betmeen he co sul a | ayer ver, it,has
not beenbp053|{ﬁkg% e I%?E%b rJﬁmsu qﬁ“a %ﬁ%ﬁc Wg I?&Uﬁ%ness
and pl ated coppequa@n%Wéllmsst@m i hdmeoneasenalfl tJhiesJ:éle“ esiughness of

conp05|t|ons P ?ggggg tent, gﬂggg [ 06] -3
Patentéﬁéxiﬁé§%$¥éd apanese ﬁ%ggﬁggeJR%E entjétgllcatlon No.
2007 294487 Accowmymmu@temdm ngrieidarg g Petient is

Publ i cat i on Nore b0 JABHE SR SN RogENt: e Japanes e diaxap ned
Pat ent Publication . 2007- 254709 DI SCL URE OF THE | NVENTI ON
15 strength with the conductor layer even if roughness of

the insulated layer surface is low.
[0005]
As a means of solving this problem, a technology is

known that uses as components of an insulated layer resin

20 composition a rubber component and/or filler that
decompose, come cff or disseolve in an oxidant in the form
of an alkaline permanganate solution used during desmear
treatment (see Patent Documents 1 to 3). Fine surface
irregularities are disclosed as being formed in the

25 insulated layer surface as a result of this rubber
component and/or filler decomposing, coming off or
dissolving during desmear treatment, thereby resulting in
high adhesive strength between the conductor layer and
insulated layer.

30 However, 1t has not been possible to realize both
insulated layer surface roughness and plated copper
adhesiveness even in the case of these resin

compositions.

35 [Prior Art Documents]

[Patent Documents]
[C008]



10[ Probl ens to be Sol ved by the Invention] [0007] An obj ect of
the present invention is to provide a resin conposition that all ows
the formati on of a roughened surface having a | ow degree of roughness
on an 15insul ated | ayer surface in the casé of using in an insul ated
layer in a printed wiring board material, and denonstrates superior

adhesi veness, noi sty j at ' e and. | oyt enperature
expansi on of a conduc?%fpls%g/gruh or hrr]g'd %grﬁ%lhéeéérag%b%%nrg?%%\ﬁaa%@% as
wel | 20as a prepreicatben MehetdQ7m348% o0il-clad | ami nate sheet and

printed wiring boarghusindhdhdhetest N %HJ‘% [ Means | ving
the Probl ens] [0008] 25As a res%lt of con UCtéI n[g&e};a[t ensi vegé;{eunles,
the inventors BfPtHea prdseir- iBEM4%9HE ound that the aforenentioned

br obl emssar e ol vetbdbodts] Mgeidnd 51 9: CORAN Id ARSI NfkedA) an
aci d-sol ubl e iilpﬁorgani c. filler, 41 _) %, c%/anate ester conpound, and (C
an epoxy 30resi e TiHerely ¥ead (gT tOhpl etion of the present

i nvention. Although the reason for this is unclear, it is presuned to
be as follows. Nanely, it is h8, i.n addition to the

aci d-sol ubl e inorganic fill eréﬁéﬁ%ﬁn—gﬁw VENEIPHGuct ant  but
not dissolving in 35an al kaline oxidant used in a desnear treatnent

step, aspa res f est er nd (,B) havi ng high
cheni ca Oresi st%fnoc}se)l,er{‘{gm;ﬁ%?%o?fﬁ Ciggmf ﬁ%lrr%gjﬁr}%erﬁ%rgr -4 - (A
only comes of f[Q40H neutralization step enpl oying the acidic

reductant w thout comfg. off in ﬁﬂgr%m - usi ng. t.he al kal j ne
oxi dant duri ng desnearcg}?}r eat Irrentt,an% ereby H;%Larﬁjlteﬁgtgl snurgsacteO provide 5
irregul ariti est$oOFheEPRRT - Bithsiladt ed Javgert surfame tiordenbrst r at e

anchoring eff eedgyHd NG f0or @t iR 9f o & o r fects of
the I nvention], L?)(3([)09] 10The resin clor?p_osi %;Eéoi}rﬁi?%feosd A HrPlan
i nventi on at |Jé£a%{lét$eﬁﬁ>rﬂsétsf@aﬁ SUHRLOfiN Had slassniafy wefifrecti ian t he

case of using fims@kddisulatad Ja%erdihi O itiet; beand Wdddl8a1, and
mat eri al : (1) formation of a roughened surface having a
| ow demonstrates ‘superior adhesiveness, moisture absorption
heat resistance and low-temperature expansion of a
conductor layer formed on the roughened surface, as well
20 as a prepreyg, resin sheet, metal foil-clad laminate sheet

and printed wiring board using that resin composition.

[Means for Solving the Problems]
[0008]

25 As a result of conducting extensive studies, the
inventors of the present invention found that the
aforementioned problems are solved by using a resin
composition comprising: (A) an acid-soluble inorganic
filler, (B) a cyanate ester compound, and (C) an epPoOXY

30 resin, thereby leading to completion of the present
invention. Although the reason for this is unclear, it
is presumed to be as follows. Namely, it is presumed
that, in addition to the acid-scluble inorganic filler
dissolving in an acidic reductant but not dissolving in

35 an alkaline oxidant used in a desmear treatment step, as
a result of the cyanate ester compound (B) having high

chemical resistance, the acid-soluble inorganic filler



15degree of roughness on an insul ated | ayer surface; (2)
superior adhesiveness to a conductor |ayer fornmed on the roughened
surface; and, (3) superior noisture absorption heat
resistance. In addition, a printed wiring Board having the

20af orenenti oned effects is obtained by a prepreg, netal foil-clad

am nate sheet (and, £siaysheatc f; 4 he AIASENG I AVEN!T LAV NG Ay 1

i nsul ated | ayer contalning the resin conpo ion o prese

i nvention. 25DESCRPTON CREVBODHNVENT S0 00101 | Resian Congpusitripritep

According to oneiaspesd OfdhePresent Wﬁ%ﬂ&ﬁies@néﬁ'ﬂl}wt' on
i

is provided conprising: (A), an acid- 30sol ubl e inorganic , '(B)

a cyanate est erICERRY (V) ani epoiir fraes i r ey sl awidi e < diprosid ion amy
further gont aiimgD)atsmed gim de-and! oo (Bnsiditie [é}%ﬂdriﬁﬁf@f&ts
of the aci d-so% ubj e ;ﬁmr nic filler (A) 35used in the presen

i nvention incl Th ‘ijﬁﬁ? Txi e &I HIYaniay Hyrdr oxi des. Her e,
"aci d-sol ubl e" refers to denonstrating solubility with respect to an
acidic - 5 - ctant used to neutralijze the al kaline oxidant
during desnear [Esfﬁea(ftrﬁencf%.l 1ﬁe\i/”oer elor’s“beerb”fc?@al ly, "acid-soluble" refers to
normal | y denonB?@@8J ng solubility of 5 g/L to 30 g/L, and preferably

10 g/ L 25 g/L, w pec 0. 5a neutralizing treatnent sol utian
nmanuf ac%ﬁred by Ox\lljfn%é1é1e:%1&§a%or+pnodsuls LY IF /ﬁ_se(ﬂ%\:-@(?dlstlon at
Neutralizer (sktdsiriderapighratad /dny .of 00K2]fExanplres afffddtess in the
aci d-sol ubl e i@(.;psregeac@'qlg-ilr{l-lép (Y Q0 nelude axi ._and hydr.o '%})s 0
al kal i ne earth netal (grlo ' %2% &é&?el%nl{hg or el%ﬂe%ersrler?% E{%l?]otu%d arJ
el ements. Oxi d&sF 619 Bafroxiades of magnesi um al umi num cal ci um or

potassium are partigcul ard mreferable fhpndhe Véﬂfﬂ%@iéﬂthangin 1o
solubility in neutralizing solution, whil®e oxides or 15hy roxi des ©
magnesi tm or ASHESRURArEHINE ST sFerdbli@sulated layer surface;

(2) superior adhesiveness to a conductor layer
formed on the roughened surface; and,
(3) superior moisture absorption heat resistance.
In addition, a printed wiring board having the
20 aforementioned effects is obtained by a prepreg, metal
foil-clad laminate sheet and resin sheet of the present
invention having an insulated layer containing the resin

composition of the present invention.

25 DESCRIPTION OF EMBODIMENTS
[0010]

[Resin Composition]
According to one aspect of the present invention, a
resin composition is provided comprising: (A) an acid-
30 soluble inorganic filler, (B) a cyanate ester, and (C) an
epoxy resin. This resin composition may further contain
(D) bismaleimide and/or (E) silica.
[0011]
Examples of the acid-soluble inorganic filler (A)
35 used in the present invention include inorganic oxides
and inorganic hydroxides. Here, "acid-soluble" refers to

demonstrating solubility with respect to an acidic



Particularly preferable exanples of the inorganic filler (A) include
magnesi um hydr oxi de (Mg(OH) 2), nagnesi um oxi de (MgO and al um num
hydr oxi de (Al (OH)3). These conpounds elute into neutralizing solution
during desnear treatnent 20 of an insul ated tayer surface to forma
uni form roughened | ayer, denonstrate anchori ng effects, and inprove

plating peel fngt [ I anol es .0
magnesi um hyd?%él de %él ncl ude dI\E/q{ &pazﬁl%é Clokn@)‘; r%z Of‘léant during
manuf act ur ed bYesTegashd- Gramierd] - Iri‘ﬁlm razie%tlcﬁicalut}d " Avhigberdsi8e"”
Magseeds EP a

g ek Mags geds See SHLULAG Ry E,ngmq%hk gen galn, <o

Co., Ltd., MxZ-1 - 6R manuf act ure
Industry Co., 1% CH/Lrarﬁil%Fél?%f%fa%Sérﬁé) 308A ta?uffmfyria B\Rtﬁ’amﬁffmﬂqjﬁré@

by Kyowas Chem £aled d¥elsSitd $h 00 pe ditifb n ORI @S P I JARGNES M @f%&(uno
i ncl ude FNM G nuf acture y Tat eho Chemn cal Industrl es Co.

and SMO, SMO- 0~ lsp @%ﬁjf‘&?&% Ty BSaidad O Cositaa L iiasdust r y
Co., Ltd. Exanphestofia@lagidwum ydroxi de 35i ncl ude ALH 1 manuf act ur ed
by Kawai Linme |I[cﬂtgifzﬁ];ry Co., Ltd., and H421 manufactured by Showa
Denko K. K. Fur re, one type of the acid-soluble inorganic - 6 -
filler (A) may be Eethml «ne OrtHane ird-mrleadlyanomphe ySader (A)

concurr tIy|n rbltr r co |nt|0n and atlo
The ave?gge paf |ch¢§l C? A5t J[S”rf edi]rst& dstEL
inorganic fillerquy 4) s eﬁloanrfedﬂsy om' tehaim:ri h@traang(e;m:fupﬂ 105 Mem@ar&é?m

and preferably ]_acgﬁ Here, avera
particle di aneqt%%&grge;be% 21%{& :d q's }HE@H Rr%\}e lanﬁi di arrelt . ox
refers to, in RHe HgEn oﬁ‘rﬁjlmnﬁwharé-ypmnafcﬁr@@ezérmdlma nblmmnt

of a measurenegt 4@@%&@»@%{ A0, SGLURS RATAET i, 1 190 At Y

particle_ diameter, the particle dianmeter such that t'he nu
total wePght CHYIEREISET G &RINESHIRE oWl BVIURy am@erwneg@qyaﬁema@@

di ameter and thertisher1of dhet@drameighty Gf RAN €18 ik I'0UR e
havi ng the sma I particle dianmeter rezﬁhectlvel ccount for 50% of

the particles tldt%u%uﬂg?}ﬂneoﬁl%éw G¥ide Ol b di BATBRENBRepxide

is typically rrma;mr ethdya Mediruas elydiddiRet (pan soat t er irRgsel @@ﬂqﬁbunds
20The cont ent the fore nt i oned aci (1 sol ubl e i.norganic filler

inthe resin ct esﬁﬂ Uvétit i9orF 0 Ay £réathent

preferably w tdi rart hma@mgﬁcbflasqursuﬁ:ﬂa)ce/\mwmom 2l 50 it rlb)ughened
wei ght, parti referabl within.ther 30 par

wei ght to 120 a]ths eényonmseﬁrahtte B S pr%% §’b| 7 r'FQtvﬁ)e/ Flgiged
of 40 parts bypewe'h giftrangt80 parts by wei ght based on vaI ue of 100
parts by weightodsey; the total amount of conponents (B) and (C) from

t he vi ewpoi nt of the degree of roughness of the insulated | ayer
surface. In the cas®re copsorfeémally, examples of magnesium hydroxide

25 include Ecomag Z-10 and Ecomag PZ-1 manufactured by
Tateho Chemical Industries Co., Ltd., Magseeds S,
Magseeds EP and Magseeds EP2-A manufactured by Konoshima
Chemical Co., Ltd., MGZ-1, MGZ-3 and MGZ-6R manufactured
by Sakai Chemical Industry Co., Ltd., and Kisma 5, Kisma

30 S5A and Kisma 5P manufactured by Kyowa Chemical Industry
Co., Ltd. Examples of magnesium oxide include FNM-G
manufactured by Tateho Chemical Industries Co., Ltd., and
SMO, S5MO-0.1 and SMC-0.5 manufactured by Sakai Chemical
Industry Co., Ltd. Examples of aluminum hydroxide

35 include ALH~1 manufactured by Kawai Lime Industry Co.,
Ltd., and H421 manufactured by Showa Denko K.K.

Furthermore, one type of the acid-soluble inorganic



30(D) to be subsequently described is present in the resin _

conposition of the present invention, the anount of the inorganic
filler (A is normally preferably within the range of 5 parts by
wei ght to 100 parts by weight, particul arly preferably wthin the
range of 10 parts by 35weight to 100 parts by weight, and nore

referably wthj e r i 0 rts. b
e ght based oﬁigl%/% APy 8‘%8 S‘%ﬁ%"? i?/o%\%i%f]t%%ré% ‘h“ib%ogﬁ‘fpes- ‘#Y‘be
amount of conpdTR™tECIBYr iy . i1 CO16]rh: B t¢onyindieion and ratio.
af orenment i oned @gi4l sol ubl e inorganic filler (A) is preferably

subj ected to surface Streatnment fromthe viewpoints of noisture
absor ption heat rests% mERF26R R ¢ Feuratamct Wy eforementioned

specifically, dbeiachasnd ubl@rdnor@ani € di R {AndsdrBf eFabl ¥ the
subjected to silane coupling treatnent with a silane coupling agent.
10[ 0017] TG @ e(?nf?ﬁ PR theud i |and trats faaldy thighin the range

af orenenti one ida |4 agent._provided it is .a.silane coupling
agent typi cal Id(ilﬁués'e%e‘lﬂﬁc%grjf gg“e’ t?epea e?fenafveprfaqené?ag%rﬁccl%ﬁa@?%eslp

Speci fi ¢ exanptesethereofhd Siewl ard el amiaiost | ane: diased icongl d g Ay s
such as y- am ropy. [ i . .

N-P-(am %oet hytflcg)'?y%ﬁ‘i én}ii)(%)r(”(;&'{by ﬁ? n%i?‘%g%q Ital?nee,paerptolxcyl. esisllazne_ae- based

coupl i n§Qagent ! Siekoasl o gy ot desepropantt i tastdrix ysivdare, into two

al koxybased coypliglg RGEId Si /Y Ch a8 depod ] 1 IIBINGXYS 1] 808+ L0V

si | ane- based coupl i n}'g agents such as y- -

met hacr yl oxypriipyt HOEsTT atech detdtordilte studme basddteduptdimnt of

ﬁggnt il— \S/iuﬁhl gzthe Iparrri tnji)ce}fehs Iin- tahn{:1 ngorporuoppykiE}[‘ﬁnr?etthhoexylseirlgéenep article
hydr E)chl ori de %%“%%ﬁn%ﬁ%%é%ﬁ%% Touif ity "yttt ofnirar icles in
2591 yci tbxypr g taidres toxyisid ane: ameh exsd i dmes Q%?ﬁﬁés’deeg:ngsle%ﬁieétg:rively
preferabl o "One Lo, o St cupll ng 20gnt, can be oed alane ot
of using a sileamel voyplidry agerdial tdiougiteariyd ngwiceand ngdutde by
30respective tynes ofc i noroan & £J. &1, And §iJ ane coupling

[0015]

20 The content of the aforementioned acid-soluble
inorganic filler (A) in the resin composition of the
present invention is normally preferably within the range
of 5 parts by weight to 150 parts by weight, particularly
preferably within the range of 30 parts by weight to 120

25 parts by weight, and more preferably within the range of
40 parts by weight to 80 parts by weight based on value
of 100 parts by weight for the total amount of components
(B) and (C) from the viewpoint of the degree of roughness
of the insulated layer surface. 1In the case a component

30 (D) to be subsequently described is present in the resin
composition of the present invention, the amount of the
inorganic filler (A) is normally preferably within the
range of 5 parts by weight to 100 parts by weight,
particularly preferably within the range of 10 parts by

35 weight to 100 parts by weight, and more preferably within
the range of 20 parts by weight to 100 parts by weight
based on a value of 100 parts by weight for the total



agent used, the amount thereof used is normally preferably within the
range of 0.05 parts by weight to 5 parts by weight and particularly
preferably within the range of 0.1 parts b&emeight to 3 parts by

wei ght based 35on a val ue of 100 parts by weight for the anmount of
acid- soluble inorganic filler. - 8 - [0018] In addition, in the

case of treatifightde o rgmmdaned @cids sghyubl e inorganic filler
with a silane cou%o%]]i ng agent, the silane coupling agent is

S5preferably uskRf conbination with a dispersing agent. There are no

particular |intatinnsdnthe digRersidemrasitodyouded dddsi 8
di spersion stabilizer used for coating materials. Exanples thereof
i ncl ude di sperStHgdYyent !'sjw?c“n Y DSy siibecter tyrwgse

V@010 103_nd VBO3s avaiutach tone o Hay xﬁﬁwﬁlﬁfﬂﬁ O].Ea@fﬁj}%d@e |dbh§61%>1ﬁi6tfrf—‘ Hfat
usi ng a di spersing agent, although varying according to the  _.
respgcti ve Itoyp%esojfgsﬁ%b‘?egaarﬁcit %ei“%iecrajar%%g%t&é}%q ng tSPYNE ot
used i s nor malthe preferadlybe tiiargae o ahida eof )1 ipandrdfensilght to
5 parts by 15wej art.i-cul arl ref erably w thin.the range of
0.5 parts by ﬁ%cio FoatElsy C\A%L}thjtngoe{:sree B varde %f° €

parts by wei ghtofmrinthergargunt of the acid-soluble inorganic filler.

[0019] 2@The Cypgie ester conpound (B) used in the present invention
has superior properties such as chenical resistance and adhesi on, and
can be preferably US®Fasie conporantcwian Heltidsitn agenposittticon of t he

present inventd o Sidiee: dredld 0Mhd e fory iacgrbxpcf garhdwcfe% Mt is a
25roughened surface on the insulated | ayer surface en the

aci d- sol ubl e iTordjthi YR HIEF 3G LBtifaEd hyrdeks fears uriegadmeaiment

to the superi off chesidadid esdsd@anees t hernofi £ O0020m30A qoEmY
known Céanate ester conpound can be used for the cyanate ester
conpound?( B) provd el il kats ora st coyEndtod agraoups (uwyarkat ¢
ester groups) i . t.he f.. anpl es 4 hereof jncl.ude
napht hol ar al k%/r{ir?oyﬁggpg&;unﬁelcege}}s{ rSlcloar%(peo{?rirdg\f Btno&?ét}l&é)-ett;lﬁeﬂcganat e
esters, 35bi phemiorareal ki =iygpehoyeidtanestareiy Fil-ane-based coupling

di cyanat obenzetie, 4, 4 8LOYAN3 QSRR ENS, ooy Tt L EBY AN O0ENES S oy -
based coupling agents such as hexyltrimethoxysilane,

20 vinyl silane-based coupling agents such as y-
methacryloxypropyltrimethoxysilane, cationic silane-based
coupling agents such as N-f-(N-vinylbenzylaminoethyl) -y-
aminopropyltrimethoxysilane hydrochloride and phenyl
silane-based coupling agents, with y-

25 glycidoxypropyltrimethoxysilane and hexyltrimethoxysilane
being preferable. One type of silane coupling agent can
be used alcone or two or more types can be used in a
suitable combination. In the case of using a silane
coupling agent, although varying according to the

30 respective types of inorganic filler and silane coupling
agent used, the amount thereof used is normally
preferably within the range of 0.05 parts by weight to 5
parts by weight and particularly preferably within the
range of 0.1 parts by weight to 3 parts by weight based

35 on a value of 100 parts by weight for the amount of acid-
soluble inorganic filler,



- 9 - cyanat ophenyl) net hane, 1, 3-di cyanat onapht hal ene, 1, 4-

di cyanat onapht hal ene, 1, 6-di cyanat onapht hal ene, 1, 8-

di cyanat onapht hal ene, 2, 6-di cyanat onapht hal ene, 2, 7-

di cyanat onapht hal ene, 1, 3, 6-tri cyanat onaphBhal ene, 4,4 -

Sdi cyanat obi phenyl, bi s(4-cyanat ophenyl) nethane, bis(4-

cyanat ophenyl ) pgepgne, bi s(4-cyanatophenyl)ether, bis(4-

cyanat ophenyl ) t hi oet her, bi s(4-cyanatophenyl)sul fone and

2, 2' - bi s(4- cyanat opHerddd¥ropaneln dHee tSaRe off tthest ioyandte ester
conpounds (B) dmeyrdfeiseshad one @fsd b 1 ilrﬁm?;‘a%:;ﬁ%’ﬂﬁsml@ e Hsed

concurrently in a suitable conbination and ratio. [0021] Anong these,
a napht hol ar a¥ ¥k}AR% VPR HHAt 3T G e rt RO ATt rapicdsient et fisy nul a
(3 Sndfer! SRS MRS B2 SIS o AR o
(20 oo 2 BT L1 R SR S L B panan
have superior dgwonimsivinidd tit, H8 gh clsmididy andia iy coald igient
o cher ™ exRalA o, o A0S0 Pratels 19022 [ e cal Fora
25r epresent s aadwrdrogerchatam Dirs peetdyi - Igriou,8 (and. 4ir,e fearaln 90 & JwIOltOo
b et Oman wond MR ASDAR G SEPLSRNGS AR DERET .
preferably 6. GO{O023|ufiChrm chlspRoraivia Zjent, Bl thoudBNvarying
according to the respective type of inorganic filler and
dispersing agent, the amount used is normally preferably
within the range of 0.1 part by weight to 5 parts by

15 weight and particularly preferably within the range of
0.5 parts by weight to 3 parts by weight based on a value
of 100 parts by weight for the amount of the acid-soluble
inorganic filler.

[0019]

20 The cyanate ester compound (B) used in the present
invention has superior properties such as chemical
resistance and adhesion, and can be preferably used as a
component of the resin composition of the present
invention since it allows the formation of a uniform

25 roughened surface on the insulated layer surface when the
acid-soluble inorganic filler (A) is eluted by desmear
treatment due to the superior chemical resistance
thereof.

[0020]

30 A commonly known cyanate ester compound can be used
for the cyanate ester compound (B) provided it has two or
more cyanato groups (cyanate ester groups) in a molecule
thereof. Examples thereof include naphthol aralkyl-type
cyanic ester compounds, novolac-type cyanate esters,

35 biphenyl aralkyl-type cyanate esters, 1,3-
dicyanatobenzene, 1,4-dicyanatobenzene, 1,3,5-

tricyanatobenzene, bis(3,5-dimethyl-4-



C OCNRIN (2) R_n In the fornula, R respectively and
i ndependently represents a hydrogen atom or nethyl group, and
preferably a hydrogen atom 5In the formula, n represents an integer
equal to or greater than 0, and the upper Pimt of nis normally 10
and preferably 7. [0024] [Chem cal Fornula 3] OCNOCN 10 In

the formula, Rygspestiy ]}’)rrgér}g}a{;i ,;Hg,”ﬂ—%iﬁé ar{aecpc{nga'rsﬁ%hsal%r{y,drlo,?ﬁmn

atom or nethyl "group,” and p drogen a
the fornul a, rd¥epexsemanumnamyerl bl ctanasrorkfyride lena han 8t

and the upper di&dndfodbbisordwml | vo 16 and, Haf sl tM}aZ]ler{eo,O%S,]?-

Al t hough there ar'e no particular l'imtations thereon e content of
the cyanate estEFYTGHPOUIRI{B)L190E 20t he priesentanatamatdmsene, 4,4~
preferabby w tdd dyydder dangesr0f1,10% Pard -sojuh weiddn J 10 R0 Rald s P (4-
wei ght and particul arl referably wthin the randge of 20 parts by

wei ght to 70 p%%%atbgpkzﬁpr%ge'orplfo@"ﬂ%@tﬂpﬁﬁé}%te?f@rrt Hets (4-
total amount ofyaonpastentsl (B)icschd:) Yirom-tdheibmwpojntsdfoheaind

resi stance an rabiljty. In particular, in the case a conpaonent (D)
to be subsequgzn"tc#y(’j}D Sstéi%adqq‘go%}eé%y PIPAHe r &8 tcyé’r?pdgpﬁr}lﬁFeof
the present invematon,edther anmymiurafs t (BB ayanate westderalcompamnd WdB)or
IS nor ly wthj 300f_ 1 arts b ight to 9 rts by
wei ght rrg[r)]d prr%%ér}a%eg\’/\ﬁ%?nb% huesercgncgoenco r&%‘%fr faisn t?y %chfﬁ}ale[ o 70
parts by wei ghtordaisedt iom andlnetisf. 100 parts by weight for the total

anount of conpgggpis (B) to (D).
Among these, a naphthol aralkyl-type cyanate ester

compound represented by formula (1), a novolac-type

15 cyanate ester compound represented by formula {2), and/or
a biphenyl aralkyl-type cyanate ester compound
represented by formula (3) are particularly preferable
since they have superior incombustibility, high
curability and a low coefficient of thermal expansion of

20 cured products.
[0022]

[Chemical Formula 1]
OCN QOCN

SO
C C— H 1)
1 ; ~ |,
In the formula, R respectively and independently
25 represents & hydrogen atom or methyl group, and
preferably a hydrogen atom.
In the formula, n represents an integer equal to or
greater than 1, and the upper limit of n is normally 10
and preferably 6.
30 [0023]

[Chemical Formula 2]



[ 0026] 5There are no particular limtations on the epoxy resin (C
used in the present invention provided it has two or nore epoxy
groups in a nol ecul e thereof. Exanples thereof include phenol
bi phenyl aral kyl -type epoxy resins, bis+-ndghthal ene tetrafunctional
epoxy resins, l1lOaromatic hydrocarbon-fornmal dehyde-type epoxy resins
(such as xyl ene-type epoxy resins), naphthol aral kyl-type epoxy
resins, bisphenol A-t i ’epoxy resins,
bi sphenol A novol ac- poxy i funcft iona henol-tyge
epoxy resins, tetrafuncti i )
napht hal ene-type epo r#sins, aral kyl
novol ac-type epoxy resins, alﬁﬁy i c epoxy feslims, pol yol -type epoxy
resins, compounds Gbil aiaed RO RiakpeIaYRNG BARNS 8UERrARAL1y
gl ycidyl am nes, glycidyl ethers or butadiene, and 20conpounds
obt ai ned by a HEEAESEET Shét WYEK CIRy doRT @8 eshiylc gFeaPrni A§dsi | i cone
resin and epi giie@amudiin.a ARG geheseomhenol bi phenyl aral kyl -type
epoxy resins, naphthal ene tetgg uncti onal egoxy resins, aronatic

po &

hydr ocarbon- f or mal déhydé- tyFEefoxy rESERSEANE S5ndpherarefgual to or
aralkyI-typef@p?xyfge&m@& @ne;&@rtb@ub@gby pﬁﬁ%&r@EL@|&%0ﬁka@11y 10
vi ewpoi nts of plate Q r esion and inconbustibility. One type
of these epoxfnﬁg§Fﬁ§%€%¥ﬁ aﬁ‘be used al one or two or nore types can
be used by suilt0@@4] m xi ng. 30[ 0027] Exanpl es of phenol

bi phenyl aral kyl -ty r-esl i nGgl ude those having a structure
represent ed by for&gﬁﬁﬁﬁﬁ%¥‘§§%h%ﬁ§s%§f bi s- napht hal ene
tetrafunctional epoxy 9@kins include those having a?@fructure
represented 35by fornuja (p), exanples of aromatic hydrpcarbon-

f or mal dehyde-type ep egi } de tese hﬁVi structure
represented by for G Rol

ar al kyl -type epoxy re
represgﬂged by formul

In the formula, R respectively and independently
represents a hydrogen atom or methyl group, and
preferably a hydrogen atom.

In the formula, n represents an integer equal to or

15 greater than 1, and the upper limit of n is normally 10
and preferably 7.
[0025]

Although there are no particular limitations

thereon, the content of the cyanate ester compound (B) in

20 the present invention is preferably within the range of
10 parts by weight to 90 parts by weight and particularly
preferably within the range of 20 parts by weight to 70
parts by weight based on 100 parts by weight for the
total amount of components (B) and (C) from the

25 viewpoints of heat resistance and curability. In
particular, in the case a component (D) to be
subsequently described is present in the resin
composition of the present inventiocon, the amount of the
cyanate ester compound (B) is normally within the range

30 of 10 parts by weight to 90 parts by weight and



In the formula, n represents an integer equal to or greater than 1
and the upper Ilimt of nis normally 10 and preferably 7. [0029]

10[ Chem cal Fornul a 5] [0030] [Chem cal Formula 6] 0 ( OH

) OCH2CH CH2 CH3CH3 H(6) 15In the fornuldl Rl respectively and

I ndependently represents a nethyl ene group, met hyl eneoxy group,
met hyl eneox | o] - 13 -

t he ?ornulayn$%g¥gg§§%gaggEggh §é§n§%g to%? %b #§§§F 5&03818Pt to /B
hydr oxynet hyl @a&tgr ypweight baﬁeﬁh@nf@rwaﬂae xfr é§Peprirtsl pyawgight

i ndependent | y 4.epregents 8 %ho%nt5b% Egﬁphﬂ%ﬁ%%a (8 £BPr@geENts an
I nt eger equal to or greater 1, he upper Iimt of mis

normal |y 50 orl®%&&d and preferably 20 or |ess. In the
formul a,s nl repres@&@&ea@rbnh%g%@z%q@@haEO1thg@%ab%% bhanrnyt, apdyt he
upper limt of nl is normnal Oor | ess In the formula, n2

represents anfeitégel’ e&ﬁ&p-ﬂg'GPegPééﬁépttH&Neﬁtlgﬁdpfﬁglgﬁﬁe%tlPﬁﬁt
of n2is nOF”&MbYo%OH@&e|%@%xy groups ifhe weiighiilavenageomnl ecitbables

IR R SO AT O Kb
resins, bis-naphthalene tetrafunctional epoxy resins,

10 aromatic hydrocarbon-formaldehyde-type epoxy resins {such
as xylene-type epoxy resins), naphthol aralkyl-type epoxy
resins, bisphenol A-type epoxy resins, bisphenol F-type
epoxy resins, bisphencol A novolac~type epoxy resins,
trifunctional phenol-type epoxy resins, tetrafunctional

15 phenoli-type epoxy resins, naphthalene-type epoxy resins,
biphenyl-type epoxy resins, aralkyl novolac-type epoxy
resins, alicyclic epoxy resins, polyol-type epoxy resins,
compounds obtained by epoxidating double bonds such as
glycidyl amines, glycidyl ethers or butadiene, and

20 compounds obtained by a reaction between a hydroxide
group-containing silicone resin and epichlerhydrin.

Among these, phenol biphenyl aralkyl-type epoxy resins,
naphthalene tetrafunctional epoxy resins, aromatic
hydrocarbon-formaldehyde-type epoxy resins and

25 naphthalene aralkyl-type epoxy resins are particularly
preferable from the viewpoints of plated copper adhesion
and incombustibility. One type of these epoxy resins (C)
can be used alone or two or more types can be used by
suitably mixing.

30 [0027]

Examples of phenol biphenyl aralkyl-type epoxy
resins include those having a structure represented by
formula (4), examples of bis-naphthalene tetrafunctional
epoxy resins include those having a structure represented

35 by formula (5), examples of aromatic hydrocarbon-
formaldehyde~-type epoxy resins include those having a

structure represented by formula (6), and examples of



[ Chem cal Fornula 7] H2 H(7) n 20(In the forrmula, n represents a
nunber of 1 to 6 as an average val ue thereof, X respectively and

i ndependently represents a gl ycidyl group or hydrocarbon group having
1 to 8 carbon atons, and the nolar ratie A the hydrocarbon group to
t he glycidyl group is 0.05 to 252.) [0032] Although there are no
particul ar S reqn f th es

t he pr esent | nv H gﬂ i sgéﬁé{sfﬁaltly? ?}@(&ablesgﬁst ﬁl%r?%t %égFéﬁg ?I%‘B’)fl
parts by melghﬂIQW§QMIep§@®§@@¢nW@ﬁghnfIﬁﬂmmUQartﬂdularly preferably
within the rangmagf; 20 parts by weight to 70 parts by weight, based
on a value of 100 parts by weight for the total amount of conponents
(B) and (O from t HENAEWSdi dicgmyflahddt resistance and - 14 -
curability. In particulag, in the case a conponent (D) to be
subsequent |y descri bed ;;;pg igsent in the resin conposijtigg, of the
present invention, the nt of the epoxy resin (C)ymg’nornally
preferably within the rahge 5of 10 parts by wei ght to |90 parts by

wei ght and particularly-greferably within the range ofH20 parts by
wei ght to 70 parts by%wei ght based on a value of 1 parts by wei ght
for the total anount qf ccnponents (B) to (E» The
cyanate ester conpo d

present invention
t hereof is such tha
groups of the cyanate [
(represented by ON) to the nunber of epoxy groups of t e epoxy resin
(O (represented byrEphe s:o&@ﬁJmI | vy Qe%rb@e%t@n@npﬁ%ft%g@@ Yfal &0 or

2.5. If the ratio of E |s in the afqrenentioned ranges
f avor abl e Incéﬁﬁﬁgflbgyf P \g ge upper limit of n 1is nor%ally 10

and preferably 7
[0029]
10 [Chemical Formula 5]

(8)
[0030]
[Chemical Formula 6]
x OCHQCH“ﬂCHZ
15 In the formula, R respectively and independently

represents a methylene group, methyleneoxy group,

methyleneoxymethylene group or oxymethylene group.



20curability can be obtained. [0034] In the present invention, a

bi smal ei mde (D) may be used for the purpose of, for exanple,

i nproving the noi sture absorption heat resistance of a printed wiring
25board. There are no particular |initatidds-on the bisnal einide (D)
provided it is a conmpound having two or nore nmal eimde groups in a
mol ecul e thereof, speqifd ¢ S¥AMR!, 6% 0tephbchntBclUl§drogen atom,

bi s(4- mal ei m dophenyl ) net hane,

2, 2- bi si 4- (4- TN Ydo SFEEX P~ PEHPHYBeGHaAEN ShidsCBP5-

30di met hy1- 4- mal ei mirdephemdnnRikhane reRics31 Yl adumetielendent 1y

4- mal ei m dophenyl ) met hane and _bi s(3, 5-di et hy1-4-

mal ei ni deopheAPFsER4Te Y OF dddition, the bisnmaleinide (D) can al so
be used 3n the formmofcher epaiyner,s mofrephesenkiss il ehredes Gh &% or

conpounds represent ed the 35following fornula (8)) as well as

pr ggol yIer s ofgﬁel‘?g?éf &R’é‘ﬁhﬁei ﬁinﬂieghﬁndlp ﬁrarldlﬁlétcglfrp Ad. "RYBRGLY S0

t hese, bis(3- cet Ryekssamet hybrérmmllei Iziod@mheimgls).get hane (such Ss

BM-70 - 15 - manufactured by K-1:Chem cal Jndustry Co., Ltd.) or a
conpound represent € %glet t@rfn(l)ll Iadwnngr?%F%ﬁ?ﬁjtfﬁni %X 39?Fcﬁ‘f1‘é#yto or
pref erabl e fromaatervitdwpoilnt sngf tiei stopree dbsdtpbifon”heat noesa st ance
and i ncogbustifi lity,. 5[ Chemcal Fornula 8] 04 N R -n (I'n the
formula, R respectively and indepengently represents a hydrogen atom
or nethyl group, add rheegicggeries an Fapegeendbf dnt ontl€gas eheal to or

average val Ue greater than 1, and the upper limit of n? is normally 20

or less.

The weight average molecular weight of a compound

15 represented by formula (6} is normally 250 to 5000 and
preferably 300 to 3000.
[0031]

OX OX
S e i

20 In the formula, n represents a number of 1 to 6 as

[Chemical Formula 7]

{
an average value thereof, X respectively and
independently represents a glycidyl group or hydrocarbon
group having 1 to 8 carbon atoms, and the molar ratio of
the hydrocarbon group to the glycidyl group is 9.05 to
25 2.)

[0032]

Although there are no particular limitations
thereon, the content of the epoxy resin (C) in the
present invention is normally preferably within the range

30 of 10 parts by weight to 90 parts by weight, and
particularly preferably within the range of 20 parts by
weight to 70 parts by weight, based on a value of 100
parts by weight for the total amount of components (B)

and (C) from the viewpoints of heat resistance and



10t her eof ) In particular, a conpound represented by formul a
(8) denonstrates the effect of having nunerous crosslinking sites
enabling it to raise the glass transition tenperature of a cured
product as a result of having a 15novol ac 1gt ructure. Furthernore, a
conpound represented by fornmula (8) nay be produced by various types

of techni ques ’ AVY] or di_nar il rt,

a commer c?al I yé%lgb%gpﬁg%?gﬁnl}aﬁf%er’ug‘end.ac%n%éxslfnp e%ogrgj%él%ntt @
commerci al |y dvaidsalfwgaradudtl v sleBriZssh i20marmsfeadt umed hey raiiva
Kasei | ndustry.dehosildibn [3039]e presen@eint\ﬁé%ecig:fnﬁt hese Memml eldmides

(D) can be used or two or nore types can be use y suitably mxing.
In the case ofSRBihg Bl sifal dismpemeR)Ly (e fegidit wAStHer édfe jrenge
preferabby 5 partin Buawe) ght JO @ R tod Bawal gt wealth IRy
preferably 10 parts hy weight to 40 parts by weight, based on a val ue
of 100 parts #%%ﬁ@@& R GTGHAY Aot dh < dipsivertts ABP S S BYY,

| f the contentwsifgithediEMRlitE A8 ivse WHthioh ddie af or emantd gred oo
30ranges, favorahl e noisture %sort%ti thj heat resi stance and

i nconbust i bi | iR3F Caf b THH &, the 1 t-aej{ GESBINE OF CRRLS dfdnito
invention, silima (E) may be used in addition to the acid-sol uble

inorgani fil Iﬁoéﬁ) for the purpose of, for exanple, |owering the

i nconmbustibility nd thermal expansion of an insulated |ayer of a
printed wiring boarkthe Exeptes exfttthewiddwal () el ude sSddxga rsuscim
as natural silj<ca, i ermr il or. I ilhi.ca
short gl ass fi%ersusfaéricg%gqprs%lr% Eggtie g asgL q%éﬁlc ddi ﬁagref iprgék‘cyéﬁrga\s%sﬁ'p(})ol (—l-,drdsed
such as E-gl as¥ thajl dd% orsaBD-gtdss))the@ee ft yige sofcht Hihetsitthecay(tB)o

can be used of a0 dPNed YREHLANDE. s DYy gAY HXidimar e

Anong these, fused silica is Joreferable due to 1ts superior reduction

of therhal expEiSOIECTRIOA HAThddigh aefdre P ATy teant | dirgiesented

limtations oy hanaves age panids & diymtergQfudhe afieremmnioned iy
silica (E), the average particle dianeter is preferably 0.2 pmto 5

pmin consi der &t ofF FFHLPSSIB 15R)y 19 60381 201 F thdcasésF usi ng
the af orenentipnetksidlica@ (BE)to 2.5. If the ratio of CN/Ep is within

the aforementioned ranges, favorable incombustibility and
20 curability can be obtained.
[0034]

In the present invention, a bismaleimide (D) may be
used for the purpese of, for example, improving the
moisture absorption heat resistance of a printed wiring

25 board. There are no particular limitations on the
bismaleimide (D) provided it is a compound having two or
more maleimide groups in a molecule thereof, specific
examples of which include bis({4-maleimidophenyl)}methane,
2,2~bis{4-{4-maleimidophenoxy)-phenyl}propane, bis (3, 5-

30 dimethyl-4-maleimidophenyl)methane, bis(3-ethyl-5-methyl-
4-maleimidophenyl)methane and bis(3,5-diethyl-4-
maleimideophenyl)methane. In addition, the bismaleimide
{D) can also be used in the form of prepolymers of these
bismaleimides {(such as compounds represented by the

35 fellowing formula (8)) as well as prepolymers of these
bismaleimides and an amine compound. Among these, bis(3-

ethyl-5-methyl~4-maleimidophenyl)methane (such as BMI-70



the content thereof is preferably 10 parts by weight to 150 parts by
wei ght, and nore preferably 30 parts by weight to 120 parts by

wei ght, based on a value of 100 parts by weight for the total anpunt
of cyanate ester 25conpound (B) and epoxylbesin (C) fromthe

vi ewpoi nt of noldability. In particular in the case a conponent (D)
e e, Subs el IR DRY. 1O PEERATENT HIRSEEY RoCOrReR ) O &
the present invention, h unt he SI I'ca ) 1'S "normal
preferably 10CpampynﬂyIWQﬂ@ﬁem@eﬁoby5®h9aﬁp§lbwlwg|gbtmuaad( ) is
particularly rafl I i.ght b i

based on a va?&gng%?g%léofg%fE%a%iéN%r%&oth%hé%%o ﬁhgﬁoﬁﬁfﬁ‘?gkure
conponent s ( BRRS®TED)lon P@@39F8§5At§ﬁﬁ§néﬂgoeﬁppméuégéhﬂl@ﬁy

di spersifng agent cq@h@hﬁgaQeEgg%@lbngqonblnatlon with the
aforenmentioned silica (E). There are no particul ar

limtations on the sil coupl ng provi ded/Tt\is a silane
coupling agent typica ed ip syrfacé& tregtnegt of\inorganic
materials. SpecificQx e t hpr@ofjticrade |5 §t'1 ade- based

coupling agents such as J- am nppropylitriethgxysilane or
N- 13- (am noet hyl ) - 7- ami_nopr opy| tri mefhoxysi ljane, epoxy sil anggpbased
coupling agents such ag 3 i d' et h si tane, vi nyl
si | ane- based coupling
10net hacryl oxypr opyl t
agents such as
N-P-(N-vinylbenzyl nQet h m nQp Itrlne hoxysi e
hydr ochl ori de and pﬁ§n3 s%ﬁgﬁéﬁgésgd t&5 FFﬁaegaeﬁ¥§ lgﬁgpgﬁgep§&g
can be used orrepwesentsore yypesetam tha osewemhyé guiotiahl end n
combination 13Gheteah,d ot hecease of 4siagqd sl ane g%@'a 29,296
al t hough varyi ng accor |ng to the type silane coup g ent,
amount ther eofthgs€@Li-3 nornal |y preferably within the range of 0. 05
parts by weight toq}0 8%%rttl%uQ¥zrwe'ag r&%m@%@lnﬁarﬂeb%%lséhlt%dp% f? RllLiIYLa
wi thin the rakge of 2 parts fy % 7 parts b ig t ase
on a val ue of “PIPNFAFES By Wi GRS Oth@aaﬁﬁanﬂu@ﬁr§Pﬁl@éOSFGG¢@an
There are no @mﬂégnam@blhmglh&tw@n&aqgetm%edgia%%Sh@gn%g%ﬁhnprOVIded
it is a dispersion stabilizer 25used for coatln% mat eri al s. Exanp

b

t hereof i ncl udE WSLFENLENG FaGe 'S S8 BK ¥ Hi 85 PoyRSEEE, OfBQaVi@E =
BYKM@QGUSV@Ol@mﬁﬂdaﬁﬁ&%rm&mwﬁéctum@&thﬁrﬁb&ech@”me@@D@@ KelbrcARY: t@RE

type of these.d er si.ng ent.s y be use | one or two or nore
types may be ip J%gsg@yiﬁ% ﬁroduce% %y various types of

technlques known among persons with ordinary skill in the

c Si ased coupling

art, or a commercially available product may be used. An
example of a commercially available product is BMI-2300
20 manufactured by Daiwa Kasei Industry Co., Ltd.
[0035]
One type cf these bismaleimides (D) can be used or
two cor more types can be used by suitably mixing.
In the case of using a bismaleimide (D), the content
25 thereof is preferably 5 parts by weight to 50 parts by
weight, and more preferably 10 parts by weight to 40
parts by weight, based on a value of 100 parts by weight
for the total amount of components (B) to (D). If the
content of the bismaleimide is within the aforementioned
30 ranges, favorable moisture absorption heat resistance and

incombustibility can be obtained.



30arbitrary combination and ratio. In the case of using a dispersing
agent, al though varying according to the type of dispersing agent,
the anobunt used is normally preferably within the range of 0.05 parts
by weight to 10 parts by weight and partid@ arly preferably within
the 35range of 0.1 part by weight to 7 parts by wei ght based on a

val ue of 100 pagdss1Py weight for the anount of silica. - 18 - [0041]
The resin conposition of the present invention nay contain the

af orement i oned conpdhdnts s and (1Qverds omel Isids cane Edr mayo ber ussce in
ot her conponent g i adid ign ta%itdl%oﬁ%ﬂeorl@%dr§dnri%9rfﬁ%%@d(zx) for the
conponents (D) and/or (E). For exanpl e, curing accel erator
can al so be cottERITNAY J$ed 95MHE 1 d5iWe rdddp ddiet il oaoustid hirldgent
i nventi o as NAGeSSRAIMhd N s il S baPlinRdiuely Uhe LMY TaliGte
There are no particular |jmtations the 10curing accelerator provide

it is known arft-CSHhBINAF Used =8P sduitng Nec &dilerca diE)oft gilica
ester conpoundsianchLPEMYLMESigIS.icSpediddce] exanplgs daigeind nghude or

organi c netal .salts such as those of co r, zinc, cobalt or nickel
(such as zinc hoogt]ﬁwatsel C%ﬁé’gﬁ&g%&i&j{? S PEhiSRRFSIIES lafd 2SS
derivatives t hereofudisucifias tyligszemhviderdazalod @s E-glass, T-glass or
2-et hyl ;1 4-nmet hyl j-m dazol e), and tertiary am.nes. y aQne.type of

t hese c%gli ng g%cdeﬁrges%it'or?nr%%yﬁee l?sfte&_’%a Sore 10t v&)l%qorcaﬁorbgﬂ?ﬁgs Sy e
be used concurdemdne ityrers adn trearysecomy ratiitel landchizGmat.i o Arlomct he
case of USiNg &Ll | NG, ACCER);araL0r; . ﬁék%ti%*ﬂn‘éa@(fe”%a%%r 'Tugy%li'%é he
type of curing accel erator, the anpunt used I's normally pré ra61y
Wi t hin the rarffEwitienphahemplwexganstion2 parts by wei ght, and
particularly prgfsrjably within the range of 250.1 part by weight to 1
part by weight, based on a value of 100 parts by weight for the total
amount b conponent?sl {UBNFHEEE qU504P] PAIHLGUGEE lesiatesns ©an the
al so be used coaasHdeMdnti3Aidn diRenat@S b€ OMROS fd Rt st he P88
invention within a range that does not inpair the expected properties
t her eof , exanplies dMaMHVETagecngdd istlise dimetivrs dit ipng feesindy, 0.2 pm

t hernopl asti c resd d ol igoners .thereof.. various.polynmer conpounds
such as el astgﬁeﬁs?&aﬁ ()Ct%ﬁlésgc%griaﬁc&gﬁ]bSg?idﬁlsgegg%&&ﬁ%é%and

additives. The®38Je no particular limtations on these various types

of addij4onal compongents .Y dgd JNeY e COUMANANSELS sitica (B)

the content thereof is preferably 10 parts by weight to

r

150 parts by weight, and more preferably 30 parts by
weight to 120 parts by weight, based on a value of 100
parts by weight for the total amount of cyanate ester

25 compound (B) and epoxy resin (C) from the viewpoint of
moldability. In particular, in the case a component (D)
to be subsequently described is present in the resin
compositiocn of the present invention, the amount of the
silica (E) is normally preferably 10 parts by weigh to

30 150 parts by weight, and particularly preferably 30 parts
by weight to 120 parts by weight, based on a value of 100
parts by weight for the total amount of components (B) to
(D).
[0038]

35 A silane coupling agent or dispersing agent can also
be used in combination with the aforementioned silica
(E).



- 19 - conmponents. For exanple, exanples of inconbustible conpounds

i ncl ude phosphate esters, nelam ne phosphate, phosphorous-containing
epoxy resins, nitrogen conpounds such as nel am ne or benzoguanam ne,

oxazi ne ring- 5containing compounds and-sill/i con- based conpounds.

Addi tives such as ultraviol et absorbers ant i oxi dant s,

phot opol yneri zat i ORHH i23L003, o E%9E§§%§nﬁlﬁ %%Qﬁ%%'n%nagﬁgt§%lane

phot osensiti zers, _dyes, pi nents thi ckeners, lubricants, antifoam
agents, di spercSiURd idgemoent] Orevirieny iAgdmt & 61 l6pE cauPBingheeraits

can be used asga%iaNaqd MsesUizhalkhy reREDIHAGnARY 0¥N8 nbyBanek t hese
addi tional co onentﬁégay be ysed alone or two or nore _types may be

used concurre arbieGary @éﬁﬂpﬁﬁﬁl6ﬁe§ﬁ@fr&PF&Ud95[0043]

The resifh comp@sidd=an 9fc A& R eSeR sV ared by m xing
t he af orenenti oned coﬁbghents nan% ; ?hgggggg-sgfabﬁg ?norganlc

filler (A), cyaratoprestyart demponydi(Bheard &p@xyamésicrth€),) a+ong
with the 20b' qgkﬁ#ﬂgg&&&@hx%%%o g%lﬁ%ngE) %x@e%ﬁﬁ%ﬁ%xba%%dm%oupﬁ1ng

ot her conponents esi n conposi tion of resent inventi

al so be used asjemtsolsuichomsofy- @lye$dﬁx9pﬂ®p§ltr@meﬁhSSQEYBdnéD abnyl
organi ¢ sol vent, as necessary. There are no particular limtations on
the organic 2§§&P®§ﬁpaﬁﬁﬁbF&@@lﬂpgd@§§§¢@e§ué§cﬁsoﬁ t he

af or emeng i onecheGOIRONAM:Sp rOREAIH] M@ %dHY:A ahker eak ilbhglude 1&%%%%@
such as acetone, nethyl ethyl ket one or et hyl |sobutyl ket one, pol ar

sol vent s such9§¥9%%%&I%ﬂ@@@@t@@#ﬁdésoﬁ &rﬁﬂrﬁymﬁéb#ﬂﬁwdémlaﬁ@thyl) —Y-
aromatic hydr%%éh@@%dﬁyﬂﬂ%ﬁﬁ%t%%%hs%ﬁ%%et%b@%%%hQ%rﬁﬁle% d %%nwﬁese

are used al one or two of more typés are uséd M Xi ng.
[ Prepreg] Accérididig 16 S&sbtIver ldsieégestt sy he @@@n¢Y®§|ﬁ@@nPﬁoﬁse§ or

prepreg is pravided tRat egiRs $8% BeSuRS ahe aardidnp1Rs dboabathakayer
conposed. of IQEEH:SI C npo?ftlon of the present |nvent|on | am nat ed

on the & CagS RdwSLEs Br St AnSe R VEG Ggsnt
types of prl ntaactnquhngrah@;arn@ rRiceiricdng ean the wsee far stihensubstpatieg

used when pro%ﬁﬁ%ﬁg'%h%r%%k%%to%h%Q%o %%%%tlgn%%E%E3Qy preferably

within the range of 0.05 parts by weight to 10 parts by
weight and particularly preferably within the range of

20 0.1 parts by weight to 7 parts by weight based on a value
of 100 parts by weight for the amount of silica.
[0040]

There are no particular limitations on the

dispersing agent provided it is a dispersion stabilizer

25 used for coating materials. Examples thereof include
dispersing agents such as Disperbyk-110, 180, 161, BYK-
W9%6, W9010 and W903 manufactured by Byk Chemie Japan
K.K. Any ocone type of these dispersing agents may be used
alone or two or more types may be concurrently used in an

30 arbitrary combination and ratio. In the case of using a
dispersing agent, although varying according to the type
of dispersing agent, the amount used is normally
preferably within the range of 0.05 parts by weight to 10
parts by weight and particularly preferably within the

35 range of 0.1 part by weight to 7 parts by weight based on

a value of 100 parts by weight for the amocunt of silica.



5Exanpl es of substrates include inorganic fibers such as those
conposed of E glass, D glass, S-glass, T-glass, NE-glass or quartz,
and organic fibers such as polyam de or liquid crystal polyester
fibers, and the substrate can be suitably l$el-ected according to the
target application and 10performance | evel. Exanples of the form of
the substrate jgydyde a woven fabric, non-woven fabric, roping,
chopped strand mat "‘and surfacing nmat. Although there are no

particular |imntatilds mwdirtheaiakiidéss off tihe sulssterdat 6,nvrortisld yay

t he substrate | Ve Hsed et PRIJ ¢ i O

having a thi ckdnozlsbglgi egok?egf%mntodéﬂén%@ hngje%%%hgse a}gl%ass |b%§ss well
are preferabl @5 P%erd B St &gtch Ot\K)@trequﬁéMﬂf@@cymar@didmIlmrt@ the
absor pti®n heafpti@siS1aNcecIMHd e dddWcthgehssial  @0! wester, waven

fabric is preferable in terms of electrical propertles A woven
20f abric that has dJitfergoi@4ft Fa-BPehith g CCeaEfeMT abldee kg

treatment is Q&EMuxﬂéﬁﬂbyrﬁéﬁfhﬁbwﬁéltééﬂﬂ“tdﬁbdﬂﬂﬂﬂﬁﬂ@ﬁﬁkhe present
stability. In .additi.on, 3‘&]88 woven fabrjc subj ected to surface

treatment with 5 <1950 acso GG “ddentt® 9 e Hormidr Cdporf Idistatde
treat nent or 25animpsidtane (Tteatarente in® prefrdrallse 1AntieAE @fs the
noi st ur absorcq{f % %%%t resi,stance. There are no

particufar Iimtatibrs on tie tethed %%éjdlt 5 SR0LR ERE GPERREg Yotised

t he present |mﬁe|ﬂ|m13@omued@¢auoraldfowalrﬂa¢epmctmi icomp@fundls and

b o f d a
Clbetrate A o T R sh PR aeing o apeag e
consi sts of i mMEtegnaEiliig euctoats rigasise OrfeSJOtpp@mmaslntq,ono@faltth@r
present inventj;Qnean @ RYPsly aligu: %r&qé/é%st% ggo%r @éeh%%tt'ﬁ% gé -

mnute to 60 mnutes in a dryer at 10 he “arount
conposit? on adiEEFales e (sstivattd vies fhefrerdbl (puwint isn t he range

- 21 - of 20%thy prei rg,ntlm@a%%oebsbxvv@%@ltﬁas;e%e%ytlh%l@@%&te )of rgsin
of the pr epre (rl ncl ud| ng the inorganic Ier 6] The prepreg
of the present Gi beAunéfeﬁ’nés tyé’eb&’l I &tljlﬁsl‘i‘atcéllﬂﬂg of a

printed wiri n@d@mredaﬂd@sema@mﬂedbb&erdefa&b%et @rf abid eat kn%&eat%e%t ady
W ring board haV| n% &5@1 structure b)é\ﬁaam nating a prepreg or
resin sheet, &vdY gt nﬁélrﬁ dr i By 2dRd Wik CORRLEG tESn éach
| ayer. Zhe pre}ajtaga of Irhehpr esert dfnvention h@i(ritt@stat@bae&aﬁo&esl n
conmposi tion o e vent i on .adhere eto) conposes
i nsul at ed Iayerlttltpl(r%l) hpsfledr%&l %aﬁcﬁédﬁngrg % l?? asi g e prepreg
of the presentdonientiton., FEet keomorte usthie ipr notred 14y prg feaabd ywi | |
be_subsequent Ly «dascibed. ool 0047] ohResi Bieekh fECeIbng Lo, s,
anot her aspect of the present

weight, and particularly preferably within the range of

25 0.1 part by weight to 1 part by weight, based on a value
of 100 parts by weight for the total amount of components
(B and (C).
[0042]

Additional components can also be used concurrently
30 in the resin composition of the present invention within
a range that does not impair the expected properties
thereof, examples of which include other thermosetting
resins, thermoplastic resins and oligomers thereof,
various polymer compounds such as elastomers, and other
35 incombustible compounds and additives. There are no
particular limitations on these various types of

additional components provided they are commonly used



invention, a resin sheet is provided conprising an outer |ayer
conposed of a netal foil or film and an insul ated 20l ayer conposed
of the resin conposition of the present invention |am nated on the
outer layer. Although there are no particdi®ar limtations on the
metal foil or netal filmused for the outer |ayer, exanples thereof

include a foil.gr Jﬁﬂ@scom%s_’e%x% a 25%?4% %‘éc%fin%%%%% gergbl .

alum num In par o] I'm7’s pre
while an el ectqfﬁlgqqrtﬁscdﬁﬁéwdﬁolﬂhosmalt@d esopye: mlllammec@[i)lp@rphaltleoy

filmand the IJHaRfkhe-usel AfkICURLLY Rehel abliyo oY

or netal filmmay be 30subjected to sur ace treat nt su h -as
ni ckel treat nﬁﬂc%@%éﬁélaﬂ“%ﬁee&rnwzoﬂlwaﬁ@ﬂgﬁ%h@Xtaml@I@néfgSl%f t he

metal fogl or d@eitali dildgmcean e uiablay 1adidstad «aC cORfig 0 the
application in vg*uch it is used, it is preferably wthin the ran e

of, for exanpl¥lOIRa% GUEl 3% Wltravioledd b hprs mefd @i

anong personspmdﬂbgaﬂym@ﬁmkaﬂﬂdd i thike oalst,, famoeaehe %Ef@%ﬂ@ﬁlng
consists of prepa | ng resin var.ni sh obt ai ned by dissol \{@g%
resin conposi t COREISHT iaRFent (997 Sirn PATEIG&ni &

coating this r?ieﬂ:mcearum srarmnif@amhagafa@reamnt IdQIa;@@r@i&h@l afg@ln|tsQr
netal f m seryvi port, and atin bl owi n th hot air
to dry J[ e orgam%g" S % nd Ptlcaﬁeérﬁ%@%ﬁﬁgﬁ 5t i ?’Hg Sy &5Cq §649]
10Al t hough t hetees iaresl Ihxy mlmtlamﬂyarcotmbmnttatgi onganmomleet@p;el of these
O O0S: G oGRS BN ae LR Cantent Latlg of the.

organic soI vent I n the resi i s noral
wei ght or |essvaed preet dcalisgd Oﬁ@rctusrrwt\ﬂ.en gt aor alr@sstraAlyt hough

varyi ng l5acciiiig4Q fhedmunt of organic solvent in the varnish,
in the case of varnish containing 30 parts by weight to 60 parts by

wei ght ot orga[rﬂoé:‘gol vent, for exanple, drying is carried out for
about 3 minutes togi rﬂe%litne%o@ftpo%%ﬂo@l %FfOQheZ%[r%%%]t mvenIfl%n is

t hi ckness of the resin conposition layer formed in the resin sheet is

normal |y equalPi®aFEYyldaler itar Men & TORicERRE4S16F CREPOSREkEy onamely

| ayer possessadleb;edlhes@mumﬁ%d iGloreinti chaand efralyniycatgd nugien @ sttre
resin sheet. 25Since th| ness of the c nduc or I%y rhof t he
B & RS

circuit board GEHN I i%h ¥He Feinge (G 152 phen t he
same nmedther aditsve lafiorerent)ored mEtldlcal qiE) as metalsshidym atsh&ell as

thickness of tQ$1re%kﬂ@FO%Rgsltl%%ela %&ni%omp051tlon of the present
invention can also be used as a solution of a resin
composition dissolved in an organic solvent as necessary.
There are no particular limitations on the organic
25 solvent provided it dissolves each of the aforementicned
components. Specific examples thereof include ketones
such as acetcne, methyl ethyl ketone or methyl isobutyl
ketone, polar scolvents such as dimethylacetoamide or
dimethylformamide, and aromatic hydrocarbon solvents such
30 as toluene or xylene, and these are used alone or two or
more types are used by mixing.
[0044]
[Prepreg]
According to another aspect of the present
35 invention, a prepreg is provided that comprises a
substrate and an insulated layer composed of the resin

composition of the present invention laminated on the



preferably 10 Rmto 100 Rm 30[0051] The resin sheet of the
present invention can also be used as a buildup material of a printed
wiring board. In a printed wiring board fornmed using the resin sheet
of the present invention, the |ayer conpogéd-of the resin

35conposi tion of the present invention conposes an insulated |ayer.
The printing wJddg-heard will be - 23 - subsequently described.

[ 0052] [ Met al F0|I-Clad Lam nate Sheet] According to another aspect
of the present 5invenficon sabpdtraitef gisledcliad vieadionst & yplesetofi printed

pr _0V| ded cont QJJ_'}_'JHQ:; e Ry %rt%g"z%flst Q%npﬁ)%s%%%d PEeNthan o %lggt%a%%t %lsed
foil |lam nated on one side or h sides of the prepreg

or two or nor & HceFr @é@péﬁegt ol ﬁbés@rifteslem}?eﬁﬁv@@tm be

| ami nat esl. 10[:0Q8@]1les of slhetrekals ficidiuelad larpate raheet %cﬁqh%s
pr esent |nvent|on |s roduced§b¥éﬁ§perlnp05|ng one or a plurality o
r

the af or enent i Qi sGs © 337G - a DretL&R St oiS- 9813 S6ne Tsidde sen NE“
bot h si des ofg&bgssunfaﬁgiah a@nun@ubah@@ I&bék%rsu@%daba?bﬂghMQ@e or
nol di ng under .condi OCto

|ons of a tenpera
220C, heat | ng]tuc%‘%eldt YO0 i ﬁ&ﬁé&s% 6dbﬁ1rr?uté‘ d %‘& REEATLS can be
pressure of ZGnmgkﬁﬁnﬂsﬁﬂ&%&e@gb&@m&d@agpm@xmﬁ&tebyg%tNé@@Zit@tao% and
N m®) .; Al t ho r r particul ar tiqns on_th
20th|CkH§£s O#ﬂﬂﬁ%ﬂﬁg&mﬁ: 0|Iluset§Xam e&eggl%% PﬁgiogsggeiﬁubStrate
printed wiri ngrydacs @BN@WE@I§abku0hsnpmeM©mablia&rR@nt@o@ﬁn@ﬁlchopped

[ 0054] In additd r ( tie 255urface
of the netal1%§#%¥ghﬁgfna %%gFe %% Rééﬁl %% % f Form t e
vi ewpoi nt of BEirg caBlea ﬂ@nuﬁaﬁgp@ﬁ Pﬁetﬁﬁt¢@l§$mﬁa@e06ftbhesmbﬁakate,

foil to the suface19f the s'u%%‘&lr%tt%d 1|sa¥>‘?cref%'}gb§:§h%@ 'dnqna% 'n%[Ee
with a plated conductor |ayer forned on"the insulat | ayer ue

30anchot ng eﬁﬁﬁﬁﬁsa@Plﬂﬁétéﬁﬁﬁa@éV1ﬁﬁe§uF&#F$P§§Stpén@f@ﬂr@@ ﬁ@ @hé

i nsul at ed | ayein.sunfee th@s@ddgub@@,fé%eWb|ere subsequent by terms of
descri bed, the surface rou ness of the |nsulated | ayer surface

to which surf&t& SIEgulali ?Pﬁﬁéeﬁcé(néﬁélr Fed stigm eRECKBLAPD dept
mat t e 355urfa&@su$t®®t@alM%lpbeﬁ&q&bbchQBlet@oQ&ebQ%% tBaBnS ftAMric

is preferable in terms of electrical properties. A woven

20 fabric that has undergone ultra-opening treatment or
blocking treatment is particularly preferable in terms of
dimensional stability. In addition, a glass woven fabric
subjected to surface treatment with a silane coupling
agent in the form of epoxy silane treatment or

25 aminosilane treatment is preferable in terms of moisture
absorption heat resistance.
[0045]

There are no particular limitations on the method

used to produce the prepreg of the present invention

30 provided it allows the production of a prepreq by
combining the aforementioned resin composition and a
substrate. A specific example of a method for producing
the prepreg consists of impregnating or coating the resin
composition of the present invention on a substrate, and

35 semi-curing by heating for 1 minute to 60 minutes in a

dryer at 100°C to 200°C. The amount of resin composition

adhered to the substrate is preferably within the range



and particularly preferably equal to or less than 3 Rm - 24 - Here,

surface roughness (Rz) refers to an indicator that represents the

surface roughness of the netal foil matte surface or insulating

| ayer, and is represented by nmeasuring a Edughness curve of a target

measured surface 5with a | aser m croscope, respectively extracting

five peaks thaje exgeed s Jigand igie iy asqend dordeh a8 Hitene or

troughs that do not reach the nmean line in escendi ng order, an

cal cul ati ng t Hesavercdgdhef Pee rgles dlimcd wddinge S hef iiee dextlicadildd epeak

hei ghts and t reugsil0dept hs. [0055] The metal foil-clad

| am nat e sheet of the present invention can also be used as a buil dup

material of a printé® WHSHEDEAr Fhe B8 SHNhHET SRRy Beake eefeds

t1ﬁusi ng g he ”f\%i?ﬂuﬁcl(aidp‘ %%@_ﬂi@fﬁ RAt & glttte@f twtj_&q STRMG .| n\;@}fei,;m,
e prepreg of the prese invention (sybstrate and resin conposition

of the present’d i A B0 I Gnpaaed Sah Widsddateg rd

| ayer. The prihdweEthgnia ing tidanedd s tdeserirkedybalamina2QNe0%6 o repiriat ed

W ring Board] According.to anpther aspec f the.present jnvention, .a
printed wirind bodr &€ pr fidEH ln@o%ﬁ?ﬂieségl&ﬁﬁn@s&ng{ &d Heaf&rming
and a conduct drod agerh flanmed 23 hen dreersuyr feefcehef pirees anns dlrateext 3 on

| ayer, erein i I .ef tai. h fare tioned resin
conposiwon of( t %e[%é};ée%t%fr#vegﬁ gn%[‘%d%%oﬂ%lfg tglr% %&%&eﬂ%r ilrl?gﬁrelrltlorl
board can be falh€rat ddheusitny I0Mipe sefsorensmsivdrad prlieprey,ir @siprinted

sheet. or et al,foil; (el.ad: |aminat e, sheathpf fhe akesent, d aentjon s

a buil dup materi As are resi‘n conposition of the prepreg
of the presentiiv@rdrtdron (ESubdEracscand heesim nd@posittiingn befangsy edddt be

i nvention adhgﬂéc{;grg;lg) As356Lsi N sheet of the present invention
(layer conposed of the resin conposition of the present invention)

corrposejs5 an i nH4%tled | ayer containing the resin conposition of - 25
- the present inventrein Hef&tbuildup refers to the task of
fabricating a printed wring board repeating hole drilling and

wire forming for edt9 g tHe PP eGe S re & 5 Met al

foil-clad | aminatentshegt .2 resin sheet is provided comprising an outer
layer composed of a metal foil or film, and an insulated
20 layer composed of the resin composition of the present
invention laminated on the outer layer.

Although there are no particular limitations on the
metal foil or metal film used for the outer layer,
examples therecf include a foil or film composed of a

25 metal such as copper or aluminum. In particular, a
copper foil or copper film is preferable, while an
electrolytic copper foil, rolled copper foil or copper
alloy film and the like can be used particularly
preferably. The mefal foil or metal film may be

30 subjected to known surface treatment such as nickel
treatment or cobalt freatment. Although the fhickness of
the metal foil or metal film can be suitably adjusted

according to the application in which it is used, it is
preferably within the range of, for example, 5 pum to 70

35 pm.
[0048]

The resin sheet of the present invention can be



5[ 0058] In the case of using the prepreg or resin sheet of the
present invention as a buildup material, the printed wiring board of
the present invention is obtained by, for exanple, subjecting the
resin conposition (insulated 10l ayer) of #e prepreg or resin sheet
to surface treatnment in accordance wth ordinary nethods, and form ng

a wring pattgmc(maﬂ WS QF nlcAYRID YW Ao %ﬂs%%sl mﬁl&hqafo%ln%w

surface. In addition, in the case of using the netal foil-
| ani nat ed sheet Jolf tlﬁ’e e Seiftr |%&%a%%§faw@&|qhdﬁﬁ’%ﬁéﬁ éPIf the

printed wiring ef &%aqrrﬁs;%&tnllsrmthlaq&elds mblaaisred g ok
exanpl e, etchl ngstthe rretal f.oi | d{j e metal fqil-clad | amnate sheet
i n accor dance MiTH GUWRTAY Wt Kodd NS BrESEET rEEN g T he Ty &L proanic
20conpos$ti on gdinsuitgt e;d;dtay@r YeHirs a@@drndarrac:ell\aht hm@fodlﬂm@ry met hods,
and formng a rln atter ond r r) b ating.on the

i nsul ated | ayea\g SUT artgce §&]QC MY 0 ﬁg %&\F}mﬂh FoViddES &n
expl anati on ofsugacirtst emc2Ffeart iprpduc ibigwting p:mtﬂnt end)t\mammgtob@myd tofe
t he present V. I i_n C i N arrl out
in order to fg)r le;n X lven%%r ?USEL IJﬁJ I eg:e;llynlgl ?Eﬁﬂlpl ltsm % T1ing
processing is ¥4%]ed out using any type of 30known rret hod such as
the use;9f an NC drPlll“dhOLﬁ;"H o, axide d %% 1c'tMa|ras_’L %ci’oln%s%rn Fhe
pl asma, or two or nore types of these net ho S are co |ne

necessary. [OCBU|IDA t s s HTYade ofs e hilgsulcatte ¢ djert it e3s

subsequent |y pliaftht framd b WrRWeIRES OfsAdResi veness ol dihe
pl ati ng and snear renmoval, the insul ated |ayer is preferabl y

subj ected to SRR tHEatifeMOr™& tiNod¢h PArtss by @edhite© Tofl esifr Pace

treatnment i nclptdﬁferxcam@ers @@ﬁﬁseaim@ gthd o hane .couphinthdt ety
roughenj ggtreatrre z icular is rrled out fromthe viewpoi nt

of enhahti ng Pt @&C’unltnot T PRE SGIEE e HGughened
state varies ammr:chmg it tdhef frarsen ees varrike degred ndhoc W perafs the
resin corrp05|t|0 tthce d|t|on f%r gg@'o%?ion mal di ng _ar £
optinal |y sel &ctehli n iEt ok Wit b Sdq P& Su g ieﬁg’ er

t r eat ment con(héianmil&,amd:yplrm iirg czondigd eng. £HO] GOt 3 minuNed tca 10
detail ed expl anation i Qvi ded rdi ng the aforementi oned

rougheni ng t r §9tHERS a%h:%ré) gtg &E@ggserves as a step for removal of
snears 2@used [D0580dl e drilling processing. Roughening treatnent is

conposed of 15a SUHT C%Hf@%ﬁégéﬂ%HQ%F f@gﬁdlé% ﬁggi 10n'¥%yer formed

swel i ng
in the resin sheet is normally equal to or greater than
the thickness of the conductor layer possessed by the
printed circuit board fabricated using the resin sheet.
25 Since the thickness of the conductor layer of the circuit

board is normally within the range of 5 um to 70 um in
The same manner as the aforementioned metal foil or metal
film, the thickness of the resin composition layer is
preferably 10 um to 100 pm.

30 [0051]

The resin sheet of the present invention can also be

used as a buildup material of a printed wiring board. 1In
a printed wiring board formed using the resin sheet of
the present invention, the layer composed of the resin

350 composition of the present invention composes an

insulated layer. The printing wiring board will be



agent in order to inprove wettability, surface roughening and snear
di ssol ving step using an oxidant, and neutralizing step using a
reductant. [0062] 20The swelling agent used in the swelling step is
only required to be able to inprove wettalkil ity of the surface

insul ated | ayer and cause swelling to a degree that allows oxidative

degradation taq g ,_Jll[}, the Suhsepguent roughening step, and for
exanpl e, an al kal1ne sol ution or surfactant solution is used.

[ 0063] A %3 Enganat e sol ution is used for the oxidant in the
surface rougheni ng @nd Smeay; 1dics3Q) \ﬂaaan%tt%os%%'egq an oxidant. In
addition to these nethods referred to as wet 30 desnear nethods,

known rougheni ng t FERGRHNC &P FEARSEd iagpesibiofattihen preseawi t h,

exanpl ess of whirkfedtieilde et adesmRar-ing dY plidsie LheatMBnt o WMeq
treatment, mechanical, polishi n% such as buffing, and sandbl asti ng.

Speci fic exanpl B 05 hdifg&Hare oot ithis Drrecide 13554k Sus and a

pot assi um per aGAN e 1S alatiineit eaN G raQuRoBS SO0 drUMRE! FEARGENRLE the
solution. [0064 - 27 - An am ne-based reductant can be used
for the reductAiPiised WS R SHEGE &5 %Wﬁg oLt 8P L Carfd et S e S HEREESSH
include aci di ®f ethectrartersudnvas tdgueaisy ydrnexynareae sul fate

sol uti aqueQhs t hyl enedi am ne Stetraacetate sol ution or aqueous
nitrilo riacetate#?olution. [0065] In terns of form ng hyperfine
wiring, the surfacdhe metal fohidgullad ﬂbmanbm@nemehmlbdgrn@ present
roughening tr - f I ossi bl e. Mre .
spegifica?Iy,%1 e sdf?%gégggﬁgﬁuegfi i%?p%gg%%¥gﬁp _%%ﬁeogn %ﬁﬂ%ﬁ%ty
of equal to orcfl & tHfar Beprhisgmednpreppeafer aiingngdual at oesrll gss1 on

than 3 Rm SingR sUdAcs idie0uliatddl ies or med Lol aul 89, oughenicng
treatment are determ ned according 15to the degree of curing of the
resin dthosith@ﬁ?%nufnd lamination molding under conditions of, for

example, a temperature of 180°C to 220°C, heating time of
100 minutes to 300 minutes, and contact pressure of 20
kgf/cm? to 40 kgf/cm? (approximately 2 N/mm? to 3.9 N/mm?).
Although there are no particular limitations on the

20 thickness of the metal foil used provided it is that used
in printed wiring board materials, it is preferably 3 pm
to 35 um.

[0054]
In addition, the surface roughness (Rz) of the matte

25 surface of the metal foil is normally preferably 1.5 um

to 2.5 pm from the viewpoint of being able to transfer
the matte surface of the metal foil to the surface of the
insulated layer and enhancing adhesion with a plated
conductor layer formed on the insulated layer due to

30 anchoring effects of the surface irregularities
transferred to the insulated layer surface. In addition,
as will be subsequently described, the surface roughness
(Rz) of the insulated layer surface to which surface

irregularities are transferred from the metal foil matte
35 surface is normally preferably equal to or less than 5 um

and particularly preferably equal to or less than 3 pm.



roughening treatnent conditions, it is preferable to select the
optimum conditions for obtaining the desired surface irregularities.
[ 0066] 20Next, a detailed explanation is provided regarding the
plating step carried out follow ng roughedi4ng treatnent. Although a
known met hod can be used for the patterning nethod carried out by

plating, and exanpl e InGlude patt [ t hods such .a
sem - 25additive rfe'%h%cft , Q“{eugo-dgglg}e%%vé% t%&leg%d@u%ﬁ zsiLc | \?gtr??a:t %glélt
after having fiapstesagrtired he comdestordugyeressy qfl dhiengietal foil matte

sem -addi tive Jytdd IS prefar-able for, for mipg shypers i
[0067] 30Patterning by platin ergJ]c er éﬁ y consilst g%gffec%%rn\r@ﬁdng%qfout
dryi ng after FIERSHY 1% SordeldNE 55 Gedse oddRediav@ et MesGuir ey semfians

after plating.yildn the Lrse e RAIRINI NG paidtg va 15 M radditinge £1ve
met hod, al though non-el ectrolytic plati nq_ and el ectrolytic plating
t

are carried 355fcS fFanmsETRSF S fmeeRatl iend M ARG G181 9p cererasing
carried out affigfe nomrgjtectirelytde lratdsagrartheeheelr alivtd arpl ati ng,

respectively. ing,.after non- - 28 - electrolytic plating_is

preferably carcl’:gqirs’%e/cci3 % ﬁ%'mm é;?]tc(’)l‘if‘f@“r‘ﬁ §V%rra§6"c fo thsoc,

whil e drying afitserlueleectaloleyt iof plhat igxg ras teide frerzab e ieanrd echdoutrSiueih

10 m nu%(?s toc%ezp hm nutes at 130C to 220C. 5[ 0068] The printed
of 1t

P S, . . .
W ring board € present invention can also be used in the form of

a nultilayer prdG#&5dd wiring board. For exanple, after having forned
the metal foil-cla ).nat.e et .af, t .pr.ese i_nv i,on, havin
10netal foil (,such%gseacmoeg%elr fg{ﬁalcul%dnl}%ﬁ\‘lm %)% %trhreae%gg)gl g(r?]l%bgtr%sse’ln es
of the prepregrofenthempreser] Snventised, aaceokdildgupo mefterial of a

af orement i oned, PLACRAWSIG; RN JJMIQY. | a¥e GiGlidy IS Higimed, Lhere) i
and bl ack oxide treatnment i1I's carried out on the resulti'ng circuit to

form anl¥ nner USBSINgydhecimeddlt fsddrelad mamtinagpeshgeitnodd thier iprgsent

board is producreédy dramiat iRl the reRealing nd dHracsdur e
consisting of arranging the prepreg or resin sheet of the present _
i nvention on ofRSTIE ST WG HeSideSFPAHE TG [thpePrESEEt tinysartd on

obt ai ned in t hichgmnehedQalo)a dlipd)s f0idn (16N aa% L apRAYL .f Oiflh 01
alumi numfoil), .ar)qufur.t her rabrraggi,ng a met.%l foil gdsuch as copper
foil or al um MIMTEY " I0rDE REEES S AR eﬂg’ﬁl& ned by coating a
nol d rel@ase d@dHiiclon the surface of a polyethylene film

pol ypropyl ene fil m{P?ﬁ'r%{:ICeacf nat e ?B%fairl pol yet hyl ene terephthal ate

filmor ethylene- tetra uor()lel:tlﬁlﬁene copolymer filmand the |ike) on
t he According to ancther aspect of the present

invention, a printed wiring board is provided that
comprises an insulated layer and a conductor layer formed

25 on the surface of the insulated layer, wherein the
insulated layer contains the aforementioned resin
composition of the present invention.
[0057]

This printed wiring board can be fabricated using

30 the aforementicned prepreg, resin sheet or metal foil-
clad laminate sheet of the present invention as a buildup
material. As a result, the resin composition of the
prepreg of the present invention (substrate and resin
composition of present invention adhered thereto) or

35 resin sheet of the present invention (layer composed of
the resin composition of the present invention) composes

an insulated layer containing the resin composition of



outside thereof, followed by suitably carrying out various types of
affirmati on as descri bed above. [0069] 30A commonly used technique
such as the use of a nultistage press, |am nator, vacuum | am nator or
aut ocl ave nol di ng machi ne used in | am nat €6n-nol di ng of ordinary

| am nat e sheets for printed wiring boards is used for |am nation

ol ding, and i cared oyt Sosu Ll sglaqting e temerglute

to be within t e exa epressureto
be within - 2& fathﬂréqaéng@ &f Plfl@rteélxalﬁfml@g @o@rkigbty/ crPeedib@0hole

kgf / cni (aboukhgjﬁaﬁﬁaakﬁ.%@r@P%kT nd %Q% @%@E‘ﬂ% n Ty E.thepW%b@e%,

the range of, for exanple seconds to hour s.

post - curing e HE @@ferelted’rometélé rf@éés@éra@ 3amiaatenpéeature of, for
exanpl e, 5 150C jiogps¥30C to adj ust the degree of curing. EXAVPLES [0070]
10Al t hough the followi ng provides a detail ed explanation of the

present invention By i &G Ts FRES It e RARPIIES, CEx ARFIEs ShRgt of
conpar ati ve exanples sher eefvert-henpres %nuoullrl\ﬂ%@t h@l‘&elra arlqt thleﬁptxq%t ed
thereto. Furthernmore, in th \}é\!lown descri pti.ons, %

15" par 15 ref drd P9 BEFTS BY iFgRE SimPtsed 'G5 .LPPC&W “RdPest by, for
ot her wi se. [O&Zda]mpSymt Iﬁseﬁ]jsﬂaﬂ@pk@el res3ynichesios iafi oar Naphthek ed

pe ol v o ARG LT e e CEmg Lo, el nen

t her nonet er Sitry racexordzmeop@m ofrgimel: yame theflsux acondemsgnowas wiring

preli”inarilypattern (conductor layer) by plating on the insulated
layer surface.

In addition, in the case of using the metal foil-

15 clad laminated sheet of the present invention as a
buildup material, the printed wiring board of the present
invention is obtained by, for example, etching the metal
foil of the metal foil-cilad laminate sheet in accordance
with ordinary methods, surface-treating the resin

20 composition (insulated layer) in accordance with ordinary
methods, and forming a wiring pattern {(conductor lavyer)
by plating on the insulated layer surface.

[0059]

The following provides an explanation of each step

25 for producing the printed wiring beoard of the present
invention.

Hole drilling processing is carried out in order to
form via holes, through holes and the like. Hole
drilling processing is carried out using any type of

30 known method such as the use of an NC drill, carbon
dioxide laser, UV laser, YAG laser or plasma, or two or
more types of these methods are combined as necessary.
[0060]

Although the surface of the insulated layer is

35 subsequently plated, from the viewpoints of adhesiveness
of the plating and smear removal, the insulated layer is

preferably subjected to surface treatment. Although



cooled to OCto 5Cwith brine and then charged with 7.47 g (0.122
nol) of cyanogen chloride, 9.75 g (0.0935 nol) of 35% hydrochloric
acid, 76 m of water and 44 m of nethylene chloride. Wile holding
the tenperature inside 30the reactor to %€ to +5C and the pHto 1 or
lower, 20 g (0.0935 nol) of the a-naphthol aral kyl resin represent ed

by formula (I & art NS D £ gﬁmeevadx%ttme%%ll 1HAGde ro?a Qrersd eni ng

point: 86C, N ppon Steel Cheni_cal . d.) and a sol ution obtained

by di ssol vi ng F£AEG Y Gty Srﬁa)neofcqqﬂlé{%ItérﬁatW@i% 9Zx oohemning
net hyl ene chl ardedemwere 1rre%mﬁilldtﬂJa)é: dropped-ildn QNar g Gol s fo]lnt

hour wi th 5the_dropping funne V\/mIe stirrin [ Chem cal Fornul a
OHOH [ 0073] oﬁd ﬁm hc?rsdﬁ’ﬁnr% -4, 13 §Hé6 G@‘Ferme)lnce
100f tri%thyl thaﬁe:OABﬂ@raﬁdlsiﬂaﬁeaMa)rldd’SO@pﬁdmdlr@VQro e fednse s0fi nl5
m nutes. Fol | ng; Gomml etd on of dr | t he reaction.liquid was
separated aft gerlfdl st%l g %f T m%pmeatretsﬁel SEHP OBeréMat

foll owed by rermvdltighs rfearorlgaamnam@)remowhw awasmmgnta}ielyr eslledtrgl

organi ¢ 15l ayer.. t f Iene chlorlde
was distill edeiqt éM en\r/gtil% uced prsglsbssu WI Y h a evap Sr &6 F5 1 owed

by concentrathmlob}ﬁdwwlaﬂgi tod- ad ig@l icapridert ibnisour at 80C to obtain
23.5 g pf a cy 1§ ester conpound of the a-naphthol aralkyl resin
20represented by the aforenentioned forrmula (la) (a- naphthol

aral kyl -type cyanat®¥st & dedmgd@td exriaa akdioghtl sawercage e lregalraii ng

wei ght (M) oftHde eampeund Bfed HoBdranihd) 3% raasyr.ed iy REMBS 15,
856. [0074] 25Exanple 1 70 parts of nmgnesi um oxi de (average

particle di anBterc0. 3% RmSHERMIGT TAMERG lordnisdgia tisn dasirideychol e
Ltd.) was usedidfidrlirke m@ddssanddl e Rehganing friddaimetA) i B R¥Ise Ll £
t he a- ht hol_ ar al kyl -t.ype .c an e ester ound obt ai ned
accordihg to @ﬁ%efk é @yyﬁaﬁé’eg&hr\ryz;lsw US379y e §) Sk N
used for the Wﬂiares:txerercmmampdo(@) weal@Gb33 ipar,t sueffatdee rphemehning
bi phenyl and smear dissolving step using an oxidant, and
neutralizing step using a reductant.

[0062]

20 The swelling agent used in the swelling step is only
required to be able to improve wettability of the surface
insulated layer and cause swelling to a degree that
allows oxidative degradation to proceed in the subsequent
roughening step, and for example, an alkaline solution or

25 surfactant solution is used.

[0063]

A permanganate solution is used for the oxidant in
the surface roughening and smear dissolving step using an
oxidant. In addition to these methods referred to as wet

30 desmear methods, known roughening treatment can be used
in combination therewith, examples of which include dry
desmearing by plasma treatment or UV treatment,
mechanical polishing such as buffing, and sandblasting.
Specific examples of permanganate solutions include

35 agueous potassium permanganate sclution and agueous

sodium permanganate solution.
[0064]



- 31 - aral kyl-type epoxy resin represented by the aforenentioned

formula (4) (NC 3000-FH, epoxy equivalent: 320 g/eq, n in fornula (4)

= 6 to 10, N ppon Kayaku Co., Ltd.) and 5 parts of the naphthal ene

tetrafuncti onal 5epoxy resin represented By the aforenmentioned

formula (5) (EXA4710, epoxy equivalent: 170 g/eq, Dainippon Ink and

Chemi cals, Inc.) wqg %fb%rse{]chece @ﬁyd esi (bf%) S‘Q&e CQqRonent s
nketone olul

wer e mxed and dISSO |n net me|ng|n
0.2 parts of zﬁ%@@ﬂﬂ a{Seedlotrbtémaleruta:a\lamnsah SG‘J@@Sl RIch rFegintiesn

sol ution). Thismaldd shasid hen Hid Ltte%d;d@atn*%sﬁ%ﬂw o6l %ueg)%tsone and

i npregnated and coated onto an E-glass woven fabric havin

t hi ckness of CYALAR G GRe & By H&atSorg tamt:  d EYRe Uso e th yiiemecdd sudme

160C to ®bt ai et LG NBING idnl VreSignenrt ente xafl 2% WRight .
Four sheets of thcgC resul ting prepreg were superinposed and arranged

on the resin I% e of a matte surface of electrolytic copper
foil having a EGﬂ&Sﬂness of 12 im (Fl -W5, Furukawa El ectric Co., Ltd.)
fol |l oned by carryl |on 20nol_di or ,120 m nut es at_a
pressure of 30 kgf/c er(mapp o>a<t'I r}gﬁﬁ? erpéat SHIFFGE

to obtain a cappfm}udlaad‘dmﬂ rfairmahefe:tlllmamn@g z@urgemnnmgnilﬂeatte@rﬂta)a&fe
t hi ckne of 7 anpl e per-cl
£g |r;ge ]th (Y <l LR IPOSSlIl::’xanpl ﬁo Stphectlh é’ﬁt glr‘?

sheet was obt € sane nmanner as
of preparing twfmllﬂrml@meymmf@fratﬁi@ a}arvatamh@iz value of
aral kyl -type cyan t ester co und _of fornul ag% ,E;)r arts

of 30 the phenot” el A BT PpdMe oYy TR I§ A)

and further usxng.e%% RS b S (SFrehylnF et h)&lfegularlties formed
4- mal ei mdophdcrgl)r&et hane (BI\/I 70, K-1 Chem cal Industry Co., Ltd.)

as bi snal ei ni T ind Freio PSS ERshiTE 24 MEA e Ggse dedicgingd pace rshidst

was obt®rj ned rﬂbtﬂhé degree of curing of the resin composition and
roughening treatment conditions, it is preferable to
select the optimum conditions for obtaining the desired
surface irregularities.
[0066]

20 Next, a detailed explanation is provided regarding
the plating step carried out following roughening
Lreatment. Although a known method can be used for the
patterning methed carried out by plating, and examples
thereof include patterning methods such as a semi-

25 additive method, full-additive method and subtractive
method after having first formed a conductor layer by
plating, a semi-additive method is preferable for forming
hyperfine wiring.

[0067]

30 Patterning by plating preferably consists of
carrying out drying after plating in order to increase
adhesive strength by drying after plating. In the case
of patterning using a semi-additive method, although non-
electrolytic plating and electrolytic plating are carried

35 out in combination, at that time drying is preferably
carried out after non-electrolytic plating and

electrolytic plating, respectively. Drying after non-



- 32 - sanme manner as Exanple 2 with the exception of preparing the
varni sh by changing the 45 parts of the a-naphthol aral kyl-type
cyanate ester conpound of fornmula (la) to 45 parts of a novol ac-type
cyanate ester conpound in which 5all R inZ8he aforenentioned fornul a
(2) are hydrogen atons (PT-30, nunber average nol ecul ar wei ght (In):

615, Lonza |nceﬂeatqfoll§§t%ca§>l%)t%@%t § L3I CAMURd (Bl [RQ7Esr 10

Exanpl e 4 10A copper-clad’| am nate sheet was oObtained in the sane
manner as ExamplrertZswitich it29e mdyedsts ot G0°Gr epait BAYC + heh Ve ndishi by
changi ng the raI r
conpound of fgjrSErru a% Q%t %Egéqg’q?tstqo a bir )éhen%?ﬁf%é%r}%agdg%gﬁatf@r
in which all RO mikbtthes a:foorl@mammﬁmtm faar MBCAC( 8y apec°dydrogen atons
( BPA- CN; nuanf—ao erage nol ecul ar wei ght (Mi): 1570, M tsubishi Gas
Chem cal - ncﬁ for use as cyanate ester compound (B). [0078]
20Exanpl e 5 TAec gppertedl adriiangi rhmaadsimefettma@r@lmteaﬂtnédwiemttﬂw

same manner ag.fxanpple e W o1, 0t W%&%rl'a&%r %‘?:1\{1% o sh

by changing the amount of the 6heno blp enyl "ara epoxy
resin of formiigiy) begrib pdios ex@ml%c@afﬁ@lm@awh@gam%ftw@etal

napht hal ene t%laﬂ%@catd %%neawme%% 0, (0f O U2 (5); nhR §qo%af b Srving

[ 0079] Exanpl e A copper-c ad | am nate sheet was obtaine
30same Hanner “@staéxdfr?d{le BUfit RS KOPPEdept 6r VB Npie gaxdilng atrﬁémged on

var ni sh usi ng A pafitde Ofo ff he i rdroea feor-maldehydest ype
epoxy resin re res%ed by the af orenenti oned formul a (6) (YX77(50

epoxy equi val éftceL NSRS GRS BACCSRBIEE rvifdc IS lpyer
35Pa. s/ 150C, Mﬁmtsms @hﬁ:rfﬂe@alth@&reﬂn) dd@s&ﬁé@}@foﬁ@ep&rﬂe&t@feﬂthqs

phenol biphen%%g%fgéqg ¥Q1t$?0§%sdT%lng circuit to form an inner

15 layer circuit board. A multilayer printed wiring board
is produced by lamination molding by repeating a
procedure consisting of arranging the prepreg or resin
sheet of the present invention on one side or both sides
of the inner layer circuit board obtained in this manner

20 or a metal foil (such as copper foil or aluminum foil),
and further arranging a metal foil (such as copper foil
or aluminum foil) or a release film (film obtained by
coating a mold release agent on the surface of a
polyethylene film, polypropylene film, polycarbonate

25 film, polyethylene terephthalate film or ethylene-
tetraflucroethylene copolymer film and the like) on the
outside thereof, followed by suitably carrying out
various types of affirmation as described above.

[0069]

30 A commonly used technique such as the use of a
multistage press, laminator, vacuum laminator or
autoclave molding machine used in lamination molding of
ordinary laminate sheets for printed wiring boards is
used for laminaticn molding, and is carried out by

35 suitably selecting the temperature to be within the range

of, for example, 100°C to 300°C, the pressure to be within



- 33 - fornula (4) for the epoxy resin (C). [0080] Exanple 7 A
copper-clad | am nate sheet was obtained in the 5sane manner as
Exanple 2 with the exception of preparing the varnish by using 70
parts of magnesi um hydroxide (average pardd ¢le dianeter: 2.0 Rm
MXZ- 6R, Sakai Chemi cal Industry Co., Ltd.) instead of 70 parts of
magnesi um oxi dﬁ)e{ FNMda dor f.tch:e eagcanqﬂ@l wole ugrorganie 1@bi kl;,%écgnz\)
[0081] Exanple er-clad | amnate sheet was t ai ned

in the same na?ﬁﬁﬂurasg Bk drist etoz %%Dtl"%?at 'he 3¢t &g dieadiingr é9da g 15t he
varni sh by usmg:hmu patd scaafgerr&mesmxmeeagnqﬂe( avey asge%o@ﬁfst itQJ & hours.

di aneter: 1 Sa Chem cal | ndustr ,

subj ect ed to ﬂfgl\%lﬁﬂ’l rﬁj’st é%ﬁ“?é}ﬁ Werbez%ad‘fgllt%oé’t}'rfaécé‘%‘e@ﬁary
t hereof ©sing 2 OlyGiAPnrPWA, ! idmt @e&y@ﬂ@nqs(d@%éoé’eoo%%%é st

20Chem cal Co., Ltd.) instead of 70 parts of magnesi um oxi de (

for the acid- SS1uBIETSRorarfie M9 er (A). [0082] Exanple 9 A
copper-clad | am nate sheet was obtained in the 25sane manner as
Exanple 2 with the exception of preparing. the varnish using 70 parts
of magnesi um oxi de (average particle diQ%&LéPdE_O 4 Rm SMD0.4, Sakai
Chem cal | ndusgog7ddo., Ltd.) subjected to silane coupling treat ment

over 2‘V f the surf ar ea .t her usi
30g! yC| xypropyl t rpfalng}QrPoqji/sw a@%ﬁﬁ%?r%%%@sdﬂ%ﬁeﬁl Co. ,
Ltd.) instead efplehhqardrs of ureegresdismoxirden(iNv Gy fiorditdse ing

ac d-sol ubl € 1NAMGAN G T80 L) o L0083 BXAmlGphda 3R QRREre ad

| am nat e sheet i ne
thereof, the present invention is not limited thereto.

Furthermore, in the fecllowing descriptions, the term

15 "parts" refers to parts by weight unless specifically
indicated otherwise.
[0071]
Synthesis Example 1 - Synthesis of a-Naphthol Aralkyl-
Type
20 Cyanate Ester Compound {(Formula (la))
[Chemical Formula 9]
OCN OCN
C C H (ta)
:::::::,;; 1 s ]
[0072]

A reactor equipped with a thermometer, stirrer,
25 dropping funnel and reflux condenser was preliminarily
cooled to 0°C to 5°C with brine and then charged with 7.47
g (G.122 mol) of cyanogen chloride, 9.75 g (0.0935 mol)
of 35% hydrochloric acid, 76 ml of water and 44 ml of
methylene chlioride. While holding the temperature inside

30 the reactor to -5°C to +5°C and the pH to 1 or lower, 20 g

(0.0935 mol) of the a-naphthol aralkyl resin represented
by formula (la') (SN485, OH equivalent: 214 g/eq,



same manner as Exanple 2 with the exception of preparing - 34 - the
varni sh using 70 parts of magnesi um oxi de (average particle dianeter:
2.0 jim SMO, Sakai Chem cal Industry Co., Ltd.) subjected to sil ane
coupling treatnment over 2% of the surface3& ea thereof using 3-

5gl yci doxypropyl tri net hoxysi |l ane (KBM 403, Shi n-Etsu Cherri cal Co.,

Ltd.) instead of 70 .parts .of si um oxi d %MG) fo
aci d- sol ubl e IFOrGANY A n%%ag'[ﬁégﬁfnéa [Iil CE?mlEBA EBppeFtél'éd
| ami nat e sheetarwas cﬂﬁlajtﬁm it taf1@ ez iy mmvaslgE&amuI& 2 (Wi.th thee )
exception of prepar. t.he .varnis u arts ma esi um
ox db. (P © o i tB Bt @7 har ganris Pl FRLCHME Fitther
gggl 23035 par trs: sgfe cdiilviedy (ctm@m%e 1puarctg|e<11 & hahi anmzs{e. . %Xh@ju:ﬂnwllth

- MZ, i arative Exanple
A copper -cl adrﬁﬂamléﬁfg)?é} nﬁgg%ﬁ%\f\}alésl 1&1[%%% e same manner as
Exanpl e 2 with the Ehegptdadn F@frﬂprleﬂpm ng 20t he varni sh w t hout using
an aci d-sol uble inorganic fi IIer (A) in the formof 70 _parts of

magnesi um oxi de (FNMG). [0086] Conpar ative Exanple 2 OH5A
copper-clad | am nate sheet

As optained in the Sge mafner-as Exanpl e
2 wth the exceptiongo K EParyN h |s|Jg12 A 7 USHNg an
aci d- sol ubl e i norgani | er of-H  (1a)
magnesi um oxi de ( FNW and AS ead 50 70 o= pelhm te

(Apyral 30ACH60, Nabaltec A [0087] Corrpar ative Exarrpl e
copper -cl ad I Jgi3de sheet was obtained in the same manner as Exanple
2 with the exceptl (}n of preparing 35the varnish wi thout using an

aci d- sol ubl e i nor gatwld dwilngercomi)l dtn anhe If aropefingQ @ari?s gof(0.047 mol)

(Slgrlg-eilg oxi %ef (ﬂzﬂl\é't@yla%%é %E%a%dﬂaltq_%néql@/agr%p%f ds 'J_|n| %%rer the

course of 15 minutes. Following completion of dropping,
the reaction liquid was separated after stirring for 15
minutes at the same temperature followed by removal of
the organic layer. After washing the resulting organic
15 layer twice with 100 ml of water, the methylene chloride
was distilled off under reduced pressure with an
evaporator followed by concentrating and drying to a
solid for 1 hour at 80°C to obtain 23.5 g of a cyanate

ester compound of the a-naphthol aralkyl resin

20 represented by the aforementioned formula (la) (o
naphthol aralkyl-type cyanate ester compound). The
weight average molecular weight (Mw) of the compound of
formula (la) as measured by GPC was 856.

[0074]
25 Example 1
70 parts of magnesium oxide (average particle
diameter: 0.4 pm, FNM-G, Tateho Chemical Industries Co.,
Ltd.} was used for the acid-soluble inorganic filler (&),
60 parts of the a-naphthol aralkyl-type cyanate ester

30 compound obtained according to Synthesis Example 1

(cyanate equivalent: 237 g/eq) was used for the cyanate

ester compound (B), and 35 parts of the phenol biphenyl



- 35 - Denki Kagaku Kogyo K. K.). [0088] Conparative Exanple 4 A
copper-clad | am nate sheet was obtained in the 5sane manner as
Exanple 2 with the exception of preparing the varnish without using a
cyanate ester conpound (B) in the form of 3he a-naphthol aral kyl -type
cyanate ester conpound of formula (la), and instead using 45 parts of

bi sphenol A (I%Pr%llwlt—%es@ ShemLalhn %&Qsen%%kp%%g}th@”par ative

Exanple 5 A coppér-c d I"am nate s eet was obtained in the sane

manner as Exar?pﬁ@eZ“%tth{% fegepd ot )of (NsrSPA0FE t kv st valent:

wi t hout using @m)@ﬂ@}erﬁitrﬁrfcﬁ%ﬁl%urkdl (B) d rolathe Migpdofkad&u co.,
a- napht hol aralfd:%ll -type cyanate ester of formyla (la), and instead

usi ng 45 part s A1t MolPER 181 - & et enes it HESNgEAESREIOH) |

(Nlorjpon Is’éggldfl\/z a:lesCigm i(relgié]cés)e,ntaa:m Hyurtﬂéerafl@%lelft@rﬁridd@cﬂ&zﬁlnﬁjla (5)
rezo i koku Cheni.cal.s as, a cyri.n

20accel erat or . %%Jd]%h B GRS eat /&% é@rﬂ‘gﬁp&n L&fepnd
Pl ati ng Cﬁmm]fsacddcayﬁerwax@pp&red didr ctfhet ha@oc@pp_@rm@ ad) .

| am nat e sheet | es t 1 aratiy
Exanples 1 to was re%o eéltb erétpé?hlmnlgx,e GG wel(fsb % é:%fy& efhyl
m nutes at 60Ggtrre swalldwsgl th}eatln@entg sal ur. |2orparrﬂcm1fca?ctzwmd doy: y@eurzo

Cher cai o | ndust 85 QPG 8103 Pre- GLalts, 400,10 L, S0dumihvdnoxi dey,

g/L). Next, e am nat e eets were rse utes a
80C in a rougﬁ@ﬁlh'lgsl't rregt ey $blimtiesh viddu fedthutle ¢ thy \OkeerGhemcc al

| ndustries (@Mte%p%dg Idoa tdRC 1400 a@p%e-tgfil?:'lssl%v@r{ lPabric

Finally, the |am nate sheets were subjected to desnear treatment

by i mersing RV Rdidteskaiessed #-d muthodilioziedy bysteadtimeniand
sol uti on manuf, B Y Ot DR Cals L3t 6bP8: hEGIeg having 2

Neutrali zer:
15 reszn content of 50% by weight. Four sheets of the

resulting prepreg were superimposed and arranged on the

resin layer side of a matte surface of electrolytic

copper foil having a thickness of 12 um (F1-WS, Furukawa
Electric Co., Ltd.) followed by carrying ocut lamination

20 molding for 120 minutes at a pressure of 30 kgf/cm®
(approx. 2.9 N/mm?) and temperature of 120°C to obtain a

copper-clad laminate sheet having a resin insulated layer
thickness of 0.4 mm.
[0075]
25 Example 2
A copper-clad laminate sheet was obtained in the

same manner as Example 1 with the exception of preparing

the varnish using 45 parts of the a-naphthol aralkyl-type
cyanate ester compound of formula (la), using 30 parts of
30 the phenol biphenyl aralkyl-type epoxy resin of formula
(4), and further using 20 parts of bis(3-ethyl-5-methyl-
4-maleimidophenyl)methane (BMI-70, K-I Chemical Industry
Co., Ltd.) as bismaleimide (D).
[0076]
35 Example 3

A copper-clad laminate sheet was obtained in the



- 36 - Subsequently, the |am nate sheets were subjected to non-

el ectrolytic plating at about 0.5 Rm by a non-el ectrolytic copper

pl ati ng process manufactured by Ckuno Chem cal Industries (reagents
used: OPC-370 Condiclean M 50PC-SAL M ~OP&-80 Catal yst, OPC-555
Accel erator M ATS Adcopper IW followed by drying for 1 hour at

130C. Conti nuiNghe GRG0l G GPAREY RIAH RY MRS GRRLILEd o‘%uﬁar\%géirling
the thickness of the copper plating reached 20 Rm folfo by
drying for 1 Hogr vatrni8OChyTiehengdingedinge E0wipeimg lbdartdes amplegd tiverle
fabricated hayj caonduc l.ayer I r f t:hi ss. of
about 20 Rmf\c%rfr%gﬁc}n% lréetsc&%nla?séuIeasgtggaltcg)&ggﬁﬁg\e/io)gg%gr?%l%%kﬁgsgg %fo 15
0.4 mm and t BEgESs&fplae Honere Csiiypec toydned et lvs tevalcgarioons! iindiwbatcdd

bel ow. 15[ 0091 ;Mpasyr RNt AMelheds i ohkdPlratag1GoRBST 4 gh%§§$?ﬁfge

Strength Adhesive strength of the plated copper was neasur

times in conpldtéfde W03 SUObLE1 aysirag et He l2oeilacuire it ndirbcarcd 5
sanpl es fabriqaled aseondimg et he afenamntdered Rreceddr q&hal | owned
by determ nin th’e7 average val ue thereéeof. Evaluations were carried
out on those g&oti dns that had not blistered for those sanpl es t hat
exhi bi ted bli $:@mnipi1@ during drying foll ow ng 25el ectrol ytic copper
platin The results are sho in Tables 1 to 3. [0092] .2) Mjisture
Absorpt%r%n Heat Reéli ﬁ%’ﬁ@é“&%@r 1 hG chess Mes CRerTRG Bealkde
sanpl es 30f abrdawet ediraecordi Myampliche afiemenenrt ieared tpooc edune coatrd ng
squares neasuring 50 nmx 50 mm the plated copper was renoved b
e'?chi ng wth ttﬁ]@gé’%é}dﬁhoﬁyof:hﬁﬁigfm&f Efe Ioi B8 1S &feﬁélreeo‘s'éﬁ@hééﬂ
The sanpl es wernelitdaatgehd ofyahat?d @ster compdul@ULS a&orkdlG and)2 -3t ms

I 2 Pressuce Sooker Testen Jtel B0 8 TR SRRy
260C ans - 3%he aforementioned formula (3) are hydrogen atoms {BPA-
CN, number average molecular weight (Mn): 1570,
Mitsubishi Gas Chemical Co., Inc.) for use as cyanate
ester compound (B).
[0078]
20 Example 5
A copper-clad laminate sheet was obtained in the
same manner as Example 2 with the exception of preparing
the varnish by changing the amount of the phenol biphenyl
aralkyl-type epoxy resin of formula (4) to 15 parts, and
25 changing the amount of the naphthalene tetrafunctional
epoxy resin of formula (5} to 20 parts.
[0079]
Example 6
A copper-clad laminate sheet was obtained in the
30 same manner as Example 2 with the exception of preparing
the varnish using 45 parts of the aromatic hydrocarbon-
formaldehyde-type epoxy resin represented by the
aforementioned formula (6) (YX7700, epoxy equivalent: 270

g/eq, softening point: 64°C, melt viscosity: 2.2

35 Pa-s/150°C, Mitsubishi Chemical Corp.) instead of 45 parts
of the phenol biphenyl aralkyl-type epoxy resin of



visual Iy observing for the presence or absence of abnormal changes in
appearance. Testing was carried out three times and sanples free of
abnormalities were indicated with "OK", while sanples in which
blistering 5 had occurred were indicated Wit "NG'. The results are
shown in Tables 1 to 3. Furthernore, "PCT-1H', "PCT-3H' and "PCT-5H"

in the table respaetd vely f&f armd agssplis Qbtained after treating
with the press&e cooker) tester for]‘Cr 1, 3 and 5 hours. 10[0093] 3)

Sur f ace Roughn Q301 The surface | ayer copper foil of the circuit
W ring board sawmiise prepared according to the aforenentioned

procedure was renoved b et_gcgli ng followed by 15deternination of
surface roughness Bz ¢ A ar‘%d@ﬁfé’sas}teofShﬁ?ﬁ oteat ihiingrd tife the
i nsul at edl | ay evamsairfaaoe hasedomg ragesqirmagnitfd eddupta Frac o :efH 3000

using a laser ycroscope (bdel. VK-9500, Keyence Corp.). The results
are shown in 1131) e\gaI%Jth] PY 367084 @aréosefqﬁ]éﬁa@}ﬂesgf‘zﬁlwgﬁoglde
Expansi on The surdmace lmﬂi@@m@é{féﬁér:om -td‘?lﬂgog’@%f*@ﬁt,aﬁ&ah@ﬂ nat e
sheets fabricated . n es 2 an was [renove et chi ng,
fol | owed by mﬁ%ﬁﬁ%%ﬁ%%yﬂﬁmﬁ I%ﬁ'i)né‘éﬁt&@&aﬁ%ﬁlﬂﬁ B e 931 anar
direction from&idionnd 260Gy (RIMING fde dremerat-Wa Fem4RC 491 ¢
340C wi a thermonec a)ni cal analyzer (TA Instrunents, Inc.). The
verti ca% di r ectli'on fromthe surface of the glass cloth was used
for the neasuri®Bidirection. The results 30are shown in Table 4.
[ 0095] Resultsﬂxarﬁpl%S g [Table 1] Table 1 Ex.1 Ex.2 Ex.3 Ex.4 EX.5
A copper-clad laminate sheet was obtained in the
same manner as Example 2 with the exception of preparing

15 the varnish by using 70 parts of magnesium oxide (average

particlie diameter: 0.1 pm, SMO-0.1, Sakai Chemical
Industry Co., Ltd.) subjected to silane coupling
treatment over 2% of the surface area thereof using 3-
glycidoxypropyltrimethoxysilane (KBM-403, Shin-Etsu

20 Chemical Co., Ltd.) instead of 70 parts of magnesium
oxide (FNM-G} for the acid-soluble inorganic filler (A).
[0082]
Example 9

A copper-clad laminate sheet was obtained in the

25 same manner as Example 2 with the exception of preparing
the varnish using 70 parts of magnesium oxide (average
particle diameter: 0.4 um, SMO-0.4, Sakai Chemical
Industry Co., Ltd.) subjected to silane coupling
treatment over 2% of the surface area thereof using 3-

30 glycidoxypropyltrimethoxysilane {(KBM-403, Shin-Etsu
Chemical Co., Ltd.) instead of 70 parts of magnesium

oxide (FNM-G) for the acid-scluble incrganic filler (A).

[0083]
Example 10
35 A copper-clad laminate sheet was obtained in the

same manner as kExample 2 with the exception of preparing



Ex. 6 Pl ated copper peel strength (kg/cnm2) 0.67 0.65 0.61 0.58 0.61
0.63 Surface roughness Rz (pm 2.74 1.51 2.00 2.24 1.80 1.95 Moisture
absorption heat resistance PCT-IH OK OK K K K K K K K OK K &K
OK OK OK OK OK K - 34 -
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the varnish using 70 parts of magnesium oxide (average

particle diameter: 2.0 um, SMO, Sakai Chemical Industry
Co., Ltd.) subjected to silane coupling treatment over 2%
of the surface area thereof using 3-
glycidoxypropyltrimethoxysilane (KBM-403, Shin-Etsu
Chemical Co., Ltd.) instead of 70 parts of magnesium
oxide (FNM-G) for the acid-soluble inorganic filler (A).
[0084]
Example 11

A copper-clad laminate sheet was obtained in the
same manner as Example 2 with the exception of preparing
the varnish by using 35 parts of magnesium oxide (FNM-G)
for the acid-soluble inorganic filler (A), and further
adding 35 parts of silica (average particle diameter: 0.7
pm, SFP-130MC, Denki Kagaku Kogyc K.K.).
[0085]

Comparative Example 1

A copper-clad laminate sheet was obtained in the
same manner as Example 2 with the exception of preparing
the varnish without using an acid-soluble inorganic
filler (A) in the form of 70 parts of magnesium oxide
(FNM-G) .

[0086]

Comparative Example 2

A copper-clad laminate sheet was obtained in the
same manner as Example 2 with the exception of preparing
the varnish without using an acid-soluble inorganic
filler (A) in the form of 70 parts of magnesium oxide
(FNM-G), and instead using 70 parts of boehmite (Apyral
AQHG0, Nabaltec AG).

[0087]

Comparative Example 3

A copper-clad laminate sheet was obtained in the
same manner as BExample 2 with the exception of preparing
the varnish without using an acid-soluble inorganic
filler (A) in the form of 70 parts of magnesium oxide
(EFNM-G), and instead using 70 parts of silica (SFP-130MC,



PCT-BH OK OK K K OK OK K K OK K OK OK OK K OK OK K &X' PCT-5H
NG NG NG OK OK OK OK OK OK NG NC NC &K &K OK OK &K &K d ass
transition tenperature(c) 245.3 254.8 246.3 231.4 251.3 253.2 [Table
2] Table 2 Ex.7 - 35 -

Denki Kagaku Kogyo K.K.}.
[0088]

Comparative Example 4

A copper-clad laminate sheet was obtained in the
5 same manner as Example Z with the exception of preparing
the varnish without using a cyanate ester compound (B) in
the form of the a-naphthol aralkyl-type cyanate ester
compound of formula (la), and instead using 45 parts of
bisphencl A (BPA, Mitsubishi Chemical Corp.).
10 [0089]

Comparative Example 5

A copper—-clad laminate sheet was obtained in the
same manner as Example 2 with the exception of preparing
the varnish without using a cyanate ester compound (B) in

15 the form of the a-naphthol aralkyl-type cyanate ester of
formula (la), and instead using 45 parts of naphthol
aralkyl-type phenol resin (SN495V2(SN-OH), Nippon Steel
Chemical Co., Ltd.), and further using an imidazole
(Curezol 2E4MZ-CNS, Shikoku Chemicals Corp.) as a curing

20 accelerator.

[0090]

Wet Roughening Treatment and Conductor Layer Plating

The surface layer copper foll of the copper-clad

laminate sheets obtained in Examples 1 to 11 and

25 Comparative Examples 1 to 5 was removed by etching,
followed by immersing for 5 minutes at 60°C in a swelling
Lreatment solution manufactured by Okuno Chemical
Industries (OPC-B103 Pre-Etch: 400 ml/L, sodium
hydroxide: 13 g/L). Next, the laminate sheets were

30 immersed for 25 minutes at 80°C in a roughening treatment
solution manufactured by Okuno Chemical Industries (OPC-
1540NM: 100 ml/L, OPC-1200 Epoetch: 100 ml/L). Finally,
the laminate sheets were subjected to desmear treatment
by immersing for 5 minutes at 45°C in a neutralizing

35 treatment sclution manufactured by Okunc Chemical
Industries (OPC-1300 Neutralizer: 200 ml/L).



Ex.8 Ex.9 Ex. 10 Ex. 11 Pl ated copper peel strength(kg/cnR) 0.25 0.59
0.65 0.61 0.63 Surface roughness Rz (gm 2.90 2.50 2.60 3.80 2.30

Moi sture absorption heat resistance PCT-1H OK OK OK OK OK OK OK OK K
K K KK XK - 36 -

Subseguently, the laminate sheets were subjected to non-
electrolytic plating at about 0.5 um by a non-
electrolytic copper plating process manufactured by Okuno
Chemical Industries {(reagents used: OPC-370 Condiclean M,
5 OPC-SAL M, OPC-80 Catalyst, OPC-555 Accelerater M, ATS
Adcopper IW) followed by drying for 1 hour at 130°C.

Continuing, electrolytic copper plating was carried out
until the thickness of the copper plating reached 20 um
followed by drying for 1 hour at 180°C. Thus, circuit

10 wiring board samples were fabricated having a conductor

layer (plated copper) cf a thickness of about 20 um
formed on a resin insulated layer having a thickness of
0.4 mm, and these samples were subjected to the
evaluations indicated below.
15 [0091]
Measurement Methods
1) Plated Copper Adhesive Strength

Adhesive strength of the plated copper was measured
three times in compliance with JIS C6481 using the
20 circuit wiring board samples fabricated according to the
aforementioned procedure followed by determining the
average value thereof. Evaluations were carried out on
those portions that had not blistered for those samples
that exhibited blistering during drying following
25 electrolytic copper plating. The results are shown in
Tables 1 to 3.
[0092]
2} Moisture Absorpticn Heat Resistance
After cutting the circuit wiring board samples
30 fabricated according to the aforementioned procedure into
squares measuring 50 mm x 50 mm, the plated copper was
removed by etching with the exception of half of one side

to prepare samples. The samples were treated for 1, 3 or

5 hours at 121°C and 2 atm with a pressure cooker tester
35 {(Model PC-3, Hirayama Seisakusho K.K.), followed by

immersing for 30 seconds in a soldering pot at 260°C and



10
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K OKKKKKOIEKKKKKKK PCT-
K OKNCNCNCOK KK dass transiti

252.9 253.8 254.9 5[ Table 3] Table

np. Ex. 4 = 37 -

58 K OK K

tion tenperature(C
3 Conp. Ex. 1 Conp. Ex. 2

visually observing for the presence or absence of

abnormal changes in appearance. Testing was carried out

three times and samples free of abnormalities were

indicated with "OK", while samples in which blistering

had occurred were indicated with "NG". The results are
shown in Tables 1 to 3. Furthermore, "PCT-1H", "PCT-3H"

and "PCT-5H" in the table respectively refer to results

obtained after treating with the pressure cooker tester

for 1, 3 and 5 hours.
[0093]

3) Surface Roughness

The surface layer copper foil of the circuit wiring

board samples prepared according to the aforementioned

procedure was removed by etching followed by

determination of surface roughness Rz (average roughness

of 10 locations) of the insulated layer surface based on

images magnified by a factor of 3000 using a laser

microscope (Model VK-9500, Keyence Corp.).
are shown in Tables 1 to 3.
[0094]

4) Coefficient of Linear Expansion

The results

The surface layer copper foil of the copper-clad

laminate sheets fabricated in Examples 2 and 11 was

removed by etching, followed by measuring coefficient of

linear expansion in the planar direction from 60°C to

120°C by raising the temperature from 40°C to 340°C with a

thermomechanical analyzer (TA Instruments,

vertical direction (X) from the surface of
cloth was used for the measuring direction.
are shown in Table 4.

[0095]

Results

Inc.). The
the glass
The results



Conmp. Ex. 5 Pl at ed copper peel strength(kg/cnR) 0.25 0.10 0.20 0. 38
0.57 Surface roughness Rz (1m 2.18 1.80 1.80 3.37 3.50 Moisture
absorption heat resistance PCT-1H NC NC NC3:8CJ< OK OK NC NC NC NC NC NC

OK OK &K PCT-3H NC NC NC

[Table 1]

Table 1 BEx.l Ex.2 Ex.3 Ex.4 Ex.5 Ex.6
Plated copper peel 0.87 0.65 0.61 0.58 .61 0.63
strength (kg/cm’)

Surface roughness Rz 2.74 1.51 2.00 2.24 1.80 1.95

(pm}
Moisture PCT-1E |[OK OK OKiOK OK OX|OK OK OK|OK OK OK|OK OK CK|OK OK OK

absorption | PCT-3E |OK OK OKiOK OK OK|OK OK OK|OK OK OK|OK OK COK|CK OK OK

heat PCT-5H [NG NG NGiOK CK OK|OK OK OK|NG NG NG|OK OK OK|{CK OK OK
resistance
Glass transition 245.3 254.8 246.3 231.4 2%1.3 253.2

temperature (°C}

[Table 2]

Table 2 Ex.7 Ex.B Ex.9 Ex.10 Ex.11
Plated copper peel 0.25 0.59 0.65 0.61 0.63
strength (kg/cm®)

Surface roughness Rz 2,90 2.50 2.60 3.80 2.30
{pm)

Moisture PCT-1H |OK OX OK|CK OK OK{OK OK OK|OK OK OK|OK OK OK
absorption PCT-3H |[OK OK OK|CK OK OKiOK OK OK!OK OK OK|OK OK OK

heat PCT-5H |OK OK OK|CK OK OKiOK OK QKNG NG NG|OK CK OK
resistance
Glass transition 252.2 251.8 252.6 253.8 254.9

temperature {°C)

5 [Table 3]
Table 3 Conp.Ex.1iComp.Ex.2 |Comp.Ex.3|Comp.Ex.4 [Comp.Ex.5
Plated copper peel 0.25 0.10 0.20 0.38 0.57
strength {kg/cm?)
Surface roughness Rz 2.18 1.80 1.80 3.37 3.50
{ern)

Moisture PCT-1H | NG NG NG | OK OK OK | NG NG NG | NG NG NG | OK COK OK
absorption | PCT-3H | NG NG NG | NG NG NG | NG NG NG | NG NG NG | NG NG NG

heat PCT-5H | NG NG NG | NG NG NG | NG NG NG | NG NG NG [ NG NG NG
resistance
Glass transition 252.2 251.6 253.9 215.7 229.2

femperature (°C)

[Table 41
Table 4 Example 2 Example 11
Coefficient of linear 19.7 16.8
expansion {(ppm/°C)
[0096]
10 According to Tables 1 to 3, Comparative Example 1,

in which an acid-soluble inorganic filler (A) is not
used, Comparative Examples 2 and 3, in which boehmite and
silica are respectively used instead of the acid-soluble
inorganic filler (A), Comparative Example 4, in which

15 bisphenol A is used instead of the cyanate ester compound

(B), and Comparative Example 5, in which a phenol resin




NC NC NC NG NC NC NC NC NC NC NC NC PCT-5H NC NC NC NC NC NC NC NC
NC NC NC NC NC NC NC d ass transition tenperature(C) 252.2 251.6
253.9 215.7 229.2 [Table 4] Table 4 Exam%lge 2 Exanple 11 Coefficient

of |inear expansion (ppmiC) 19.7 16.8

10

15

20

25

is used instead of cyanate ester compound (B), all
demonstrated high surface roughness and plating peel
strength was inferior in comparison to that of the
examples. In addition, Examples 1 to 11 were confirmed
to be superior to Comparative Examples 1 to 5 with
respect to moisture absorption heat resistance of the

insulated layer as well.

INDUSTRIAL APPLICABILITY

[0097]

As has been previously described, in the case of
using as a material of an insulated layer of a printed
wiring board, the resin composition of the present
invention allows the formation of a roughened surface
having a low degree of roughness on the surface of an
insulated layer irrespective of roughening conditions,
and demonstrates various effects such as being superior
with respect to adhesiveness of the conductor layer
formed on the roughened surface, heat resistance,
moisture absorption heat resistance, thermal expansion
and chemical resistance. Accordingly, the resin
composition of the present invention is extremely useful
as a material of an insulated layer of a printed wiring
board, and the industrial practicality thereof is

extremely high.



[ 0096] 10According to Tables 1 to 3, Conparative Exanple 1, in which
an acid-soluble inorganic filler (A is not used, Conparative

Exanples 2 and 3, in which boehmte and silica are respectively used

i nstead of the acid-soluble inorganic fill4€r —~(A), Conparative Exanple
4, in which 15bi sphenol A is used instead of the cyanate ester
conpound (B), and Conparative Exanple 5-1iagmahi ch a phenol resin -

39 - is used instead of cyanate ester conmpound (B), all denonstrated

hi gh surface roughress &ndSsiidt iIGROPSelt 1oty SRR Lids b nkar igghdsoluble
conpari son to ithalgefi d 8 19%xaMixgs. o 20ditel @Bt EXamRlesnt @)1l ang
were confirmed 5to be superior to Conparative Exanples 1 to 5 with
respect to noit FREXIbEEIN div'heat resistance of the insul ated | ayer
as wel | .51 NDUSTRI Al2 APPITHGABIHi hY cBHARI i on accoAslifas theenaim 1,
previ ously described, .in the case of usin%Ias %rngrerial of an

i nsul ated | ay&F G fiTht @@ WS G BarfReRe d&i)n 16ofbodiedisén coF
the present i mwentduwonl aldlews cched roar nidel aircafy aocheugheaened osur f ace
15having a | ow degree of roughnes n .t he rface of an _insul ated
| ayer irrespective of roughe%i%ﬁp%g%&ﬁtF&ﬁé%y&ﬁ%y&&nﬁﬁ??ﬁgﬁé§s&§Fious
ef fects such aermwissgtsdgbér doowutila riéspect to adhesi veness of the
conductor |ayer formnmed Qﬂ?&he roughened surface, heat resi.gﬁnce,
20moi sture absorption heat resistance, thermal expansion and chem cal
resi stance. Accordingly,| the
invention is ex N3 k] ayer of
a printed wri i i i
25extrenel y hilg
an aci d-sol ubl'e

10 n
where R is, independently of each other, a hydrogen atom

or a methyl group, and n is an integer equal tc or larger
than 1;
a novolak-type cyanate ester represented
15 by formula (2):

@EN_T ..__/OCNT _/OCN
C C (2)
/| \ / | \ /

where R is, independently of each other, a hydrogen atom
or a methyl group, and n is an integer equal to or larger
than 0; and

20 a biphenyl aralkyl-type cyanate ester

represented by formula (3):

OCN OCN

N | ] PN
——cl: C— I___ B
~ || i _~

n
where R is, independently of each other, a hydrogen atom

or a methyl group, and n is an integer equal to or larger

(3)



inorganic filler (A); a cyanate ester conpound (B); and an epoxy
resin (C). 52.The resin conposition according to claim1, wherein the
cyanate ester conpound (B) is at |east one conpound selected fromthe
group consisting of: andpghthol aral kyl -type cyanate
ester represented by fornmula (1): OCNOCN 10N-n where R is,
i ndependent | y w¢fsrgach other, a hydrogen atomor a nethyl group, and n
is an integer equal_to or larger than 1; a novol ak-type cyanate ester
represent ed where R i iTeddpe rPEROSy) tareaciscgdien, te kyardsydnor
gtom grzg rrﬁ_t yl mgalreczualamI %mlde {éﬁo&ya&eis&{neg@) Q@ual tl%a%"tt Iogalég%refﬂef&%@ld

;o an a bi phen ara -type .cyanate ester represented by formula
(3): OCNOCN p”§)“¥ W @] 1R ,C%nﬁd@ﬁéﬁ@er?tfl ?&‘@POéa%ﬁP&Fﬁléfrl, g ydlogere
atom or @ net kydoxgr o inand naphs han endl egelr aEqualt itdall epakgeiresindkl
- than 1. and’s.ar'lt')@n%tries_itn %o%)osxi ti on..accor ding to claim1 or 2,
wherein the epoXy Fedin (0 WS Y eadt™"0N& ‘sel ected fromthe group
consi sting of phendl. bi gihenylesdamaldoyipasyifie che paxy rddsigng o Raghthal @Lfe
tetrafunction resins ro | G-ty p resi.ns. )
The resin corr;a)dolsa??(%f)%i gé%co%]dif%gr}qth%ra@ %ésé%%c%a%%mf%te&%,def u(rDt)Her
conpri sing a bi smal%i ni d&qg Desin comp®siTHernr esiaercdmgosiot imory one of
according Lo ank;qne 10fo105! Ahifield At MR IR Aekdgi0lihl 1er
' norg (A) is at least one selected from the group consisting of

oxides or hydroxides of alkaline earth metal (Group 2)
elements or earth metal (Group 13) elements.
6. The resin composition according to any one of
15 claims 1 to 5, wherein the acid-soluble inorganic filler
(A) is at least one selected from the group consisting of

magnesium hydroxide, magnesium oxide and aluminum

hydroxide.
7. The resin composition according to any one of
20 claims 1 to 6, wherein the acid-soluble inorganic filler

(A) has an average particle diameter of between 0.1 and
1.0 pm.

8. The resin composition according to any one of

claims 1 to 7, wherein the acid-soluble inorganic filler
25 (A) has been surface-treated with a silane coupling
agent.

9. The resin composition according to any cne of
claims 1 to 8, comprising 5 to 100 mass parts of the
acid-soluble inorganic filler (A} per 100 mass parts of

30 components {(B) and (C) in total.

10. The resin composition according to any one of
claims 1 to 9, comprising 10 to 90 mass parts of the
cyanate ester compound (B} per 100 mass parts of
compenents (B) and (C) in total.

35 11. The resin composition according to any one of
claims 1 to 10, further comprising a silica (E).

12. The resin composition according to claim 11,



(A) is at least one selected fromthe group consisting of oxides or
hydroxi des of al kaline earth netal (Goup 2) elenents or earth netal
(Goup 13) elenents. 6. The resin cg@(rH)osi tion according to any
one of 15clainms 1 to 5, wherein the acid- uble inorganic filler (A
is at | east one selected fromthe group consisting of magnesi um

hydroxi de, nagnes e o dey ang @m%w@%&&ﬂ%e silich Ehe gf&s'lrbo
conmposi tion according to any one of 20clains 1 to 6, mhereln

aci d-sol ubl e iMFTYRFLTF i eq'he( A)Y Fes P AT SR %Sl a@ﬁét enapf

between 0.1 anthd.&@M resin &) The ¢@/SN. conposition according to
any one of clains ]jaio 7 V\/nereln t he acj d-sol ubl e inor an|c filler

25(A) has been surfate- t T at’sth W tHHPE 1R St adentclain 11 gor
The resih conpus; twiosreiacorttd ngi Liocanye ) Oﬂﬁas)fbéﬁralmﬂadd)—iﬁseeict_elc} with
corrprlsmgSto 1 mass rts of the acid-soluble inorganic filler
(A per 100 rrassSlpaar S no%‘pa%ehis (B) and (C) in total.

10. The resin conpokiti an acHorel rrg:»nt}_:n):jaﬁyngxnea cfuldtatate:;l 4rad @ resin

conprising 10 e es e d ( per
100 nass partséég?ﬁco{r%%%]e%sé(g (%12'5(31 Tota C{]f‘al%ggquhnce r1?5| n
conposi ti on actrbieRy @yt it e 1 to 10, further

conpris a silica{F) on
11rrp - ﬁgg n}ﬁrl ?l%lg 1%1%05%88Hn€ésﬂsrbpa tsoéfr{q ‘he s%ﬁp%% ?I%SF%e(rH
?

mass parts of @he? dyalmat ef st et dogourrnd exi i)l adrmd thsy espobgminated

resin (C in tlalhe outer layekd.andGnd&Sid¥ COMROSIH | Qi RecQrAiNg to
claim 1l or 512, wherein the silica (E). has been surface-treated with

a silane coupl"i‘cncgO ko any o preprey kdiprising: a substrate;

and a resin conpositdon ;acm@:r@ngaltp Ty e Shdd@idBing- 103 a
appl i ed gnto the substrate. .1015. A resin sheet co HSlgsrg an outer

| ayer e of EHEH FBTITLNG it mCiindt dti i & OJI]arﬁaﬁ%ltrb?itEd

on the outer |ayesianed noidee ofr &dﬁﬁlﬂmlﬂh@rpxag;ﬁgh ng to any
one of pla!ns 1 toi&ﬁ' The metaljfgif\fg%fﬂagénghééyngggé§ fggﬂto
conprising: a

claim 16, wherein the surface roughness Rz of the matte

surface of the metal foil is between 1.5um and 2.5um.
20 18. The metal~feoil laminate sheet according to

claim 16 or 17, wherein the surface roughness Rz of the

insulated layer is between 1.5um and 4.0um.
19. A printed-wiring board prepared using a prepreg
according to claim 14 as a buildup material.
25 20. The printed-wiring board according to claim 19,
prepared by a method comprising etching the metal foil of
a metal-~foil laminate sheet according to claim 16,
followed by surface treatment and patterning via plating.
21. A printed-wiring board using a resin sheet
30 according to claim 15 as a buildup material.
22. The printed-wiring board according to claim 21,
prepared by a method comprising surface treatment of a
resin sheet according to claim 15, followed by patterning
via plating.
35 23. The printed-wiring board according to claim 20
or 22, wherein the surface treatment is desmear treatment

comprising: treatment with a swelling agent; roughening



15prepreg according to claim14; and a netal foil |am nated on either
side or both sides of the prepreg. 17. The metal -foil |am nate
sheet according to claim 16, wherein the surface roughness Rz of the
matt e surface of the metal foil is Betdeen 1.5Rm and 2. 5Rm 2018.
The metal -foil |am nate sheet according to claim116 or 17, wherein

the surface roughness tRaiafn tdie dinguliated diauert | s Retwran sh.5RMaNd
4. ORm 19. A printed-wring board prepared using a prepreg
according to cHaitMAF ad At fip et 5HICt®H20. The printed-wiri ng
board accordi ng to 4 ai mHkd,prirepar-ed diy @ HRthod i ne ehichinn®o
the metal foil of:g qﬁéalafou! | am_nat e .sheet, ac ordigg to claiml16
fol | owed by sutfare tTeEdiSeht ha%c?%&tetré’rlﬁ}%d”\ﬁ éﬁrﬁtdﬂ gomprises non-
21. A prbnt ed-slgdtng hoard agipey @ lrsing ;s kdetct30deaardiqigpder ¢laiting;
15 as a build jal .. 22.. The,.pr.inted-w ring board

according to (L:%haﬁag{l%earlpﬂlen rbé/d eﬁnla aﬁ'gqlﬁt& ecénr%\r?gos 'ng surface
treatnent of a resi4b.shédte auciortdichgritming dicmrtb adaiddmed oy claim 20
patterning vi l-af i ) i - W LN r ccording to
Clai m 20 o 23 v et A Re oM Beb PR 213 R R on-
conpri sing: treeddEml Wit eprage! I8 eg lagente L acdurgieniing coppdd plating;
treat et witMhad gldalddie A dailor And HRlkA Al Ng treat ment Wi th

an acidi ¢ reductant. 24. The printed-wiring board according to
claim20 or 22, wher®in & W ipdadsrHi Hd v it 3adomp Ideind 'se rdrpulated

Sel ectrol ytic 1copper JHatd n&ind®l @ alytd:C CORRRN ¥ 8l I 2 of the
patterning by sem -ade%l* tive method. 25. The EI’I nt ed-w ri ng

board accor di ng'3b-3HS @ or eI Sierdien s AFYF FORR @S Sh g
conpri ses: noneed iactdcdlpdsia icoppeicdd@ingGo electord WA ¢I1GARRern to 13.
pl ati ng; 10and patterning by subtractive nethod. 26. A
printed-wiring board conprising: an insulated | ayer; and a conductor

| ayer fornmed on a surface of the insulated |ayer, wherein the

i nsul ated | ayer conprises a resin conposition according to any one of
clains 1 to 13.



