Specification Varnish, Prepreg, Filmw th Resin, Metal Foil-C ad

Lam nate, and Printed Circuit Board Technical Field [0001] The
present invention relates to a varnish enployed for producing, for
exanple, a lamnate or printed wiring board used in electronic
devices; to a prepreg produced fromthe varnish; to a resin-coated
filmproduced fromthe varnish; tQR imtal-ifei|-clad lam nate
produced by use of the varnish; and to a printed wiring board
produced by use of the varnish. Background Art [0002] In recent

years, h t.h pro ress of_.small. - |zed t ht. .el ectraonic

v ces. ATHEEA RIS o bl (KSR R itue HaRe: Gt IFsie hagiinate,
requi redana Pave thidgli-idenditt Boasird ng, which is achi eved through, for
exanpl e, stacking of a |arge nunber of thin layers or formation of a
mcro-wring pattern Regarding the realization of high-density

W ring |§§§¥p prr@t q ring boards, the boards are required to have
| ow t her 53 i coeff|C|ent for t he purpose of inproving the
reIiabillb%OQf mcro-wring patterns on the boards. Particularly when
such a mnrlng board is used as a package substrate, which |s a

i gh-density RECES W 19080 o0 WILGR 3 SSMLONAUS! U dSNGE cor

such as a sem'conductor chi een nounte str requi re

2 LSRR SEPRSLES, o YR I gt SR S04

the case 0 e anple
mounting, %.feda ine @1%%%%%&@ d %‘i‘c%% 2o L r%ﬁ:‘)'ﬂ%'gb ’i%'d@%eﬁr QGRS t'ﬂ%s
been w de used, |'ace o conventlo al " w i'ng process.

t he fllpvgthesnonqbng Q%%ﬁ%s%oa é@ &'pgépe eﬁc%adfeanQheong%%E%% to

devi ce are connécted by means o in place of wre
whi ch i s uged hnrbhe Wike aenqheaeppeeeaeedt%ytﬂ%@eex %nen%aknesh

device on the wiring board. This mounting process nay be applied to
sem condyglok oPac ege%eauahraagCEBatahbeoaaeéa e@cpeeebf PR (Backage
on package), and Si P (systemin package). [O When an
el ectr onbg ck@¥BARGNA kS connected to a mnrlng board by means of
sol der balls, the solder balls and the wiring board are heated to
about SOQ@odgqlng sol der reflow. Cenerally, the wiring board is
formed of a lamnate including a netal foil, and a resin-coated film
or a prepreg fer fi%@efnﬂ:oﬂﬂe&ﬂseSMﬁt@lom@:sptrb?ﬂe%%do& fsmnqus iselstrate
or a support, wherein a wring pattern is rmed fromthe netal foil.
Ther ef or @ighlieeeghRy cakkcseopiebkbers ckn,t hatintthe wiking beardsexpands
due to heat; warpage occurs in the wiring board due to the difference
i n ther mBbrexpansterniceefl haekebtchetrwaan rebe tbepibief BighrgehBety ri ng
board and the el ectronic conmponent (in particular, a sem conductor
devi ce) muthgd ehitheiw nchgebedr dhranghst fess ekamporcestnakedg of a
particularly on

large number of thin layers or formation of a micro-wiring

pattern. Regarding the realization of high-density wiring in
such printed wiring bocards, the bocards are reguired to have
low thermal expansion coefficient, for the purpose of
improving the reliability of micro-wiring patterns on the
boards. Particularly when such a wiring bcard is used as a
package substrate, which is a high-density printed wiring
board on which a semiconductor device such as a semiconductor

chip has been mounted, strict requirements are imposed on the



t he sol der balls, which connect the sem conductor device and the

Wi ring board, resulting in cracking and connection failure. [0005]
War page in a sem conduct or package having a PoP structure wll be
specifically described with reference to Fig. 1. This sem conduct or
package includes a substrate 18 and a wiring board provided thereon

via sol d%:rrol%%rlt%e?sloﬂ’m{eeiﬂﬂihﬁg Wdd g ké%ardj)rdﬁwé@%tql the case of,

sem conduct or package substrate 16 havi ng through-holes 20, a
sem conduydOle G 10 £leeld isdoraennected to the substrate 16 by
means of bonding wires 14, and a sealing material 12 provided on the
sem condygtoerzjchi p 10. When heat is applied to the wiring board
having this structure, warpage occurs due to the difference in
thermal expansiomn mengfding et Dejareeibriditcwaaldag dat of i@ali dahithe
chip 10, and the sem conduct or package substrate 16, resulting in
cracki ng ondi®RP@lrocess HadefeesUGh R 161 EBL ARC 1 AT has ari sen
for a lamnate which is less |likely to warp and has | ow t her mal
expansi oroe@einfiicinent wikenwenidieraldrnscdsani naheshar €1gpnenabl ¥onding
produced by stacking a plurality of prepregs which have been prepared
by i npr egiaidess , ofa &igliags baaven adid RORsEMed ricalitor Wdvick mesl n
conposition containing an epoxy resin as a main conponent, followed
by dryi ngonard tprdowiydimegna et @l sfodideroadrie isunpflace eof kot reyr fvddes
of the thus-stacked prepregs, foll owed by heating and pressurizati on.
Al t hough ian uspoX yinr ésien wiis emdlondialgapeedess ,t eoms hefr.ebiyo moexamtlhe,
i nsul ating property, heat resistance, and cost, the resin exhibits
hi gh t hedewslicex pansinen waaeffai doemtd. Theief noentasgdpsctesedman, béor
exanpl e, Patent Document 1, generally, the thernmal expansion
coef fi ci epplofda tresiemicompositoiropackagedusedit sod@? dditiip eeadfe an
inorganic filler such as silica. [0007] The thernmal expansion
coef fi ci eackelyet he Podsi(packagesioni packagehe famct WP riedwted timr ough
i ncorporation of a |larger ampunt of an inorganic filler. However,
when t hepeegiegedonposition is used for producing a multi-layer wiring
board or a package substrate, a limtation is inposed on the anount
of the in8P§4dic filler incorporated, since the inorganic filler may
cause, for exanple, noisture absorption, poor insulation reliability,
adhesi on f ai | fh&nbEOWEF IHOTAES iGPMR e tnils F@rngrded d9da wiring
deterioration of drillability. [0008 Pat ent Docunent 2 or 3
di scl ose®CarfePNnM§aE St OF ﬁ@é@@Fn&aﬂ 8 1t kBenEP leepaksilds &oer finei ent
of a resin conposition by increasing the crosslink density and Tg of
the resi Wigdnpobireiranaroierérd thepbous 200G darioe opléne hakiaum
crosslink density, since the technique for increasing c¢rosslink ,
density EPreralife £BEnHIqHEIf BP0 tehPRGShatng EMdNgss- Lnrlading
nol ecul es) may._c usi problens in terns of ngggtivit% and resin
struct ur & mﬁééég?m + and\BafRAiPe COPAEENT BB Gt PXSRITSEl 6SE&SEn
effectiv% technigue for reduycin th% thgtgal expansion coefficient of
a resin &&APo&i EFEATLTOBRPEYA efoXyPre8Pn SHRGILHG “&n “&ppr opri at e
nol ecul ar_wei ght of a segment between cross-IEnkin Eoint and ha{ing
2 pol yoyEFPEOLEr uBPGREL "W & DO BRVEREMoR Sl TEPBRY PESTne "Raleig La
pol ycyclic.strugture_exhibjt |ow solubility in a solvent due to . .
CryStal | Eotr on OFE e FaE Bl PRSER | B Pretbr b ORbEnE by Fhe br FoF oehF hpa
attractign. Theref ore, .even mﬂentphe egox% resin is diﬁsolved in._an g
organi ¢ S8PYENE*PRPGEGR Rl ARGt nE2FBEER PECH&Er y&t &PFi Y& 14F; BPaT
having bggn egokRd k9 -30BLERL LEMRRLAYICexbAAObn coetricient
between the resin forming the wiring board and the electronic
component (in particular, a semiconductor device) mounted on

the wiring board; and stress is concentrated particularly on



Pat ent Docunent 5 discloses an effective technique for reducing

war page by enpl oying a resin having a polycyclic structure. Patent
Docunment 5 describes that a resin having a polycyclic structure is
effectively enployed as a sealing material. In the case where such a
resin is enployed as a sealing material, the resinis not required to

be formed it 1314aMH1shy, mél'h‘&ﬁrhfctr eHn s@ﬁ%&ﬁu%%&ﬁ@@rﬁ{n
in ternms of recrystalllzatlon whi ch woul d ot herw se occur when t

resin is ifissalMedy igh=Aa1, 0@ 1e i9R) M@Nteracking HWE®Innddtion
consi deration that” a resin having a polycyclic structure is used for

produci ngz3 jhad nate, the resin nust be dissolved in a solvent to

forma varnish imedi ately before production of the | am nate, since,
as descrifpedsgbove, the resin is very hard to dissolve in an organic
solvent, and a varnish formed fromthe resin exhibits poor storage

stability at amigerfe tiehpersdmiidnductor pHYGgd MMAWOMRTRNtPad t he
storage stability of a resin having a polycyclic structure at anbi ent
t enper at e uick e @rigat bendysigiiflcasilgniddseaneed siitte r& fsatcdh to
containing the resin exhibits inproved workability during use

t her eof . FRj.orn .ArthDecaarntoRatienbrDpaurRegt [AOllficPateptbboeHaeNl 81!

Japanese Patent Application Laid-Open (kokai) No. 2004-182851 Patent
Docunent a2d Japdnese Pataant pAppliideat itor deaind v@ren d(kiekaiba NG 22,
2000- 243864 Patent Docunent 3: Japanese Patent Application Laid-Open
(kokai) Nboer2000-+the4W2AT iFat éntardoduwmdnided. al aparniesedeatent package
Application Laid-Open (kokai) No. 2007-314782 Patent Docunent b5:
Japanese sBatert tApplo tatviiow Lhirdugbemolllesk &i0), Mo .se20EH6MINZTEG Stnhparly
of the Invention Problens to be Sol ved by the Invention
electrically connected to the substrate 16 by means of
bonding wires 14, and a sealing material 12 provided on the
semiconductor chip 10. When heat is applied to the wiring
board having this structure, warpage occurs due to the
difference in thermal expansion coefficient between the
sealing material 12, the chip 10, and the semiconductor
package substrate 16, resulting in cracking C.
[0006]

Under such a circumstance, demand has arisen for a
laminate which is less likely to warp and has low thermal
expansion coefficient. Conventionally, laminates are
generally produced by stacking a plurality of prepregs which
have been prepared by impregnation of a glass woven or
nonwoven fabric with a resin composition containing an epoxy
resin as a main component, followed by drying, and providing

a metal foll on one surface or both surfaces of the thus-

stacked prepregs, followed by heating and pressurization.



[ 0012] An object of the present invention is to provide a
varni sh exhibiting high storage stability at anbient tenperature and
excel l ent workability during use thereof. Another object of the
present invention is to provide a prepreg, a resin-coated film a
metal -foil-clad lam nate, and a printed wiring board, each of which

i's produged HJ @R tdhe ep@rhisdy i Bans,dor w0l at gy the ekl ens, [£013]

The present inventors have conducted extensive studies for achieving

the af or eiRptdined hi RGliHg PbAS & f efddd A AGEUTPId &b dthe the

present invention. The present |nvent|on provi des the follomnng

[0014] resin [khidiMay Migh pieduead dAyputhbd easdd o ketyeen a

conpound having an am no group and a resin having a functional group
capabl e afhdreatirid)g a¥ tdi S AHENA rgr Ay éanthdlay,i g eRoleyeld 1,
structure, wherein a portion of a plurality of the functional group
of the regineras1Ggused tthawat Mddhdith B4R @iaH off thegpmound
in a sol vent. [2] A varnish according to [1], which is

pr oduced ddipeugh irgacitd arediriasearh roweomeidid kavidty o phenaldti c
hydroxyl group and a resin having a functional group capable of
reacti ng fdiltllera spiénals & iNyidraaxyl group, and having a pol ycyclic
structure, wherein a portion of a plurality of the functional group
of the rdgio®7ls caused to react with the phenolic hydroxyl group of

t he conpound in the solvent. [3] A varnish according to [1] or
[ 2], wherein tIhe cdrgponaid dxpdregg can @ ol gireoup ofS @y wfsiguanam ne,
di cyandi am de, and am notri azi ne novol ak. [4] A varnish

pr oduced composgH irea ctaino fpeb dtundédre ra reahpueehd hawvighg iamqoirgrolatcion of a
hydroxyl group and a resin having a functional group capable of

react i ng lwirile ra apleemdl iod amy dmexylangrooup,l land hHeivagea, pehyoychic
structure, wherein a portion of a plurality of the functional group
of the re@iesins conposd thion dactusgicd H arhensiveralniac ahyurldaxiyil egreoupiiofing
t he conpound in a solvent. [5] A varnish according to [2] or

[ 4], whebgiaxd ke comeckadchaubsdg ra tsherollileibpdrioxy i sgriomysies! en the

phenol novol ak resin or a cresol novolak resin.
amount of the inorganic filler incorporated, since the

inorganic filler may cause, for example, moisture absorption,
poor insulation reliability, adhesion failure between the
resin and a wiring layer, and deterioration of drillability.
[0008]

Patent Document 2 or 3 discloses a technigue for
reducing the thermal expansion coeifficient of a resin
composition by increasing the crosslink density and Tg of the
resin composition. However, there is a limitation con the
maximum crosslink density, since the technique for increasing
crosslink density (i.e., the technique for shortening chains
of cross-linked molecules) may cause problems in terms of
reactivity and resin structure.

[0009]



[6] A varnish according to any of [1] to [5], wherein the resin
contains at | east one epoxy group serving as the functional group.
[7] A varnish according to any of [1] to [6], wherein the resin has
at | east one structure selected fromthe group consisting of a

bi phenyl structure, a naphthal ene structure, a bi phenyl novol ak

structure, an n@éﬁrmf@icle@e BT Whudih a1 dhydroand pcen@ctive

structure. [8] A varni sh containing a resin conponent having a
struct ur e Jcgpfs tﬁﬂ: %&d&qﬁgolﬂwt%fn%um@@a(rﬂs)m{ Q%Je‘iﬂfﬁcﬁldné* of a
-0-CH-CHC .Formula (1) OH (wherein represents the

resi due Qfesﬂrﬁ@m@ib’é‘iﬁl@ﬂ G @mpﬁ@ﬁ%ggra(?y@poxy resir HavAnégrdy sh
according to [8], wherein the ratio of the nolar fraction of the

structur %ﬂp&@fp&‘i%&fee%cﬁ)écfﬂrarﬂﬂu@l(gl})t toF thessyBm ddied® airddaction

of the structure represented by fornmula (1) and that of a structure

r epr esenthdlmymgt ke ifr®d edn ghahamulaa gdoyic UQ0L6]s ot 1@ . CHRowEY ek CH2
0 .Formul a (2)
conventional epoxy resins having a polycyclic structure
exhibit low solubility in a solvent due to crystallization of
the polycyclic structure caused by intermolecular attraction.
Therefore, even when the epoxy resin is dissolved in an
organic solvent through heating, the resin is recrystallized
after having been cooled to ambient temperature.
[0010]

Patent Document 5 discloses an effective technique for
reducing warpage by employing a resin having a polycyclic
structure. Patent Document 5 describes that a resin having a
polycyclic structure is effectively employed as a sealing
material. In the case where such a resin is employed as a
sealing material, the resin is not regquired to be formed into
a varnish, and thus the resin does not cause a problem in
terms of recrystallization, which would otherwise occur when
the resin is dissolved in an organic solvent.

However, in consideration that a resin having a
polycyclic structure is used for producing a laminate, the
resin must be dissolved in a solvent to form a wvarnish
immediately before production of the laminate, since, as
described above, the resin is very hard to dissolve in an

organic solvent, and a varnish formed from the resin exhibits



is 40% or less. [0017] [ 10] A prepreg produced by applying a
varnish as recited in any of [1] to [9] to a substrate, and drying
the resul tant product under heati ng. [11] A prepreg according
to [10], wherein the substrate is a glass woven fabric, a gl ass
nonwoven fabric, an aram d woven fabric, or an aram d nonwoven

fabric. poor stlchdqed Jtedin-iaoatead dudimmr ad-nappl ying a
varnish as recited 1n any of [1] to [9] to a film and drying the

resul tant produgis Und@rheatdid.of the stddg d@i 10} loflatdresin
| am nate conprising a prepreg as recited in [10] or [11], and a

conduct omavayRy proaivass1an: alt heastrong siifiagh fenfte- AR €6 of
[14] A netal-foil-clad lam nate conprising a resin-coated film as

reci ted igrdak2]indand ra ;oonduetidri daayey, priodeded werrratsH @RSit=AREng the
surface of the film [15] A printed wiring board produced by
form ng aedim REHIitE Mnprdikel Getaetian dyayRiripioisded heirealf .| east
one surface of a netal-foil-clad lamnate as recited in [13] or [14].
Ef fect s @fritdie Artveniduent] 0018] According to the present

invention, there can be provided a varnish exhibiting high storage
st abi | i t paateranibcenimetrgnper at ure and excel l ent workability during use
thereof, as well as a prepreg, a resin-coated film a netalfoil-clad
| am nat e,[0@rid ]a printed wiring board, each of which is produced from
the varnish. Brief Description of the Drawi ngs [ 0019]

Patent Document 1: Japanese Patent Application Laid-Open

(kokai) No. 2004-182851

Patent Document 2: Japanese Patent Application Laid-Open

(kokai) No. 2000-243864

Patent Document 3: Japanese Patent Application Laid-Open

(kokai) No. 2000-114727

Patent Document 4: Japanese Patent Application Laid-Cpen

(kokai) No. 2007-314782

Patent Document 5: Japanese Patent Application Laid-Open

(kokai) No. 2007-002110

Summary of the Invention

Problems to be Solved by the Invention

[0012]

An object of the present invention is to provide a
varnish exhibiting high storage stability at ambient
temperature and excellent workability during use thereof.
Another object of the present invention is to provide a

prepreg, a resin-coated film, a metal-foil-clad laminate, and

a printed wiring board, each of which is produced from the



[Fig. 1] Fig. 1 shows the state of warpage in a sem conductor
package having a PoP structure. [Fig. 2] Fig. 2 shows a DSC
curve obtained in the case where the ratio by equival ent of YX-8800
to dicyandiamde is 1 : 1. Best Mdes for Carrying Qut the Invention
[ 0020] [1] Varnish: A first varnish of the present invention is
pr oduced {Jy-qugh reaction between a conpound having an am no group
and a resin having a functional group capable of reacting with an
am no gr pRnANGAMAYIRG iy RO P 1ensd ructure, wherein at |east a
portion of a plurality of the functional group is caused to react

wi th the [@wieg group in a solvent. The first varnish of the
present invention is also regarded as a varnish containing a resin
conponent haviThg istddind ursrdrefyes eidwrd ddhddie ddbld:ewmd Jordtild es

(1): [0021] [F3] -0-CH2-CHC H2-N-RL...Formula (1) OH I'n
formul a (b, aRhikefmnes s dfhe dnesitdueicefl odjepqurchdhay rRY @3udm No
group. The conpound having an am no group will be descri bed

her ei nbehewe [0Q2%k1ished AhzegordGearar dinsfanafidnne prespReskAvention
i s produced through reaction between a conpound having a phenolic
hydr oxyl igrews iand paovasies hae mgld owmet.i onal group capabl e of
reacting wth a phenolic hydroxyl group, and having a polycyclic
structurd00ddgrein at |l east a portion of a plurality of the
functional group is caused to react with the phenolic hydroxyl group

in a solvent. [THe Zcompouirsth lrenddugeal fiemaighc deedrtodon bgrtowgerwid | be
descri bed herei nbel ow.
compound having an amino group and a resin having a
functional group capable of reacting with an amino group, and
having a polycyclic structure, wherein a portion of a
plurality of the functional group of the resin i1s caused to
react with the amino group of the compound in a solwvent.

[2] A varnish according to [1], which is produced
through reaction between a compound having a phenolic
hydroxyl group and a resin having & functional group capable
of reacting with a phenolic hydroxyl group, and having a
polycyclic structure, wherein a portion of a plurality of the
functional group of the resin is caused to react with the
phenolic hydroxyl group of the compound in the solvent.

[3] A varnish according to [1l] or [2], wherein the
compound having an amino group is any of guanamine,
dicyandiamide, and aminotriazine novolak.

[4] A varnish produced through reaction between a
compound having a phenclic hydroxyl group and a resin having

a functional group capable of reacting with a phenolic



As used herein, "resin having a functional group capable of reacting
w th an am no group, and having a polycyclic structure” or "resin
havi ng a functional group capable of reacting with a phenolic

hydr oxyl group, and having a pol ycyclic structure”" may be referred to
as "resin having a polycyclic structure.™ [0023] The first

varni sh ofyc5e68nd grasup Shurf HAe iy &5 QU1 ydpeartd Wt Aheneidatfidr diese
var ni shes ‘may be collectively referred to sinply as "the varnish of
the preseprdinenrts NPl Iproduced Yy MinkRercHdlg.gidu@ SOlMRNtreih is
resin having a polycyclic structure and a conpound havi ng an am no
group or cauyRenald adisd axth dHHUPphead iGAUSidi®:E e gresid 40 dract
with the conmpound through, for exanple, heating. Thus, the solubility
of the resinpdimd ne & pRlweyad.i c structure in the solvent is

i nproved, and the varnish can be stored for a |long period of tine.
Since an addi t[isje rorvdhiei dH kesd@rdiatg reguiziedt of 4e iWwrenrgior atrad for
inproving the solubility of the resin, properties of the resin are

| ess | i kelopplominke havialg ed pHer1id heydresdyl rREdouaiifes d tehegaaperdvcdsik

for a long period of tine. The varni sh of the present invention
W || nextredndescr kheddol detvaillak [(@324)]. (Resi n having pol ycyclic
structure) As used herein, the "polycyclic structure" of the

resin refers t[®]asstwarctiste farovetd tchriougnbarfdi g dfo armnatwleraings
via a single bond, or a structure formed through condensation of
aromat i c thiengesin contBxaumplags lefasttherst rpetayr ¢ foormect tvhimgugls the
bondi ng of aromatic rings via a single bond include a bi phenyl
st ruct ur gunathiopladnylrowgvol ak structure, and a terphenyl structure.
Exanpl es of the structure formed through condensation of aromatic
rings include [@Indpharalisie astaaucstiure, ta ampimtthalldng movdl ,akvherein
structure, an anthracene structure, a di hydroanthracene structure, a
phenant hitérge reisiic tase ata liegistacage ssmugdtunee sed estiegs dres thhige tanoap
a triphenylene structure, a tetraphene structure, a pyrene
st ruct ur €ongipgitéage ot rubtiphenydn@tauséryicgne saphdhgrlene structpye,
af orementioned structures may be enployed singly or in conbination of
two or n8r @iPpesives NOVR leKdEr e tiuFsr ov8 prdhdrcicds Edrgctuifer maIc a
expansi on property and heat resistance) of the |am nates, printed
Wi ri ng b8arderofpEhtédhards 1cét&e -produced fromthe varnish of the
present inventiaon, the polycyclic structure is preferably a biphenyl
structure, a Hifghényl2 g Aerdaiidie & T2 SHdp MFRBTa sthayding & a
napht hal ene novol ak structure, an anthracene structure, a
di hydr oaRtRMP&EERE SEPEESERESDPY hEE iTRd 1owdre Freferabl iy )a bi phenyl
structurﬁ, a ?iphenyl novol ak structure, a naphthal ene structure, an
ant hrace Qoépructure, or a di hydroant hracene structure. Such a
structurﬁgﬁj_preferably enpl oyed, since the structure is

i

t hr ee-di onal ly fixed, and thus stacking can be readily carried
out. [0025] H ’
_O_CHZ_CI;H_CHZ_N_R «»r FOTrmula (l)
OH

(wherein R' represents the residue of a compound having an
amino group) .

[9] A varnish according to [8], wherein the ratio of
the molar fraction of the structure represented by formula
(1) to the sum of the molar fraction of the structure

represented by formula (1) and that cof a structure



The resin having a polycyclic structure is preferably a thernosetting
resin, fromthe viewoints of high fluidity during heating, as well
as heat resistance and di nensional stability after curing. Exanples
of the thernosetting resin include an epoxy resin and a cyanate
resin. In order to achieve high productivity and easy handling, the

t her mosettd NG J8fidy i, IR erabldvaly eRPuITLSiN. : In the case
where an epoxy resin is enployed, the epoxy group of the resinis a
functi onglpcareup capabl e of reacting w th an amino group or a
phenol i ¢ hydroxyl group. [0026] From t he vi ewpoi nt of

mol dabi | itsp,] the epoxy resin is preferably a naphthal ene novol ak
epoxy resin or a biphenyl ovol ak epoxy resin. Meanwhile, fromthe

vi ewpoi nt of _Q_Q§Hon property, the epoxy resin is
preferably a nag%t %ne r'ésin,, .ah, @Iy aegne epoxy resin, or a
di hydr oant hracene epoxy resiyi. These resins may be enpl oyed S|ngly or
in conbination of two or nore species. In order to exert the

per f or madee 40f% suchasesins, the total anount of the resins enpl oyed
is preferably 30 mass% or nore, nore preferably 50 nass% or nore, on
t he basi goa@fl7tlhe entirety of the epoxy resin. Speci fic exanpl es
of preferred epoxy resins will next be described. [0027] The

bi phenyl novol @ lepoxyrarasson produaierablapraly ieppxy wasiislr epr esent ed
by the following fornula (3). The epoxy resin having a structure

repr esentregtitnect Hen faolyl @fi ng If domil®d (t3) a suberirertedaldnd alaiirgbltde
as, for exanple, NC 3000 (product of N ppon Kayaku Co., Ltd.) [0028]

[ F4] residiHanCHprRAGd \unded meating.

[11] A prepreg acceording to [10], wherein the substrate
is a glass woven fabric, a glass nonwoven fabric, an aramid
woven fabric, or an aramid nonwoven fabric.

[12] A resin-coated film produced by applying a varnish
as recited in any of [1} to [92] to a film, and drying the
resultant product under heating.

[13] A metal-foil-clad laminate comprising a prepreg as
recited in [10] or [11], and a conductor layer provided on at
least one surface of the prepreq.

[147 A metal-foil-clad laminate comprising a resin-
coated f£ilm as recited in [12], and a conductor layer
provided on at least one surface of the film.

[15] A printed wiring board produced by forming a
wiring pattern on the conductor layer provided on at least
one surface of a metal-foil-clad laminate as recited in [13]
or [14].

Effects of the Invention



...Formula (3) In formula (3), each of R4 to R7, which may
be the sane as or different fromone another, represents hydrogen or
an al kyl group, and n is a nunber satisfying the followi ng relation:
n >0, preferably 1.5n4.0. [0029] The napht hal ene novol ak epoxy
resin is preferably an epoxy resin having a structure represented by
the foll owgngifornula (4). The epoxy resin having a structure
represented by the followng formula (4) is comercially avail abl e

as, for examplgschiNdy X d pipdyste Hin ot Reasst, Gherdtéhn -nd 0030]

[ F5] In formula (4), mis a nunber satisfying the foll ow ng

rel ati onpi®viddd RS efrakiy eZWibj[tQLQ;fgl]hi%h st obyddisphlioaniracene

epoxy resin is preferably an epoxy resin having a structure

repr esentghilyn tt henipd Ay dref M 108Nt The e e dut iy i a

structure represented by the followng formula (5) is commercially
avai | abl emassedr examlie.as% §3Q0 ey, 0du cle Ofn -kapaie EFUXyn, Resimdcal -

10032 foil-clad laminate, and a printed wiring board, each of which
is produced from the wvarnish.
Brief Description of the Drawings
[0019]
[Fig. 1]

Fig. 1 shows the state ¢f warpage in a semiconductor
package having a PoP structure.
[Fig. 2]

Fig. 2 shows a DSC curve obtained in the case where the
ratio by equivalent of YX-8800 to dicyandiamide is 1 : 1.
Best Modes for Carrying Out the Invention
(0020]

[1] Varnish:

A first varnish of the present invention is produced
through reaction between a compound having an amino group and
a resin having a functional group capable of reacting with an
amino group, and having a polycyclic structure, wherein at
least a portion of a plurality of the functional group is
caused to react with the amino group in a solvent.

The first varnish of the present invention is also
regarded as a varnish containing a resin component having a

structure represented by the following formula (1):

10



In formula (5), each of RO and R9, which may be the sane as or
different fromeach other, represents an al kyl group having 4 or |ess
carbon atons; x is an integer fromO to 4; and y is an integer fromO
to 6. [0033] The ant hracene epoxy resin is preferably an epoxy
resin having a structure represented by the following fornmula (6).
[0034] [FHoH H2H2 H -70-C-0-CH2 / O R17 -.Formula (6) I n
formula (6), &14 to R17 have the sane neanings as R4 to R7 in formul a
(3) [0035]g{jConmpound having am no group) The conpound havi ng
an am no group enployed in the present invention has at |east one

Z(rqn;“n\c/)alg(rag?p i_[l__br_lgcggl_e?ﬁl_ec]_}gh_eﬁ_hqr exatr_r?IF%,m;ltlge (rﬁactive group
OH

In formula (1), R* represents the residue of a compound
having an amino group. The compound having an amino group
will be described hereinbelow.

[0022]

A second varnish of the present invention is produced
through reaction between a compound having a phenocolic
hydroxyl group and a resin having a functional group capable
of reacting with a phenolic hydroxyl group, and having a
polycyclic structure, wherein at least a portion of a
plurality of the functional group is caused to react with the
phenolic hydroxyl group in a solvent. The compound having a
phenolic hydroxyl group will be described hereinbelow.

As used herein, "resin having a functional group
capable of reacting with an amino group, and having a
polycyclic structure"” or "resin having a functional group
capable of reacting with a phenolic hydroxyl group, and
having a polycyclic structure" may be referred to as "resin
having a polycyclic structure."”

[0023]

The first varnish or second varnish of the present
invention (hereinafter these varnishes may be collectively
referred to simply as "the varnish of the present invention)

is produced by dispersing, in a solvent, a resin having a

11



of a compound having an ami no group” : "the epoxy equival ent of an
epoxy resin having a polycyclic structure” is 1 : 1, the exothermc
onset tenperature is preferably 60C to 200C, nore preferably 70C to
190C, particularly preferably 80C to 180C. Wen t he exotherm c onset
tenperature falls within the above range, curing reaction does not

proceed nrRpiyH1al: afigtuALmRRl al Wethpad s ddad estldaroup or
varni sh exhi'bi'ts inproved pot life (storage stability). [003

The exot heldHeh ANseth Jemeratgi@igran e delary ned thi-gugh PSGact
(differential scanning calorinetry). Specifically, the exothermc
onset teRpetatle e detridiged s hampid) Hdatihd.l - €hus@ the
rising point (point A of a DSC curve obtained in the case where the
rati o by sequipsalient oFf e 88Q0 it o adiieyardipyliyds dis cl st ot r@034 the
Exanpl es of the conpound having an am no group include guanam nes
such as Bkenzeguandamingroacet,0guaN il era rayithS Riam0 GearANiee] fRuHaRa Mo
resins derived therefrom dicyandi am de; nelam ne and nel am ne resins
derived therield @f thifieat hglianet ehr agineivandraghsaoltkazisensevol ak
resin. The nol ecul ar wei ght of such a conpound is preferably 60 or
nore, norequwieker akl Y3 nato rpoirat Sdhew rt Henpreviond Hea\salgbdn iawy ra
group has such a nol ecul ar wei ght, the conpound is sufficiently bulky
for prevehk ngsial,e@uone raliiegnrentc hand eeriystaald ilzatsi dn kefl va troe $ien
havi ng a pol ycyclic structure in the case where the conpound reacts
and bonddmpaiitredi;he .reesi mheSeesrial maypes iofs ddspgurgs drawisnd can aamiomg
group may be enpl oyed in conbi nati on. Anong the aforenentioned
conpoundgerbenzoduanawi.ne, di cyandi am de, or am notriazi ne novol ak
resin is preferably enployed, fromthe viewdoints of, for exanple,

t her mal expandihen verrogett Wi Héwt presiesttangeerdndr eliildbins=tty kef t er
formation of a |am nate. The residue of the conpound having an
am no gr cgpscrépedsént égtly Rl in formula (1) is, for exanple, the
resi due of any of the above-exenplified resins and conpounds. [0038]

( Conpound 0R&¢ilng phenol i ¢ hydroxyl group) The conpound havi ng
a phenolic hydroxyl group enployed in the present invention has one
or nore Hp@séryhagiadp®oilycyid ifpSEEUcEUTElom t he vi ewpoi nt of
cross-linking, nore preferably, the conpound has two or nore hydroxyl
groups in theAfolleed EeBianpitds oPAlYE YEivomid Usdingg & fpidolnesin
hydr oxyl group include napht hal enedi ol , phenol novol ak resin, cresol
novol ak FESPAS bPsphERGHLCAUASy SPaRSFedhsOuUghi RONFiasi RE AEPBIRARC
resin, bismaleimde-containing am notriazine noval ak resin, bisphenol
A, and bifdpHéEndiaFa BANOREsEOTAneRdl 2ndvElgk UrEsith T £8E6MIRovol ak
resinis preferably enployed. No particular limtation is inposed on
the nol eCONEFTREIGRN 6f &GOR251CokpBERd. Several types of such

n I in i nation.
compounds nayEg%m% eso%%dthe %%g%ct%Eeo%ork%%?%hrough bonding of

aromatic rings via a single bond include a biphenyl
structure, a biphenyl novolak structure, and a terphenyl
structure.

Examples of the structure formed through condensation
of aromatic rings include a naphthalene structure, a
naphthalene novolak structure, an anthracene structure, a
dihydroanthracene structure, a phenanthrene structure, a

tetracene structure, a chrysene structure, a triphenylene

12



When "the reactive group equivalent of a conpound having a phenolic
hydr oxyl group"” : "the epoxy equivalent of an epoxy resin having a
polycyclic structure" is 1 : 1, the exotherm c onset tenperature is
preferably 60C to 200C, nore preferably 70C to 190C, particularly
preferably 80C to 180C. Wen the exotherm c onset tenperature falls
W thin the RRAVEJ,aN08 e Gl dHMhd eachi A does Mirdiocrad;danidl y at
anbi ent tenperature, and thus the resultant varnish exhibits inproved
pot |ife {isdf-aga Siahidd, ond a perenR: aGempaeunrd having a phenolic
hydr oxyl "group is enpl oyed, as described hereinbel ow, a curing
pronoter is enfoOyethtdnGiiiE | AeudtQ4 may be DYPLIRACIIOGIP G
sol vent, the conpound having a phenolic hydroxyl group nay be

enpl oyed iin ceaBinzatican oM A oAU GRavidid amnasiraergteupmpkBve
this case, the amount of the conpound having a phenolic hydroxyl
group i s pricgfeatrallsy @.QL t ankihAqwixalrenics PR refeiahlaatd. 03 to
30 equivalents, on the basis of 1 equivalent of the conpound havi ng
an am no r@sdyanden drhe hamiwmii reft dshe paamewnd itaHg o aa elenaldumted
hydroxyl group is 0.05 to 20 equivalents on the basis of 1 equival ent
of the compewsd Rad.ngradi@ENCE @oubhe efdfredishve fr east e seart be

all owed to proceed between the conpound having a phenolic hydroxyl
group, tHeveornpow)d thayipad yarycdniin e tguatpreard the fidreiinset tdinthenyl
resin. When "the reactive group equivalent of a conpound havi ng
a phenol ist rimpdnioey| agicdyheayd acomiadu rsd rivaviurg ar a@pha hgrlems'

"t he epoxy equival ent of an epoxy resin having a polycyclic

structur etrmustiire,la raghdietlkernnovoisdt s tremperat, urke ias threfeemab| v
60C to 200C, nore preferably 70C to 190C, particularly preferably 80C
t o 180C. sWhrewtilre , exotthdwdireagrideta cearp etatumte real logw wittehild Kehe melrev e
range, curing reaction does not proceed rapidly at anbient

t enper at prefeanddltyhas bripd emedulsttamic traneni sh bépiieiivtls niaverleked pot
life (storage stability). [0041] (Resin conponent having structure

r epr esentséd gy ufrer mal aaphtpalene structure, an anthracene structure,

or a dihydroanthracene structure. Such a structure is
preferably employed, since the structure is three-
dimensionally fixed, and thus stacking can be readily carried
cut.

[0025]

The resin having a polycyclic structure is preferably a
thermosetting resin, from the viewpoints of high fluidity
during heating, as well as heat resistance and dimensional
stability after curing. Examples of the thermosetting resin
include an epoxy resin and a cyanate resin. In order to
achieve high productivity and easy handling, the
thermosetting resin is preferably an epoxy resin.

In the case where an epoxy resin is employed, the epoxy

group of the resin is a functional group capable of reacting

13



The resin conponent enployed in the present invention and having a
structure represented by formula (1) may be produced through reaction
between any of the aforenentioned epoxy resins having a polycyclic
structure and a conpound having an amino group in a solvent.
Specifically, the resin conponent having a structure represented by

formul a (ArHreyn ReniOBAD tdY QUghdRactd oy eineeny &yl east a
portion of epoxy groups of the epoxy resin and the amno group of the

am no- gr quprdwvi ng conpound. [0042] Exanpl es of the structure
represented by fornmula (1) will next be described. The resin

conponent produesfl fHOM e Phenydf NRYRIaK BPOXY 1881 dhdepresemt ets by

formula (3) and a conpound having an am no group has a structure
r epr esentae frAd16, f0ldapM it fedtendard18k df¥348]resin kar muls dhdnyl

In formula (7), Rl has the sanme neaning as defined above in formula
(1) (the rsamm sshaldo:apaesiner eMaahivii) g, 0 firsma tRenbeewpatinsf yifngowhe
followng relation: o > 0; and p is a nunber satisfying the follow ng
rel ati on:thermaQ. :3044ion propEie ,edihe camonerdsipr dduget faabla a
napht hal ene novol ak epoxy resin represented by fornmula (4) and a
conpound niagtig lam eaps W el rhasra sstuhrcasre regr-es erdseich byt ke
followng formula (8). [0045] [F9] ~-.Fornula (8)
dihydroanthracene epoxy resin. These resins may be employed
singly or in combination of two or more species. In order to
exert the performance of such resins, the total amount of the
resins employed is preferably 30 mass% or more, more
preferably 50 mass% or more, on the basis of the entirety of
the epoxy resin.

Specific examples of preferred epoxy resins will next

be described.
[0027]

The biphenyl novolak epoxy resin is preferably an epoxy
resin represented by the following formula (3). The epoxy
resin having a structure represented by the following formula
{3) is commercially available as, for example, NC-3000
(preduct of Nippon Kayaku Co., Ltd.)

[0028]

(F4]

H Ha
CH2 C_C—O R6 O_C_C_CH2

PHEGE @F\/

» Formula

14



In formula (8), g is a nunber satisfying the followng relation: g >
0O, and r is a nunber satisfying the following relation: r > 0. [0046]
The resin conponent produced from a di hydroant hracene epoxy resin
represented by fornmula (5) and a conpound having an am no group
i ncl udes one having a structure represented by the follow ng fornul a
(9). [0047] [F10] HH2 H2Cc-E-C -0 0 H1 O- CH2- OH CH2-N-R OH

In formula (3), each of R* to R7, which may be the same
as or different from one another, represents hydrogen or an
alkyl group, and n is a number satisfying the following
relation: n > 0, preferably 1.5 < n £ 4.0.

[0029]

The naphthalene novolak epoxy resin is preferably an
epoxy resin having a structure represented by the following
formula (4). The epoxy resin having a structure represented
by the following formula (4) is commercilally available as,
for example, ESN-175 (product of Tohto Kasei Co., Ltd.).
[0030]

[F3]

0 o
- s Formula
! - /;5\/ P
m

In formula (4), m is a number satisfying the following
relation: m > 0, preferably 2 € m £ 7.

[0031]

The dihydroanthracene epoxy resin is preferably an
epoxy resin having a structure represented by the following
formula (5). The epoxy resin having a structure represented
by the following formula (5} is commercially available as,
for example, YX-8800 (product of Japan Epoxy Resin).

[0032]

15



... Formula (9) In formula (9), RO and RO have the sane neani ngs
as those described in fornula (5), and x and y have the sanme neani ngs
as those described in fornmula (5). [0048] In the varnish of the
present invention, the ratio of the nolar fraction of a structure;
i.e., a resin conponent, represented by formula (1) to the sumof the
mol ar fragtdion of the structure represented by fornmula (1) and that
of a structure represented, by the followng fornula (2) is preferably
40% or | ess, nore prefekgg giig Ef 40% nuch nore preferably 8%to
40% particularly preferjably d&)zo 35% Wien the ratio is 40%
or less, the conpound having a® ami no group, which has been added

t hr ough nodi fi cat Fonxpr ewent 3 nol ecul ar al i gnnment and
crystallizatuﬁﬁ)a d ;'(Rﬁ)zmﬂ ng a pol ycyclic structure.
Therefore, the resy \ ¥Sh exhibits faVO{ablg storage stability
wi t hout causing recrystgl|ljzation. Wen t herFAt T o Rkceeds 40% curing
reaction may proceed, apd égiLgf ctory storage stability may fail to
be achi eved. [0049] [F11] -O- 2 ...Formula (2) 0 [0050]

In the present invention, regarding the ratio of the conpound having
an am no group and/or the conpound having a phenolic hydroxyl group
to the epoxy resin having a polycyclic structure during reaction, the
ratio of the am Memrnoup Equi vealanto®R’ hadcdipounichavangbantaai same
group and/ or the hydroxyl group equival ent of the conpound having a
phenol i ¢ atsy droxiilf fgmeus thoronhe aehoxo hequi walperes eoft ot ey eddol resiup i s
preferably 0.05 to 20, nore preferably 0.10 to 10, particularly

pr ef er ablhavinzo 4 ox5.lewsecarpoy attiomsaf ® He readritegegr dupreduitvaldent
of such a conpound to the epoxy equival ent of the epoxy resin is 0.05
to 20, tkedeffdst agf iditegsrvifmpm We tepdxy resin having a pol ycyclic
structure is not |owered, and favorable handling is achieved. \Wen

t he equi M&I0emt! ratio falls within the above range, and the ratio of
the nolar fraction of the structure of formula (1) to the sumof the
mol ar fracti oF¢f FIHATAGENE FRO¥XYT Hemdfulis Enefmipllhataroferdiy resin
structure of fornmula (2) falls within the aforenentioned range, the
time reqlPVéd@df & SEFMTTESEs 1ERT S5 SIRer tandde divd Lorigmnagd oamarid i {6y -

be i d.
can be |T%%ove

34]
[F7)
Hzc—g—gz—o—' h il mgi—ém—on
\_/ &/\?\/ /\;\A \O/
R14 R15 R16 R‘i?

««« Formula (6}

In formula (6), R to RY have the same meanings as R*
to R’ in formula (3).
[0035]
(Compound having amino group)

The compcound having an amino group employed in the
present invention has at least one amino group in the

molecule. When, for example, "the reactive group equivalent
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[ 0051]

cont ai n,

The varnish of the present invention may further
in the resin conmponent, a structure represented by the

followng formula (10). [F12] -0-CH2-CH CH2-0- 01 H -.Formula (10)

[ 0052]

When a structure represented by formula (10) is

contained, in the resin conponent, the ratio of the sum of the nnlar

fraction of 4 hendduiet URs e Ot (Hodnd f ormd addQ) duiha

of the molar fraction of the structures of formula (1), fornula (2)

and for mysa dnlQpd:s, Aol alwi riP% Yol \RS®1 IMOIE RIE Bfabl K%t o,
40% nuch nore preferably 5%to 35% particularly preferably 10%to

30%

theM8I e I det A0 4185% 1@1 RN, hRstngoadpoec,

am no group, which has been adde through nD ification, prevents

mol ecul amaald gyet-and, eroest abl u§@b¢orp9£t£@@1§ppwpf@§éﬁa$ I@@ocato
pol ycyclic structure. Therefore, the resultant varnish exhib

f avor abl @ ggioor agn st abhd | d YoM d NRUE SRUSE N 8CF YSt AL | fzﬁis %thln
When the ratio exceeds 40% curing reaction nay proceed

sati sf acttorey alcateage rsfeabidurtingmaefaiilont @dess aﬁhjgﬂﬁwbeed rapﬂHMywat
the ratio of the epoxy equivalent to the reactive group equival ent of
t he curi pgbdgent tempadjatstred tadid.tHhulso the? retsha taesultaamti shaldhSibits
exhi bits inproved properties after curing. [0053]

improved pot life (storage stability).
[0036]

The exothermic onset temperature may be determined
through DSC (differential scanning calorimetry).
Specifically, the exothermic onset temperature may be
determined as shown in FIG. 2 (i.e., a rising point (point A)
of a DSC curve obtained in the case where the ratio by
equivalent of YX-8800 to dicyandiamide is 1 : 1).

[0037]

Examples of the compound having an amino group include
guanamines such as benzoguanamine, acetoguanamine, and
spiroguanamine; guanamine resins derived therefrom;
dicyandiamide; melamine and melamine resins derived
therefrom; triethylenetetramine; and aminotriazine novolak
resin. The molecular weight of such a compound is preferably
60 or meocre, more preferably 80 or more. When the compound
having an amino group has such a molecular weight, the
compound is sufficiently bulky for preventing molecular
alignment and crystallization of a resin having a polycyclic

structure in the case where the compound reactis and bonds
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Preferably, a solvent is added for m xing the epoxy resin having a
pol ycyclic structure with the conpound having an am no group and/or

t he conmpound havi ng a phenolic hydroxyl group. No particul ar
limtation is inposed on the solvent enployed, so long as it can

di ssolve a resin conposition containing no solvent, the conposition
bei ng pr eduged Hr@ugh r egeleealbepweencithecppexy dsesiziiRgvhRgatino
pol ycyclic structure, the conpound having an am no group, and the
conpound Ji@idGhady el G JyedrioxHon@ Gl i Jrar t hewhar ke acet one,

met hyl ethyl ketone, nethyl butyl ketone, toluene, xylene, ethyl

acet at e, aMMNeigretimHdDrgmpda.ddy, Ndinmidudneainy) de.cyelfanelide, or
et hyl ene gl ycol nononethyl ether, propylene glycol nononethyl ether
acet at e, sgtihiotariafimef ercak] iy lematyed,s e r$idly &ngdlojent, edurbiths
excellent solubility. Particularly preferably, propylene glycol
monomet hyliestchamtss ofyplfoyedxasigies itheram ldiesgaing an resige fayi tgat
high crystallinity. [0054] No particular limtation is inposed
on t he amewitsteimcsyclhral el Medrti ldnpl eyfedr Jordmng as dhe delmienttecan
di ssolve a resin conposition containing no solvent, the conposition
bei ng producedtehrmamiduecardt idre edmnpeemd Feeipaxyar esptimdauiang a

pol ycyclic structure, the conpound having an am no group, and the
conpound Hegviesgnd eghénolR' cihy dporyllagr dupisThEcampuamnpde, t hbesobsédue
enployed is preferably 5 to 300 parts by mass, nore preferably 30 to
200 part ofhgnyasd, the Ehevigasixempll LTG@pastss sy amgs $oofoaunelst.ot al
anount of the resin conponent produced through reaction between the
epoxy rediO®3%dvi ng a pol ycyclic structure, the conpound having an

am no group, and the conpound havi ng a phenolic hydroxyl group. The
af or enent(Conegusel entis gy e légp hywaexiyd @mpuednbi nati on. [ 0055]

In the present invention, the weight average nolecul ar wei ght of the
resi n conponefheafacapr quagc thaon-rid%s apmefasyod3icy Uiy 14, Quolp myid oyed
preferably 900 to 3,500, much nore preferably 950 to 3,000. The
wei ght avér &€ REEeehitar NHENFHLC oM aSh @NEo PFo Ted Sc SaioRed i9F ofpe 1n
varni sh may be _determ ned through, for exanple, GPC (gel perneation
chr onat o§R&pRYEFUdSe of ramchlRebratBAiehr 96 BaSeA-baNkiAAdaRare

pol ystyrene). Wen the wei ght average nol ecul ar wei ght of the ,
conpoundPESAEAPREY ri FNEhETRONINSh NR&I L4 OWRER MR Feh 8 YAB G Ir SXGEPSt RS
resin having a_polycyclic structure exhibits inproved solubility, and
the varnit8R @QHPEi‘Jﬁ?fa%?laB?L%sh%d‘FP%gCWB%P@th th8ut E%ﬁ%?%éc
precipitation of crystals. [ 0056 The ,varni sh of the present .

P venti oRVHED St BoRaPT J Moatits: ArRntbenanerig leuphig g Alg k. esin,
addition to tge aforegpntioned Congpne t. No pir&:cular limtation is
i mposed GHStR¢ BAVPHG XagERt lenbiSPed Odo ™ BRYO4EN EExRirbits t he

ffect of [ th tti .esin. Ex I f the. [ t
ncl ude ABLHCAARG 47 P BeC T ROR “ad Stk el ' AT GBS Gl RS o
hydri d I . d Lic. henol | ak,
crotol  noVGT ek - ARA PSR EA 8 HovBR R FaGne: TRECE SHIFRY adent s
may be egglgxed singI% r_in ogpination of Lwa,or nnﬁekspecies“
[ 0057] “Bir | ngpPgda’&"Pgﬁ‘ of “&'Fafinat €°°a & °ng “promdtiert may
be added taq.th ' f th t i .
ST R R M e AL L L S
' : [ | ts. i sh_of
the presoht FHIGRHTaR, HBTOB5 FandiFy BoRPUPA 87 adiFYToRAI CRRRORENL.
so 1ong ggchhecRbbaRbE AhytBE BREIEYLA BKeRbiBINaEg ROt | mpaired.
[0039]

When "the reactive group equivalent ¢f a compound

having a phenolic hydroxyl group” : "the epoxy equivalent of
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Exanpl es of the additional conmponent include flanme retardants such as
or gani ¢ phosphorus flame retardants, organic nitrogen-containing
phosphorus conpounds, nitrogen conpounds, silicone flanme retardants,
and netal hydroxides; organic fillers such as silicone powder, nylon
powder, and fluorine conpound powder; thickeners such as orben and
benton; aH idan) e AgeMSy Qg | Lved 1 gy AgeNt S G @ sid itone | the
conpounds, fluorine-containing conpounds, and pol yner conpounds;
adhesi on-d fmaldinig: agRMS Sk A A8 487 P& ORI PIPC to 200°C,

t hi azol e-contai ning, triazol econtaining, and silane-containing

coupl i ng rRgRNtSie AM-ADSPIALEL $o5H0De@s bEREOLHI /20| epQERPENUS: g0°c to
anti oxi dants such as hi'ndered phenol conpounds and styrenated phenol
conpounds;g (Phot opRLy NBlE ZakbORe kRl i GhOEE BHEP-ASt BEOZPPNENORE hin
conpounds, benzyl ket al conpounds, and thi oxant hone conpounds;

f1 uorescamMe Wcght enimig: ageMtisFudadEsi &t iddenedepgmidaesagind y at
col orants such as phthal ocyani ne bl ue, phthal ocyani ne green, i odine
green, disstzernye|ldave atdicgr ko HAack tHOGHultant vakhe skardiitsib iofs
the present invention may contain an inorganic filler or an additive
for the pumppesedfoatedudieng stherawd spgrdansiton .coefficient or
inparting flanme retardancy, so long as the effects of the present

i nvention are Wan iarpanmedindExenplres ofpHdre liinorlgainax ¥l |d@eyumhich
may enpl oyed include silica, alumna, alum num hydroxide, calcium

car bonat empdloaned,t @lsc desidriidem retndicdne llvor,or mumiinge,p tantcar@irums

oxi de, bariumtitanate, lead titanate, and strontiumtitanate. In
order toepwéparsl drhomogemadsiomt erial for forming the multi-Iayer
wiring board of the present invention and to achi eve favorable
handl i ng [#040He material, the amount of such an inorganic filler
incorporated is adjusted to 300 parts by mass or |ess, preferably 200
parts by mass Umon esictomn He Fasicsl vsntl0d hrarasndsywnrhdsw wing ke t ot al
amount of the resin conponent of the present invention containing no
sol vent . phenolijcn hykieosade gkiearte Mafye bee simp ligatgichg na geaibjidpdiiion with a
structure is enployed in the present invention, when a |arge anount
of an i nEPFRAVET Navdng N gEdMsodace® - alpakhigurafeat £BAt pPBAURTSPT
be paid, since the inorganic filler may serve as a "crystalline

nucl eus" H6r CHPERETICo 3G NG ys PAISNCAAS by drexapldse st lsh@redginabdey
whi ch may be enployed include various silane coupling agents, curing
pronot er 9, VdndCant'r 6aMLNG L&gest s Mors Srdde s lvailntO8 FPpridperties of
the resin conposition, the ampunt of such an additive incorporated is
preferabPﬁuéHFg§P§&'t8“5tB§rF§SBf Pesd GAYESdenfpPE Fher &eamoyng
parts by mass or less, on the basjs of, 100 parts by gass of the total
anmount oPaFHBgrégiﬁm&BRpSEQHP'COW%%PnFﬁﬁ ABOYBFveht thenFPaParnd

s ot v an e Sier Lo ortesd el v ol o, b,
T um o e B R Bl o e tre g S oarous A g ot pe” eESR g
Daoc nopRoiPer BEARL TR ettty zar” e R lidie hier B apre hbedaEers
oS pr etbPabPieRERR hEALSTE BheRbEiE ANt e S ot B oR RS
Thor e cahabdnduan pERRH, I abBar 3, Eheonhe RORE LrIBRe 3001 Lone:

o Pee ol M bl o B bRl B ot TR oo ©f
o esont TavERbearBhEoR ol AVIILAN kool O8Ny o complifid B0 2R Gk the

inSU|atiQﬂihgy8EoHBQn: p%ﬂ@“%b%@? %Eu%vgﬂgkk'B%y%B gbgﬁye%egﬁkiﬂ%ving

a polycyclic structure™ is 1 : 1, the exothermic onset
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[0062] [2] Prepreg, resin-coated film netal-foil-clad |Iamnate, and
printed wring board: The resin-coated filmof the present
invention is produced by applying the varnish of the present
invention to a support film evaporating the solvent contained in the
varni sh through drying; and formng a resin conposition |layer through
sem - cur inighdB-5HA90)1s AL SRUNAPI BRCPRQL eobbye hibli PRY:BEPE 9Vh ged
on the resin conposition |ayer. Preferably, the state of

seni - cur iy jigpepmi f&E%‘t@%@linExhﬁEeleﬂ%bﬂg 8Pt Ngo Of ghdte, VamRinShne
adhesion is secured between the resin conposition |layer and the
substrat et hetngiit @ rEd UGngle td i A REttLRN 48 aledibdfe ththge,
burying performanfce (fluidity) of the varnish with respect to the
subst r at e EHN G dde i AU DM rd g daat treipgi d1sy sacWmdent
Application of the varnish may be carried out by nmeans of a coating
machi ne sueibeas tairdi,e GRAttdius aGoMEs ol varrbah eoatieritsa kimSoved
coater, or a roll coater. Such a coating nmachine is appropriately

sel ect ed pdeparndieng sa e tdatkinessy)af the resin-coated film Drying
may be carried out through, for exanple, heating or hot air bl ow ng.

[ 0063] [0041No particular imtation is inposed on the drying
conditions, but drying is carried out so that the anmount of the
organi ¢ S@esdmt cooptcaianad havite stesiat wosnpeeste sem tead/ dry 110 @adj st €@d )
to generally 10 mass% or |less, preferably 5 mass% or |ess. The drying
condi ti ons mayrheamesdint cdrperearourdmmpifo tdre ior gdrd ¢ rsxdarentircoattaiared
in the varnish or the boiling point of the organic solvent. The resin
conposi t iaow hayeng @ fstrmed une depresearsde bydriyrimmgla vidnninsty Heevi ng
an organi c solvent content of 30 to 60 mass% at 50 to 150C for about
3 to abowtrotiagidnitheudpr efegrcalilon bsuiveaisl & ndr ywith ¢ heordiatieprss taramed
appropriately determ ned on the basis of the results of sinple

prel i mi n&Ppxexpesimentavingosspolycyciie imktegs anad e qaagianund
conposition layer formed in the resin-coated filmis generally equal
to or gr&&VaNdt RN AHAC G Ade idordFetloentayefreFhéichiléknesbeotresha
conductor layer formed on the circuit board is preferably 5 to 70 pm
| n or der CEBPPEGHEe PEE Nileidg IFtE r WiV dlen €89 T effd tsicz Yo ff el gy i (Rtdedray
wiring board, the thickness of the conductor |layer is nore preferably
3 to 50 P PROSUCEFeftEramiaf 5oLGt3ophettererdr & 2ate & MAAHESs At
the resin conposition | ayer is preferably greater by 5% or nore than
that of ERE*YoAGEEPSr Afayde SPEFFsIresin ang ks é8igre O wuforthe
filmenployed in the present inventjon include filns fornmed froma
p0|y0|efpwlgggﬁrggp—hav1ng compound.

[0042]

Examples of the structure represented by formula (1)
will next be described.

The resin component produced from a biphenyl novolak
epoxy resin represented by formula (3) and a compound having
an amino group has a structure represented by the following
formula (7).

[0043]
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pol yet hyl ene, pol ypropyl ene, or polyvinyl chloride; a polyester such
as polyethyl ene terephthalate (hereinafter may be referred to as
"PET") or polyethyl ene naphthal ate; pol ycarbonate; and polyi m de;

rel ease paper; and netal foils such as copper foil and alum numfoil.
The support filmor the bel owdescribed protective filmmay be

subj ected gy nmud treatnment, corona treatnment, or release treatnent.

[ 0066] No particular Ilimtation is inposed on the thickness of
the support film but the ﬁg?tknessiﬁy4wﬁﬁp{§bly 10 to 150 pm nore

preferably 25 to pm_A pro¥éectyve fil m aqoyr@sponding to the

support film may//be er (10 tq b of the resin
conposition |a R-thespuU <ii§ adher e. No
particular limtgtion is inmposed gn the t s of the protective
film and the thickness is, for exanple, 1 to 40 pm Formation of the
protective filmcan prevent contam nation of the | ayeFowmbhaf diéi gn
matter. The resin-coated filmnmay be stored in a rolled form [0067]
When the printled fdumiudg bodr,d Krmbbti chay eampr mebed ng tisngelfdard) abbve
the present invention is produced fromthe resin-coated filmof the
present iimventnmia f(dr) eiXtdrplsamet ehaldsiappdoathed diidafitex)l;am nat ed on
one surface or both surfaces of the circuit board by neans of a
vacuum | ammbatrorsa thedivplngs tdfe thod lswisty ated agnpplnoy ed >f @Y; faordrigng & e
circuit board include a gl ass epoxy substrate, a netal substrate, a
pol yest emugipest rsattd,s fyipad yihe deldubsinoateel a4 iBh r gsi>n Osubstrat e, and
a thernosetting pol yphenyl ene ether substrate. [0068] As used
herein, tl®&4ddrm "circuit board" refers to a product including any of
the aforenenti oned substrates and a conductor wiring (circuit)
pattern formedhen e s udnipenant porddusiad domm of ndmh ulisneatreo v ollpk
"circuit board" enconpasses a nulti-layer printed wiring board forned
t hr ough &PCEYN&AES 18t FSHneg sait ecoudosmulay erld amd Be siompesnso Siaviisy
| ayers, wherein a conductor wiring (circuit) pattern is forned on one
surface 6N BBEROsGrPaPedast & I9é rogitePoserrgpented tye the tholllgydmg
printed mﬁrin% board. The surface of the conductor wiring | ayer nmay
be roughdéR&dild ddvance through, for exanple, bl ackening treatnent.
When the conductor |ayer is formed on at | east one surface of the
resin-codP@4>fiIm the resultant product is regarded as a

nmetal -foil-clad | am nate.
(F9]

RENAY )

) l
O OHO
T S, S N
- OCCO-
q r s« Formula

In formula (8), g is a number satisfying the following

(8)

relation: g > 0, and r is a number satisfying the following
relation: r > 0.
[0046]

The resin component produced from a dihydroanthracene

epoxy resin represented by formula (5) and a compound having
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[0069] In the case where the resin-coated filmhas a protective film
in the aforenentioned | am nation process, after renoval of the
protective film optionally, the resin-coated filmand the circuit
board are prelimnarily heated, and the resin-coated filmis
press-bonded to the circuit board under pressurization and heating.
In the preseptiddgthiindrefes ey ndhad esidtaeatied fdddhdsented by
| am nated on the circuit board under reduced pressure through the
vacuum | i atd 1amWBnREeSsrmula (9) No particular limtation is inposed
on the lam nation conditions, but, for exanple, the |am nation
process igouraferably carried out under a reduced pressure which is a
pressure equal to or lower than air pressure 20 mmHg (26.7 hPa) under
the fol |l qwing conditions: press-bonding tenperature (Il am nation
tenperature) of preferably 70 to 140C, and press-bondi ng pressure of
preferably 0.1 to 1.1 NPa/ 3 %Qnination process nmay be of a batch
type or a continuous type by neans of a roller. [0070] In the
case where the regnHgoatgea{ilmis |lamnategjon the circuit board,
and then the Ba@pa-+cFad Drevids-GFt-@H.c0biR’ng to around room
tenmperature, thexfesin compobition | aygr can be formed on the circuit
board through thermal cur{ngafger removal of the film The thermal
curing conditions nmay be apg dBrhater determ ned i n consideration
of, for exanple, the type of the resin conponent contained in the
resin conposition, or the anount of the resin tumfiBht2 (fhe ther nal
curing process is preferably carried out at 150C to 220C for 20
nnutes to 180mifieutes,a nifile Webedabl yhave 160€ sam@00&hbng80aso 120
m nutes. [0071] In the case where the support filmis not renoved

bef ore t &oser ideggpidesssn theemelgpd™) f idnd ixs anghov d@vaf ttdye same
formation of the resin conposition |ayer. Subsequently, via hol es
or througleahdings arse tdywisiconglsioy ifosdnddr ifwrrivd ar $iln conposition | ayer
provi ded on the circuit board. Formation of holes may be carried out
t hrough d®¢4Rdown neans such as a drill, a laser, or a plasma, or
optional |y through conbination of these neans. Mst generally,
formati on of HOl gé"ei yadariishe @ fothepp sy dmventdsay, didieh s iearddon

di oxi de %as | aser or YAG | aser. [0072] . .
he molar fraction of a structure; i.e., a resin component,

represented by formula (1) to the sum of the molar fraction
of the structure represented by formula (1) and that of a
structure represented by the following formula (2) is
preferably 40% or less, more preferably 5% to 40%, much more
preferably 8% to 40%, particularly preferably 10% to 35%.

When the ratio is 40% or less, the compound having an
amino group, which has been added through modification,
prevents molecular alignment and crystallization of the epoxy
resin having a polycyclic structure. Therefore, the
resultant varnish exhibits favorable storage stability
without causing recrystallization.

When the ratio exceeds 40%, curing reaction may
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Subsequently, the conductor layer is forned on the resin conposition
| ayer through dry plating or wet plating. Dry plating may be carried
out through any known techni que such as vapor deposition, sputtering,
or ion plating. Wien wet plating is carried out, firstly, the surface
of the above-cured resin conposition layer is roughened with an

oxi di zi NG AUeHd S UG as @ PeFENGANAL S SR tst(® D it PHASSEIM to be
per manganat e or sodluntpernanganate) a dichromate salt, ozone,

hydr ogen fatiexigde/ sul furic acid, or nitric acid, to thereby form
uneven anchors. The oxidi zi ng agent enployed is particularly

pr ef er abl yopjaqueous sodi um hydroxi de sol ution of, for exanple,

pot assi um per manganate or sodi um per manganate (al kal i ne agueous

per manganatle jsol uti on). Next, the conductor |ayer is fornmed through
combi nati on of electroless platlng and el ectroplating. Alternatively,
t he conduct or_1 forqgﬁ only through el ectrol ess plating by
use of a platln §t h BattQIﬂFéfM§I§e %p that of the
conductor | ayer. The subsequeyit conductor wring formation process
may be carried out through any known technique such as the

subtract (@598t hod or the sem -additive nmethod. [0073] The
prepreg of the present invention is produced by inpregnating a
fibrous sheet -In kihe eprdsordi nigrwuisitargt ecegedd e ther mathi ofoft hehe
present invention through the solvent nethod, followed by heating to
t he B- st agepolinat hayincherprepneg ganbenpl/edudde tdumgpegind having a

i npregnation of a fibrous sheet-like reinforcing substrate with the
var ni sh @heried igr dgsiroxydy entaugn td G024 jlepoxy reHien fhiabriows asheet - 1 i ke
reinforcing substrate may be, for exanple, any well-known one

enpl oy ed plodiy ovarliisu s Hravvtnatee slufrdm ge lregtatiieon, ndlleatiang onwtfertihal amino
Exanpl es of the material of the reinforcing substrate include

i nor gani @roupersiusiyel sad Rigitaes corpeunddhgivisy farbening glrase finseior
and Q glass fiber; organic fibers such as polyimde fiber, polyester
fiber, aﬁ@ep@lwiitré’txﬁéf OrOSe Syl end ehith@F, tasd qempOMngs helvdngof.

Such a substrate is in the formof, for exanple, woven fabric,
nonwoven PREBOILEC FOAEnRgY lc BE9pEd tet thed SIpexy @quwerl@éttn@fnﬁthe BRORY
material or shape of the substrate is determ ned in consideration of
the int ed§dudé referrblvancd o¢0tR@fr@§&ht§ﬁefG#@G&dt0 -t itenalQry,
a single materi al and shape nmay be enployed, or two or npre materials
and shap®&Lire§idé rdwpPd égrﬁﬁldbﬁb@@aﬁpo NBhear EReurakiei aft BEeon
is inmposed on.the thlckness of the substrate enpl oyed, and the

t hi cknes§eﬁ‘§§FlEf§ gF&Ppeﬁélh"&I"é‘le&Boﬁ‘tf GU98 Fo CRBBGHNG. SOomihe epoxy

Preferably, .th str e i s subjected.to surface _treatnment with, for
exanpl e, egué e ﬁ@ 8&p%&ﬁ e&@éﬁtre&ﬂns&ﬁjgcbédtpozﬁec R AL eGeftitng
ewpaoi nts of h resista i sture

treat nent ﬁntthe

resi st an8dSs 518905 %sg Oﬁﬁt§eSF60$§F1ng a po HCNH 180 PTERE tHEEN DS,
the presBRE FRYERERon g ST HE o Beri2nFid Mot GO Cabol gt ot he
SubsequoRtry Yol REthERERel Spdtepihled Wi AGPB8aranEe, pPodutls FASH
of tho pPioshe fidah: F25e &?’%o%‘ SR g TSR APy B g aidg  oof S
Fosult Sﬁ?” b SRRt 0adnaaeRt %g’e?&%ﬁen%'tt%c”' PagedturgtPlinds) and

films, gews? by pggga'c@argng%r P12 df%&gsheathgg Gadi ti ons.

Pressurlza I'on an are prefera rere to 4 MPa

and 120 19.200C,(06,20 &Qmégo ThautGhe §'e&ft1' ¢ 2ENSAERESOG LG e

resin-coa € preprég nay | ARHACES SR%t i reuit

{7 0UGh. L, ¥BGUHI LAR 030,20 PLOGESS s cN,LNEE GHELRGLERY be carri ed

[0051]
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t hrough plating, to thereby produce the multi-layer printed wiring

board. Exanples [0077] The present invention will next be
described in detail by way of exanples, which should not be construed
as limting the invention thereto. [0078] Exanple 1 200 g of a

di hydr oant hracene epoxy resin (trade nanme: YX-8800, product of Japan
Epoxy Resin, epaxy£eusmalentihd i d=n83nvek S0 @iy banzggianan ne
(product of N ppon Shokubai Co., Ltd.) serving as a conpound havi ng
an am no c(¥ridn, 132 theofrasior esplpoievd ake resivtrHiradepi@®snted by
KA-1165, product of DI C Corporation, hydroxyl group equivalent: 119)
serving ahe feQmpeudnd; tmigaa @gnol i ¢ hydroxyl group, and 170.2 g
of propyl ene glycol nononethyl ether acetate (product of Kanto

Chem cal [Ga.2] Inc ) serving as a solvent were added to a four-neck
separ abl e fl ask Qp g h@ thermoneter, a cooling tube, and a
stirrer, and tt xtare masmitlr%fd gﬂg heating at 140C.
After conflrnatlon thagche materi al S 3s d in the solvent,
heating was further carried out for 10 mnutes, and then 1 g of the
resul tant varni sh was sanpl ed. The wei ght average nol ecul ar wei ght of
t he varni[$¥®32df ore reaction as reduced to pol ystyrene was determ ned
t hrough hi gh-performance |iquid chromatography (colum: TSK-ge

G 3000H, prodiititerofa Edsoitt@oreporeatdement edSuhs eqpuentllay, (fBacits on was
all owed to proceed at 140C for five hours, and then 1 g of the

resul t antcordiedinsid, wag: $dveplredinTivenpeinghtt ,avdrcage tnol edultée weirglatl of
the varni sh as reduced to pol ystyrene was determ ned through

hi gh- per fvemined @l ifgaicd iohr orfattdgr sphpctiresestft diormd.20 (g )oknche
cresol novol ak resin (trade name: KA-1165, product of DI C

Cor por at ifeamusas é@de&oamﬂledlswbIO\fe@h@nd@rlaﬁeaftfaﬂg1aJtn P@O@hﬁor 30

m nutes, to thereby produce a varnish. [0079] .

t hus- pr oGGESE tVEES S gl (dd i A campdiaurte) ofaﬂdwﬁoﬁmﬂﬂ@r (10) is
confirmation that particles having a size of 5 gmor nore were absent
in the vEIRLSHabY Ymédits o6t 1&SFar ficdke PEadGE 2 tlYe Lkarsi R 3wagdushofede
at 5C, and the varnish was visually observed for determ ning the tine
el apsed BACELRIPPAY pitt &C o ®of PREELMRLErilyl SLed o0R® Warlfi*skC WRén
precipitation of the materials was observed, 1 nL of the varni sh was
sanpl ed, and twlli]@”prté’?er?@&%‘r ignddfc @0l oFdrt it SHRAWY 2a17E 60 5
gmor nore was determ b ns of particle gauge. .The tine

el apsed GRERP G&AHFPr m¥ l&ﬁ éﬁstﬁgeﬁréggﬁgetgﬁoﬁgptW@ §lﬁ§$ﬂﬁ&'a si ze

FBOSO]nkggﬁﬁﬁg%fmﬁ%lg% %%gegl?%ngg%t %%%r%%ystg izggl%geo%akggsgpoxy

resin having a polycyclic structure. Therefore, the
resultant varnish exhibits favorable storage stability
without causing recrystallization.

When the ratio exceeds 40%, curing reaction may
proceed, and satisfactory storage stability may £fail to be
achieved.

When the ratio of the epoxy equivalent to the reactive
group equivalent of the curing agent is adjusted to 0.8 to
1.2, the resultant varnish exhibits improved properties after

curing.
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The procedure of Exanple 1 was repeated, except that the amount of
benzoguanam ne (product of Ni ppon Shokubai Co., Ltd.) was changed to
27.6 g; the anount of the cresol novolak resin (trade nanme: KA-1165,
product of DI C Corporation) was changed to 22.6 g; the anmount of
propyl ene gl ycol nononethyl ether acetate (product of Kanto Chem cal
Co., Inc.poosss) changed to 162.8 g; and the ampbunt of the cresol

novol ak resin (trade name: KA-1165, product of DI C Corporation) added

after reacti orewgseeliEnged tso Sherk dis taidderedy piodus eclée V@sdish.
The storage tinme of the varnish was determ ned. [0081] Exanple 3

The procedigien ofavidead edl yas riepeatedtiexcepttd dte £dnp@d0id having
mel am ne (product of Kanto Chemical Co., Inc.) was enployed as a

conpound dmanigcary rammargl/aup; t Hhe armumd ¢fadibhey & egrdnglavwlBkiroxyl
resin (trade name: KA-1165, product of DI C Corporation) serving as a
conpound drawigng a phenol i c hydroxyl group was changed to 26.2 g; the
anount of propyl ene glycol nononethyl ether acetate (product of Kanto
Chem cal Co., Nogartwas:lchanged tat ibi?.1% gimmsoekd hen arteunto lofertthe
cresol novol ak resin (trade name: KA-1165, product of DI C

Cor por at icomp)l caddied saf tlemg eactiitoramaslicsaiyed at o od6.r0 apmrtes itthemeby
produce a varnish. The storage tinme of the varnish was determ ned.
[0082] Examplaé ndng no sTHerqurtocéder ecofpdSdidnpine bk iwgs prepkateed through
except that 11.6 g of dicyandi am de (product of Kanto Chem cal Co.,

| nc.) wageamilioyedcdsregrc dingo @R Ryaviesd nam aaningo agpeupy,cviid canount  of
propyl ene glycol nononethyl ether acetate (product of Kanto Chem cal
Co., |ncstryetvingg aea cooppemd Way iglgargedmioo grogrg gnd Rdeanount
of the cresol novolak resin (trade nane: KA-1165, product of DI C

Cor por at ICORPoadde fagfiinar ar @é@mmw\@gd@ww@e@rmp@s Bagtigndarhe,
reaction tinme at 140C was changed to three hours, to thereby produce

a var ni sRcetiR@est seabe’ 1t iofkd vaf Ngar Mesh Wiadudetle keitose., [LOG8TPe,

xylene, ethyl acetate, N,N-dimethylformamide, N,N-
dimethylacetamide, ethanol, ethylene glyccl monomethyl ether,
propylene glycol monomethyl ether acetate, etc. are
preferably employed, since such a solvent exhibits excellent
solubility. Particularly preferably, propyilene glycol
moncmethyl ether is employed, since it can dissolve a resin
having high crystailinity.

[0054]

No particular limitation is imposed on the amount of
such a solvent employed, so long as the solvent can dissolve
a resin composition containing no scolvent, the composition
being produced through reaction between the epoxy resin
having a polycyclic structure, the compound having an amino
group, and the compound having a phenolic hydroxyl group.

The amount of the solvent employed is preferabkly 5 to 300
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Exanpl e 5 The procedure of Exanple 1 was repeated, except that
2.4 g of dicyandi am de (product of Kanto Chemical Co., Inc.) was

enpl oyed; the anount of the cresol novolak resin (trade nane:

KA-1165, product of DI C Corporation) was changed to 26.2 g; the
anount of propylene glycol nonomethyl ether acetate (product of Kanto
Chemi cal fex:ts DY masiys mdrangadt faradf 8t d e Wy fsd,hen
cresol novol ak resin (trade nane: KA-1165, product of DI C

Cor por at o) wadded of 11670 neacdd Wy Was L hamget: o4l Gngurdto dheeby
produce a varni sh. The storage tinme of the varni sh was determ ned.

[ 0084] Exaiyilre ddmponen tThe qaraeei e afgHExargate oh was weapeatted epoxy
except that 200 g of a naphthal ene novol ak epoxy resin (trade nane:
ESN- 175 rgwieductviefy Bohtcd wagdii Catruduine epoy cgiioaldeniavizid)an
was enpl oyed; 3.3 g of dicyandi am de (product of Kanto Chem cal Co.,
Inc.) wammmn eyedip,24rdi ghef conpeenel haomolgk pésino 1Gta adel reane:

TD- 2090, product of DI C Corporation, hydroxyl group equivalent: 105)
was enpl gyedpas @heoapoundehavbngdasphenotscmhydbexghpgoead; ihheny
anount of propylene glycol nononethyl ether acetate (product of
Kant o ChewitenaCd.on.lnc.) was changed to 115.5 g; the anobunt of the
phenol novol ak resin (trade name: TD- 2090, product of DI C

Cor por at i[®®)55ddded after reaction was changed to 41.3 g; and the
reaction time at 140C was changed to three hours, to thereby produce
a varni sh. Thdrsttdreageadarg dfnvand v nitdte wesl dddt exvenpark 1jO@88jlar
Exanple 7 The procedure of Exanple 1 was repeated, except that
76. 8 g ofwed dbitplednyrhengesliak copmoyendsiaf tetr ad@atdme: INCP3EIeHably
product of N ppon Kayaku Co., Ltd., epoxy equivalent: 284 to 294) was
enpl oyed 808 &adid i06F - t@wﬂﬁepéeﬁFGﬁéth@ﬁ@c§@e3e§@ﬁy Mesiinmog2, 6 g of
am notriazi ne novol ak (trade name: LA3018-50P, product of DIC

Cor por at P& Leze%lyolPel 58) wddlenplageneaghh eBAPAUAdTAASFAgaANYaATRD
group; the anount of the cresol novol ak resin (trade name: KA-1165,
product 6f Bhe CoMPOVEC GRNtsdnEidng fadhg Géﬁﬁé@ﬁd“ﬁavﬁﬁgdﬁﬁﬂ%&%ﬂ%@:
hydr oxyl group was changed to 14.8 g; .the anount of propyl ene ycol
nononeth%%répﬁér &O&t &FETPICod FEC dﬂe&aﬁ@émeﬁéﬁp@aPh@@matpﬁgap%wa
changed to 230Q0.5 t he amount of the cresol novolak resin (trade
name: KAUPE6ST 6‘r %&&&P rgf lBPC%‘&ﬁ’ﬁoubé‘tsleSnPna&&é‘éPdé‘frtdePorlé’éétyr@ﬁlev\/as
changed 124 e reaction tenperature chan ed to 120C, and
the ret ewg‘feﬁ‘n tlhf%ng’ Swdb tc RIRTET St BIO(JiECH&GFs W W%tthé’ﬁetiiy pF@H\E’@émé{

varnish. The 3424798 th® b8 “ahhish,ves dehermuaed. L0088l 1.
resin having a polycyclic structure exhibits improved
solubility, and the varnish exhibits favorable handling
property without causing precipitation of crystals.

[0056]

The varnish of the present invention may optionally
contain a resin or a curing agent in addition to the
aforementioned component. No particular limitation is
imposed on the curing agent employed, so long as it exhibits
the effect of curing a thermosetting resin. Examples of the

curing agent include acid anhydrides such as maleic anhydride
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Exanpl e 8 The procedure of Exanple 1 was repeated, except that
76.8 g of a biphenyl novol ak epoxy resin (trade nanme: NC- 3000-H,
product of N ppon Kayaku Co., Ltd., epoxy equivalent: 284 to 294) was
enployed in addition to the dihydroanthracene epoxy resin; 3.8 g of

di cyandi am de (product of Kanto Chemical Co., Inc.) was enployed as a
conpound ey i At ANHYR GG Riogd18 m MU inD fpHdM® 1GIe smpil Bk uch
resin (trade nanme: KA-1165, product of DI C Corporation) serving as a
conpound aAaynighcl phenaldls RYHEXY Indaidwk Was o hadiged tie kel riivdihe:
anount of propylene glycol nonomethyl ether acetate (product of Kanto
Cheni cal rGzind.ncThewascokangedgtatilnal e thplagedntiaflihercaasol
novol ak resin (trade name: KA-1165, product of DI C Corporation) added
after reastbdmhatdorcanged tor 4 gpedcdnd .t he anount of propyl ene

gl ycol nononet hyl ether acetate (product of Kanto Chemical Co., Inc.)
added af t[@057dacti on was changed to 115.1 g, to thereby produce a
varni sh. The storage tine of the varnish was determ ned. [0087]
Exampl e 9 Durfhgy prreckdurierofo ExanEne ik twgs a epeaitred prexeeEr neat
200.5 g of a bi phenyl novol ak epoxy resin (trade nanme: NC-3000-H,
product &k Nduegn tikaydleu vGanisht d.f, tépopresguitydlneminti284 t Bx28p)ewas
enpl oyed in addition to the di hydroant hracene epoxy resin; 3.9 g of

di cyandi afi dée( pugdugt pafomddriro i0emdsalindalazoles. prdasicanpladyiosdsas a
conpound havi ng an am no group; the anount of the cresol novol ak
resin (titheeerdne teKALBIES5 arpneducanef dDIaCeCoepyr amnom)l ugesllg .as a
conpound havi ng a phenolic hydroxyl group was changed to 197.2 g; the
amount ofl 0§58yl ene gl ycol nononet hyl ether acetate (product of Kanto
Chemi cal Co., Inc.) was changed to 161.6 g; and 164.7 g of propyl ene
gl ycol nononmetlhf veimdshaedt dthe @arasdidt 16fvardnitod aremardlico®lly ne.)
was added after reaction, to _thereby produce _a varnish. The storage
time of ERELEANNEASHaREY tdenarlnmceEPoneOra8soCdppdr a1 FacErdmsicé s1 of
200 g of a di hydroant hracene epoxy resin (trade nane: YX-8800,

product &1°JBRFEFCEFORYVRESILAY, aF8. 80§ dfPBéAEGguanam ne (product of

Ni ppon Shokubai Co., Ltd.) serving as a conpound having an am no
group, 105.2 @xémpéeéré@bﬁhﬁb@&QQ%%QQﬁ%wQHNRQ@@”ﬁam&Ch%Q?Hﬁﬁime
product of DI G Corporation) serving as a conpound having a phenolic
hydr oxyl T§FBEFaN4Rd S¥P8. 259 CsPapepPrerehgrycolt L#BRo LRy A8t Fer
acetate groduct of Kanto Chemni ca servin%pas a sol vent
wer e add ; ﬁsa nitrogen

| Co,, Inc.
98615 PolirOREEK CE8HAMEBIE PF“é?é“'lE’%é’ Urp FEEER
thernoneter, a cooling.tube, and a stirrer, and the resultant m xture
wns Stit FEUPARICE: heatifG g C1A0E. TEb CHENSsy SROdTEsSY VAAPates
[ 0089] The t? s-grodu%ed var.ni,sh was s%ngled in_a volune of 1
mL. AftePTEBRMCr & ?LSE t FaE part P&E&@ﬁ‘&v?ﬁ& §si 28160 BOWIGE nbré
were absent in_the varnish by nmeans. of a particl auge, the varnish
wes st or 64USF LBE, CARACEAS VAVAFSA vle SUESRAR §U50s 8Py EEPFEr 210
deterninbgﬁtthe tine g%gsed unti% Ere i igation of .t he terials in

t he varni’s Oﬂheﬁnﬁ%§§|p|P§t98ﬁn8 e aferPdl §9G8S S0B5E &3, 1 nm
of the V%&TH%Qn“ﬁgoﬁggBhﬁg’ and bhe presence,or, apsence of panticles
or def d "oy 7 of'

having a“si'ze o MDr e "Wels ~determne mean a'particle

par 11 ol oBohuyaoCEPERFaaNy" s BaTEh TR e 1Ry PR S E S %t or age

time” Ofiﬁ?ﬁa&%ﬁBLEBntEQRQRB,CQ%R%%%HEY%0§§§§HE%g? triazole-
containing, and silane-containing coupling agents; UV
absorbents such as benzotriazole compounds; antioxidants such

as hindered phencl compounds and styrenated phenol compounds;

photopolymerization initiators such as benzophenone
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The procedure of Conparative Exanple 1 was repeated, except that the
anount of benzoguanam ne (product of N ppon Shokubai Co., Ltd.) was
changed to 27.6 g; the anount of the cresol novol ak resin (trade
nane: KA-1165, product of DI C Corporation) was changed to 78.9 g; and
t he amount of propyl ene glycol nononethyl ether acetate (product of
Kant o Chesngalur@s,, Yeitzyl Mas IChasgedinds, 16h 8 thid:@dhriebyedi ;
a varnish. The storage tine of the varnish was determ ned. [0091]
Conpar at inedoeyiRire drighteniiey prgaedireidf Lomanaidie dewnple ves;
was repeated, except that 4.6 g of nelam ne (product of Kanto
Chem cal @@l ,cdian WS RIP|=0y ethtas laGeamend IRaY, Rtk Ia8 it igfoup;
t he anobunt of the cresol novol ak resin (trade nanme: KA-1165, product
of DI C Corpergt iier)inea sy redeangett daxof 21 1giw ,arthd e ravaeu i aafk .
propyl ene gl ycol nononethyl ether acetate (product of Kanto Chem cal
Co., Inc.)jo0s®yg changed to 172.2 g, to thereby produce a varnish. The
storage tine of the varnish was determ ned. [0092] Conparative
Exanpl e 4 The Teerrpirsdc edi rieh o fp eorgpar aitr ween tBxaanpleey kovesa irre paat ed,
except that 11.6 g of dicyandi am de (product of Kanto Chem cal Co.,
I nc.) wasnemglaoyied;fitlleramourin addind vr 6301 they gualpasesiaf (decade ng
name: KA-1165, product of DI C Corporation) was changed to 65.8 g; and
t he anournheainagr epplaerse ogl yeolf imreret yl etpkert iace tfAteene predductanafy,
Kanto Chemical Co., Inc.) serving as a solvent was changed to 118.8
g, to thecebyngr aduddea efdegitsh o fTHées troresga tt iimy egft itdme arar micgsh was
determ ned. [0093] Conparative Exanple 5 The procedure of
Conpar at Lv@akredp| eEzanasepepbathbd, iagcepnichiil2es ghoth may
di cyandi am de (product of Kanto Chemical Co., Inc.) was enployed as a
conpound eR@HONGdad NEHIEE Grldusa t lid vaimEnt aglumineire hersiioxicienl glalcium
resin (trade name: KA-1165, product of DI C Corporation) was changed
to 72.2 §ar@e@atBe &ivunt tefl cpr Shyliewe @iyaddenphemerhyil tatlisisr,
acetate %prodqct of Kanto Chem cal Co., Inc.) was changed to 137.4 g,
t o t her eby 'pPd4tic %& d¢ar RESH LR tegitgge Lt téft aré ovarmids 1§ tiwed t 1um
determ ned. [0094] Conparative Exanple 6 _

titanhate.” In order to prepare a homogenous material for

forming the multi-layer wiring board of the present invention
and to achieve favorable handling of the material, the amount
of such an inorganic filler incorporated is adjusted to 300
parts by mass or less, preferably 200 parts by mass or less,
on the basis of 100 parts by mass of the total amount of the
resin component of the present invention containing no
solvent.

In the case where the resin having a polycyclic
structure is employed in the present invention, when a large
amount of an inorganic filler is incorporated, a particular
attention must be paid, since the inorganic filler may serve
as a "crystalline nucleus" for promotion of crystallization.

Examples of the additive which may be employed include
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The procedure of Conparative Exanple 1 was repeated, except that 200
g of a napht hal ene novol ak epoxy resin (trade nanme: ESN-175, product
of Tohto Kasei Co., Ltd.) was enployed; 3.3 g of dicyandi am de
(product of Kanto Chem cal Co., Inc.) was enployed as a conpound
havi ng an am no group; 65.0 g of a phenol novol ak resin (trade nane:
TD- 2090, wrrodigd <f1 e danonay iantgs amplmy g gt eompound
havi ng a phenolic hydroxyl group; and the anmount of propyl ene glycol
monomet hydn teitflieimiacetafen t(fr oducbrakrkant aaCheatieabroperthing. bfWage
changed to 115.5 g, to thereby produce a varnish. The storage tine of
t he var nirsds s detearinined. {HO0 Moo atudte dxamlia ke The
procedure of Conparative Exanple 1 was repeated, except that 76.8 ¢
of a bi phemdrponenleak iepEae flreasin | tadaides teatreco NC300G- My pragducir of
Ni ppon Kayaku Co., Ltd., epoxy equivalent: 284 to 294) was enpl oyed

i n addit iles,0 nidre didafdrredityhrBagene sefioxnasesiar, @25 @rofthe basis
am notriazi ne novol ak (trade nanme: LA3018-50P, product of DI C

Cor por at icdn,1 050 %agdlsutdyoma ssa femleo et ads aanaronpafd hraviasg nran am no
group; the anount of the cresol novol ak resin (trade name: KA-1165,
product aforPlo@e@dr pordtEionng erovised v@sita conpdond Haspagsaophefiokiich
hydr oxyl group was changed to 139.7 g; and the anpunt of propyl ene

gl ycol nemoreinglandichetl ldeet dtse gffreaduiote lof déantiedClverti kel méans lafg. )
was changed to 230.5 g, to thereby produce a varnish. The storage
tinme of tiee exenipsle was addtnglen wed.a Hoo®YGniGenpar ati ve Exanple 8

The procedure of Conparative Exanple 1 was repeated, except that 76.8
g of a bilPR&@H novol ak epoxy resin (trade name: NG 3000-H, product
of Ni ppon Kayaku Co., Ltd., epoxy equivalent: 284 to 294) was

enpl oyed i n addi tihen Greaend dinpdrteamt-hressarid ap et weesi rkheg 1@ sg rof

di cyandi am de (product of Kanto Chemical Co., Inc.) was enployed as a
conpound hR&NEg 2al Cd¥icys 1giCo g r ucha rgmedst thie Csaprerasbihaydvisl gk
resin (trade nane: KA-1165, product of DI C Corporation) serving as a
conpound EFACn§TRUPhEREY/I0E iGr GRVIPOGEU B ald S Ic IRa iged otld o1 2y da oy land
t he anmount of propylene glycol nononethyl ether acetate (product of
Kant o ChéfceRl 1€ocarirded) onds rekdrged Lo az280ICqtot 350 Her et er oduce
a varnish. The storage time of the varnish was detern ned. [009‘7{:]
Conpar at P¥&IEXaRpead 85°C tahéd prlocdbifie wIrecamrirataily Bafl°e to
was repeated, except that 200.5 g of a bi phenyl novol ak epoxy resin
(trade ngﬁQ:CNC-SOOO-H, product of N ppon Kayaku Co., Ltd., epoxy

i l ent: 284 to 294), . l, d i it to th

o yecoom b o e e L AT AR Sl i ub Bt e,

Kant o Chemi cal : : I d havi '

ar oup: 1t N8 “BmBaRE =57 PLie 20y Ba81 CRovSral 0y Ber S PUAE AGHE RALEEGBLY

pr oduct cif DI S%r RO ation) serving as a compound having a phenolic

hydr oxyl gF8ug § 5ﬁanged to 197.2 ¢g; and the anount of propyl ene

gl ycol nonone I et Ié%rti%%etiast e, rri%((tljuct tofunl%nt %hCheen‘i cald.%o.o, Inc.)

was changed to 26.? g, to thereby proé)lhlce A VA miSHS TivE e ré’&é

t'UE of Eﬁ%r&aEghsge“%%'ggkgﬁnkﬂ%d'o%%%g%kacti n o%a?%% % %E%MB the

wei ght average nol écu ar “wel ght's of °thié varfi-shés produced”in the

Ex I I f t N f

varn shos PR a® LR e o B P BT Ja B e ST er SPagte

times of mgﬁgrvﬁfglc%tﬂgﬁ B%Ogﬂgege's@nt E%m%%%?lrtatr'e\é?egé%qglde%y formula
(1) and that of the structure represented by formula (9).
[0061]

The varnish of the present invention can be suitably

employed for forming an organic insulating layer upon

29



6 'x9 00Z S Oz Cl61 9'191 L'179T 9161

production of a multi-layer printed wiring board or a package
substrate. The varnish of the present invention may be
applied to a circult board for forming an insulating layer.
However, industrially, the varnish is preferably employed as
& material for producing a layered sheet such as an adhesive
film or a prepreg.

[0062]

[2]) Prepreqg, resin-coated film, metal-foil-clad laminate, and
printed wiring board:

The resin-coated film of the present invention is
produced by applying the wvarnish of the present invention to
a support film; evapcrating the sclvent contained in the
varnish through drying; and forming a resin composition layer
through semi-curing (B-stage). An appropriate protective
film may be provided on the resin composition layer.

Preferably, the state of semi-curing is maintained so
that, during curing of the varnish, adhesion is secured
between the resin composition layer and the substrate on
which a conductor wiring pattern is formed, or the burying
performanfce (fluidity) of the varnish with respect to the
substrate having the conductor wiring pattern is secured.

Application of the varnish may be carried out by means
of a coating machine such as a die coater, a comma coater, a
bar coater, a kiss coater, or a roll coater. Such a coating
machine is appropriately selected depending on the thickness
of the resin-coated film. Drying may be carried out through,

for example, heating or hot air blowing.
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[0063]

No particular limitation is imposed on the drying
conditions, but drying is carried out so that the amount of
the organic solvent contained in the resin composition layer
is adjusted to generally 10 mass% or less, preferably 5 mass%
or less. The drying conditions may vary with the amount of
the organic solvent contained in the varnish or the boiling
point of the organic solvent. The resin composition layer is
formed by, for example, drying a varnish having an organic
solvent content of 30 to 60 mass% at 50 to 150°C for about 3
to about 10 minutes. Preferably, suitable drying conditions
are appropriately determined on the basis of the results of
simple preliminary experiments.

[0064]

The thickness of the resin composition layer formed in
the resin-cecated film is generally equal to or greater than
that of the conductor layer. The thickness of the conductor
layer formed on the circuit board is preferably 5 to 70 um.
In order to reduce the weight, thickness, and size of the
printed wiring board, the thickness of the conductor layer is
more preferably 3 to 50 pum, most preferably 5 to 30 um.
Therefore, the thickness of the resin composition layer is
preferably greater by 5% or more than that of the conductor
layer.

[0065]
Examples of the support film employed in the present

invention include films formed from a polyolefin such as
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polyethylene, polypropylene, or polyvinyl chloride; a
polyester such as polyethylene terephthalate (hereinafter may
be referred to as "PET"}) or polyethylene naphthalate;
polycarbeonate; and polyimide; release paper; and metal foils
such as copper foil and aluminum foil.

The support film or the below-described protective film
may be subjected to mud treatment, corona treatment, or
release treatment.

[0066]

No particular limitation is imposed on the thickness of
the suypport film, but the thickness is preferably 10 to 150
pm, more preferably 25 to 50 pm. A protective film
corresponding to the suppeort film may be further formed on
the surface of the resin composition layer to which the
support film does not adhere.

No particular limitation is imposed on the thickness of
the protective film, and the thickness is, for example, 1 to
40 um. Formation of the protective film can prevent
contamination of the layer with foreign matter. The resin-
coated film may be stored in a rolled form.

[0067]

When the printed wiring board (multi-layer printed
wiring board) of the present invention is produced from the
resin-coated film of the present invention, for example, the
resin-coated film is laminated on one surface or both
surfaces of the circuit board by means of a vacuum laminator.

Examples of the substrate employed for forming the
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circuit board include a glass epoxy substrate, a metal
substrate, a polyester substrate, a polyimide substrate, a BT
resin substrate, and a thermosetting polyphenylene ether
substrate.

[0068]

As used herein, the term "circuit board" refers to a
product including any of the aforementioned substrates and a
conductor wiring (circuit) pattern formed on one surface or
both surfaces of the substrate. The "circuit board”
encompasses a multi-layer printed wiring board formed through
alternate stacking of conductor layers and resin composition
layers, wherein a conductor wiring (circuit) pattern is
formed con one surface or both surfaces of the outermost layer
of the multi-layer printed wiring board. The surface of the
conductor wiring layer may be roughened in advance through,
for example, blackening treatment.

When the conductor layer is formed on at least one
surface of the resin-coated film, the resultant product is
regarded as a metal-foll-clad laminate.

[0069]

In the case where the resin-coated film has a
protective film, in the aforementioned lamination process,
after removal of the protective film, optionally, the resin-
coated film and the circuit becard are preliminarily heated,
and the resin-ccated film is press-bonded to the circuit
board under pressurization and heating. In the present

invention, preferably, the resin-coated film is laminated on
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the circuit board under reduced pressure through the vacuum
lamination process.

No particular limitation is imposed on the lamination
conditions, but, for example, the lamination process is
preferably carried out under a reduced pressure which is a
pressure equal to or lower than air pressure 20 mmHg (26.7
hPa) under the following conditions: press-bonding
temperature (lamination temperature) of preferably 70 to
140°C, and press-bonding pressure of preferably 0.1 to 1.1
MPa. The lamination process may be of a batch type or a
continuous type by means of a roller.

[0070]

In the case where the resin-coated film is laminated on
the circuit board, and then the support film is removed after
cooling to around room temperature, the resin composition
layer can be formed on the circuit board through thermal
curing after removal of the film. The thermal curing
conditions may be appropriately determined in consideration
of, for example, the type of the resin component contained in
the resin composition, or the amount of the resin component.
The thermal curing process is preferably carried out at 150°C
to 220°C for 20 minutes to 180 minutes, more preferably at
160°C to 200°C for 30 to 120 minutes.

[0071]

In the case where the support film is not removed

before the curing process, the support film is removed after

formation of the resin composition layer. Subsequently, via
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holes or through-holes are optionally formed in the resin
composition layer provided on the circuit board. Formation
of holes may be carried out through any known means such as a
driil, a laser, or a plasma, or optionally through
combination of these means. Most generally, formation of
holes is carried out by means of a laser such as carbon
dioxide gas laser or YAG laser.

[0072]

Subsequently, the conductor layer is formed on the
resin composition layer through dry plating or wet plating.
Dry plating may be carried out through any known technique
such as vapor deposition, sputtering, or ion plating. When
wet plating is carried out, firstly, the surface of the
above-cured resin composition layer is roughened with an
oxidizing agent such as a permanganate salt (e.g., potassium
permanganate or sodium permanganate), a dichromate salt,
ozone, hydrogen peroxide/sulfuric acid, or nitric acid, to
thereby form uneven anchors. The oxidizing agent employed is
particularly preferably an agqueous sodium hydroxide solution
of, for example, potassium permanganate or sodium
permanganate (alkaline aqueous permanganate solution). Next,
the conductor layer is formed through combination of
electroless plating and electroplating. Alternatively, the
conductor layer may be formed only through electroless
plating by use cf a plating resist having a pattern reverse
to that of the conductor layer. The subsequent conductor

wiring formation process may be carried out through any known
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technique such as the subtractive method or the semi-additive
method.
[0073]

The prepreg of the present invention is produced by
impregnating a fibrous sheet-like reinforcing substrate with
the varnish of the present invention through the sclvent
method, followed by heating to the B-stage. That is, the
prepreg can be produced through impregnation of a fibrous
sheet-1like reinforcing substrate with the wvarnish of the
present invention.

[0074]

The fibrous sheet-like reinforcing substrate may be,
for example, any well-known one empleoyed for various
laminates for electric insulating material. Examples of the
material of the reinforcing substrate include inorganic
fibers such as E glass fiber, D glass fiber, S glass fiber,
and Q glass fiber; organic fibers such as polyimide fiber,
polyester fiber, and polytetrafluoroethylene fiber; and
mixtures thereotf.

Such a substrate is in the form of, for example, woven
fabric, nonwoven fabric, roving, chopped strand mat, or
surfacing mat. The material or shape of the substrate is
determined in consideration of the intended use or
performance of the resultant product. Optionally, a single
material and shape may be employed, or two or more materials
and shapes may be employed in combination. No particular

limitation is imposed on the thickness of the substrate
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employed, and the thickness may be, for example, about 0.03
to about 0.5 mm. Preferably, the substrate is subjected to
surface treatment with, for example, a silane coupling agent,
or subjected to mechanical opening treatment, from the
viewpoints of heat resistance, moisture resistance, and
processability.

[0075]

In the solvent method, the sheet-like reinforcing
substrate is immersed in the wvarnish of the present
invention, and the sheet-like reinforcing substrate is
impregnated with the wvarnish, followed by drying.

[0076]

Subsequently, the multi-layer printed wiring board is
produced from the above-produced prepreg as follows. For
example, a single prepreg of the present invention, or
optionally a plurality of prepregs of the present invention
are stacked on the circuit board, and the resultant product
is sandwiched between metal plates via release films,
followed by pressing under pressurized and heating
conditions. Pressurization and heating are preferably
carried out at 0.5 to 4 MPa and 120 to 200°C for 20 to 100
minutes. Similar to the case of the resin-coated film, the
prepreg may be laminated on the circuit board through the
vacuum lamination process, and then curing may be carried out
under heating. Thereafter, the surface of the thus-cured
prepreg may be roughened in a manner similar to that

described above, and then the conductor layer may be formed
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through plating, to thereby produce the multi-layer printed
wiring board.

Examples

[0077]

The present invention will next be described in detail
by way of examples, which should not be construed as limiting
the invention thereto.

[0078]
Example 1

200 g of a dihydroanthracene epoxy resin (trade name:
YX-8800, product of Japan Epoxy Resin, epcxy equivalent: 174
to 183), 13.8 g of benzoguanamine {(product of Nippon Shokubai
Co., Ltd.) serving as a compound having an amino group, 13.2
g of a cresol novolak resin (trade name: KA-1165, product of
DIC Corporation, hydroxyl group equivalent: 119) serving as a
compound having a phenolic hydroxyl group, and 170.2 g of
propylene glycol monomethyl ether acetate (preduct of Kanto
Chemical Co., Inc.) serving as a solvent were added to a
four-neck separable flask equipped with a thermometer, a
cooling tube, and a stirrer, and the resultant mixture was
stirred under.heating at 140°C. After confirmation that the
materials were dissolved in the solvent, heating was further
carried out for 10 minutes, and then 1 g of the resultant
varnish was sampled. The weight average molecular weight of
the varnish before reaction as reduced to polystyrene was
determined through high-performance liquid chromatography

{column: TSK-gel G-3000H, product of Tcsoh Corporation).
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Subsequently, reaction was allowed to proceed at 140°C for
five hours, and then 1 g of the resultant varnish was
sampled. The weight average molecular weight of the wvarnish
as reduced to polystyrene was determined through high-
performance liquid chromategraphy. Thereafter, 92.0 g of the
crescl novolak resin (trade name: KA-1165, product of DIC
Corporation) was added and dissolved under heating at 100°C
for 30 minutes, to thereby produce a varnish.
[0079]

The thus-produced varnish was sampled in a volume of 1
mL. After confirmation that particles having a size of 5 um
or more were absent in the varnish by means of a particle
gauge, the varnish was stored at 5°C, and the varnish was
visually observed for determining the time elapsed until
precipitation of the materials in the varnish. When
precipitation of the materials was observed, 1 miL of the
varnish was sampled, and the presence or absence cof particles
having a size of 5 pm or more was determined by means of a
particle gauge. The time elapsed until confirmation of the
presence of particles having a size of 5 um or more was
regarded as the "storage time" of the varnish.
[0080]
Example 2

The procedure of Example 1 was repeated, except that
the amount of benzoguanamine (product of Nippon Shokubai Co.,
Ltd.) was changed to 27.6 g; the amount of the cresol novolak

resin (trade name: KA-1165, product of DIC Corporation) was
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after reaction Before reaction After reaction Storage tine
Mat eri al nanme Di hydroant hracene epoxy resin Naphthal ene novol ak
epoxy resin Axoda )1210AQU | AU9148 Benzoquanam ne Ml am ne

D cyandi am de Ami notri azi ne novol ak resin Cresol novol ak resin
Cresol novol ak resin after reaction Phenol novol ak resin

changed to 22.6 g; the amount of propylene glycol monomethyl
ether acetate (product of Kanto Chemical Co., Inc.) was
changed to 162.8 g; and the amount of the cresol novolak
resin (trade name: KA-1165, product of DIC Corporation) added
after reaction was changed toc 56.3 g, to thereby produce a
varnish. The storage time of the varnish was determined.
[0081]
Example 3

The procedure of Example 1 was repeated, except that
4.6 g of melamine {(product of Kanto Chemical Co., Inc.) was
employed as a compound having an amino group; the amount of
the cresol novolak resin (trade name: KA-1165, product of DIC
Corporation) serving as a compound having a phenolic hydroxyl
group was changed to 26.2 g; the amount of propylene glycol
moncmethyl ether acetate (product of Kanto Chemical Co.,
Inc.) was changed to 172.2 g; and the amount of the cresol
novolak resin {trade name: KA-1165, product of DIC
Corporation) added after reaction was changed to 46.0 g, to
thereby produce a varnish. The storage time of the varnish
was determined.
[0082]
Example 4

The procedure of Example 1 was repeated, except that
11.6 g of dicyandiamide (product of Kanto Chemical Co., Inc.)
was employed as a compound having an amino group; the amount
of propylene glycol monomethyl ether acetate (product of

Kanto Chemical Co., Inc.) serving as a solvent was changed to
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118.8 g; the amount of the cresol novelak resin (trade name:
KA-1165, product of DIC Corporation} added after reaction was
changed to 65.8 g; and the reaction time at 140°C was changed
to three hours, to thereby produce a varnish. The storage
time of the varnish was determined.
[0083]
Example 5

The procedure of Example 1 was repeated, except that
2.4 g of dicyandiamide (product of Kanto Chemical Co., Inc.)
was employed; the amount of the cresol novolak resin (trade
name: KA-1165, product of DIC Corpcraticn) was changed to
26.2 g; the amount of propylene glycol monomethyl ether
acetate (product of Kanto Chemical Co., Inc.) was changed to
137.4 g; and the amount of the cresol novolak resin (trade
name: KA-1165, product of DIC Corporation) added after
reaction was changed to 46.0 g, to thereby produce a varnish.
The storage time of the varnish was determined.
[0084]
Example 6

The procedure of Example 1 was repeated, except that
200 g of a naphthalene novolak epoxy resin (trade name: ES3SN-
175, product of Tohto Kasei Co., Ltd., epoxy equivalent: 254)
was employed; 3.3 g of dicyandiamide (product of Kanto
Chemical Co., Inc.) was employed; 24.8 g of a phenol novolak
resin (trade name: TD-2090, product of DIC Corporation,
hydreoxyl group equivalent: 105) was employed as a compound

having a phenolic hydroxyl group; the amount of propylene
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glycol monomethyl ether acetate {product cof Kanto Chemical
Co., Inc.) was changed to 115.5 g; the amount of the phenol
novolak resin (trade name: TD-2090, product of DIC
Corpcration) added after reaction was changed to 41.3 g; and
the reaction time at 140°C was changed to three hours, to
thereby produce a varnish. The storage time of the varnish
was determined.
[0085]
Example 7

The procedure of Example 1 was repeated, except that
76.8 g of a biphenyl novolak epoxy resin (trade name: NC-
3000-H, product of Nippon Kayaku Co., Ltd., epoxy equivalent:
284 to 29%4) was employed in addition to the dihydroanthracene
epoxy resin; 62.6 g of aminotriazine novolak (trade name:
LA3018-50P, product of DIC Corporation, 50% solution) was
employed as a compound having an amino group; the amount of
the crescl noveolak resin (trade name: KA-1165, product of DIC
Corporation) serving as a compound having a phenolic hydroxyl
group was changed to 14.8 g; the amount of propylene glycol
monomethyl ether acetate (product of Kanto Chemical Co.,
Inc.) was changed to 230.5 g; the amount of the cresocl
novolak resin (trade name: KA-1165, product of DIC
Corporation) added after reaction was changed to 124.9 g; the
reaction temperature was changed to 120°C; and the retention
time was changed to 14 hours, to thereby produce a varnish.
The storage time of the varnish was determined.

[0086]
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Example 8

The procedure of Example 1 was repeated, except that
76.8 g of a biphenyl novolak epoxy resin (trade name: NC-
3000-H, product of Nippon Kayaku Co., Ltd., epoxy equivalent:
284 to 29%4) was employed in addition to the dihydroanthracene
epoxy resin; 3.8 g of dicyandiamide (product of Kanto
Chemical Co., Inc.) was employed as a compound having an
aminc group; the amount of the cresol novolak resin (trade
name: KA-1165, product of DIC Corporation) serving as a
compound having a phenclic hydroxyl grcup was changed to 18.1
g:; the amount of propylene glycol monomethyl ether acetate
(product of Kanto Chemical Co., Inc.) was changed to 113.0 g;
the amcunt of the cresol novolak resin (trade name: KA-1165,
proeduct of DIC Corporation) added after reaction was changed
to 124.9 g; and the amount of propylene glycol monomethyl
ether acetate (product of Kanto Chemical Co., Inc.) added
after reaction was changed to 115.1 g, to thereby produce a
varnish. The storage time of the varnish was determined.
[0087]
Example 9

The procedure of Example 1 was repeated, except that
200.5 g of a biphenyl novolak epoxy resin (trade name: NC-
3000-H, product of Nippon Kayaku Co., Ltd., epoxy equivalent:
284 to 294) was employed in addition to the dihydroanthracene
epoxy resin; 3.9 g of dicyandiamide (product of Kanto
Chemical Co., Inc.) was employed as a compound having an

amino group; the amount of the crescl novolak resin (trade
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name: KA-1165, product of DIC Corporation) serving as a
compound having a phenolic hydroxyl group was changed to
197.2 g; the amount of propylene glycol monomethyl ether
acetate (product of Kanto Chemical Co., Inc.) was changed to
161.6 g; and 164.7 g ¢f propylene glycol monomethyl ether
acetate (product of Kanto Chemical Coc., Inc.) was added after
reaction, to thereby produce a varnish. The storage time of
the varnish was determined.
[0088]
Comparative Example 1

200 g of a dihydroanthracene epoxy resin (trade name:
YX-8800, product of Japan Epoxy Resin), 13.8 g of
benzoguanamine (product of Nippon Shokubai Co., Ltd.) serving
as a compound having an amino group, 105.2 g of a cresol
novolak resin (trade name: KA-1165, product of DIC
Corporation) serving as a compound having a phenolic hydroxyl
group, and 170.2 g of propylene glycol monomethyl ether
acetate (product of Kanto Chemical Co., Inc.) serving as a
solvent were added to a four-neck separable flask equipped
with a thermometer, a cooling tube, and a stirrer, and the
resultant mixture was stirred under heating at 140°C, to
thereby produce a varnish.
[0089]

The thus-produced varnish was sampled in a volume of 1
mL. After confirmation that particles having a size of 5 um
or more were absent in the varnish by means of a particle

gauge, the varnish was stored at 5°C, and the varnish was
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visually observed for determining the time elapsed until
precipitation of the materials in the varnish. When
precipitation of the materials was observed, 1 mL of the
varnish was sampled, and the presence or absence of particles
having a size of 5 pm or more was determined by means of a
particle gauge. The time elapsed until confirmation of the
presence of particles having a size of 5 pm or more was
regarded as the "storage time" of the wvarnish.
[0090]
Comparative Example 2

The procedure of Comparative Example 1 was repeated,
except that the amount of benzoguanamine (product of Nippon
Shokubai Co., Ltd.) was changed to 27.6 g; the amcunt of the
cresol noveolak resin (trade name: KA-1165, product of DIC
Corporation) was changed to 78.9 g; and the amount of
propylene glycol moncmethyl ether acetate (product of Kanto
Chemical Co., Inc.) was changed to 162.8 g, to thereby
produce a varnish. The storage time of the wvarnish was
determined.
[0091]
Comparative Example 3

The procedure of Comparative Example 1 was repeated,
except that 4.6 g of melamine (product of Kanto Chemical Co.,
Inc.) was employed as a compound having an amino group; the
emount of the cresol novolak resin (trade name: KA-1165,
product of DIC Corporation) was changed to 72.2 g; and the

amount of propylene glycol monomethyl ether acetate (product
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of Kanto Chemical Co., Inc.) was changed to 172.2 g, to
thereby produce a varnish. The storage time of the varnish
was determined.
[0092]
Comparative Example 4

The procedure of Comparative Example 1 was repeated,
except that 11.6 g of dicyandiamide (product of Kanto
Chemical Co., Inc.) was employed; the amount of the crescl
novolak resin (trade name: KA-1165, product of DIC
Corporation) was changed to 65.8 g; and the amount of
propylene glycol monomethyl ether acetate (product of Kanto
Chemical Co., Inc.) serving as a solvent was changed to 118.8
g, to thereby produce a varnish. The storage time of the
varnish was determined.
[0093]
Comparative Example 5

The procedure of Comparative Example 1 was repeated,
except that 2.4 g of dicyandiamide (product of Kanto Chemical
Co., Inc.}) was employed as a compound having an amino group;
the amount of the crescl novolak resin {trade name: KA-1165,
product of DIC Corporation) was changed to 72.2 g; and the
amount of propylene glycol moncomethyl ether acetate (product
of Kanto Chemical Co., Inc.) was changed to 137.4 g, to
thereby produce a varnish. The storage time of the varnish
was determined.
(0094]

Comparative Example 6
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The procedure of Comparative Exampie 1 was repeated,
except that 200 g of a naphthalene novolak epoxy resin (trade
name: ESN-175, product of Tohto Kasei Co., Ltd.) was
employed; 3.3 g of dicyandiamide (product of Kanto Chemical
Co., Inc.) was employed as a compound having an amino group:
65.0 g of a phenol novolak resin (trade name: TD-2090,
product of DIC Corporation) was employed as a compound having
a phenolic hydroxyl group; and the amount of propylene glycol
monomethyl ether acetate (product of Kanto Chemical Co.,
Inc.) was changed to 115.5 g, to thereby produce a varnish.
The storage time of the varnish was determined.

[0095]
Comparative Example 7

The procedure of Comparative Example 1 was repeated,
except that 76.8 g of a biphenyl novolak epoxy resin (trade
name: NC-3000-H, product of Nippon Kayaku Co., Ltd., epoxy
equivalent: 284 to 294) was employed in addition to the
dihydroanthracene epoxy resin; 62.6 g of aminotriazine
novolak (trade name: LA3018-50F, product of DIC Corporation,
50% solution) was employed as a compound having an amino
group; the amount of the cresol novolak resin (trade name:
KA-1165, product of DIC Corporation) serving as a compound
having a phenolic hydroxyl group was changed toc 139.7 g; and
the amount of propylene glycol moncmethyl ether acetate
(product of Kanto Chemical Co., Inc.) was changed to 230.5 g,
to thereby procduce a varnish. The storage time of the

varnish was determined.
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[00%6]
Comparative Example 8

The procedure of Comparative Example 1 was repeated,
except that 76.8 g of a biphenyl novoclak epoxy resin (trade
name: NC-3000-H, product of Nippon Kayaku Co., Ltd., epoxy
equivalent: 284 to 294) was employed in addition to the
dihydrocanthracene epoxy resin; 3.8 g of dicyandiamide
(product of Kanto Chemical Co., Inc.) was employed as a
compound having an amino group; the amount of the cresol
novolak resin (trade name: KA-1165, product of DIC
Corporation) serving as a compound having a phenolic hydroxyl
group was changed to 143.0 g; and the amount of propylene
glycocl monomethyl ether acetate (product of Kanto Chemical
Co., Inc.) was changed to 228.1 g, to thereby produce a
varnish. The storage time of the wvarnish was determined.
[0097]
Comparative Example 9

The procedure of Comparative Example 1 was repeated,
except that 200.5 g of a biphenyl novolak epoxy resin {trade
name: NC-3000-H, product of Nippon Kayaku Co., Ltd., epoxy
equivalent: 284 to 294) was employed in addition to the
dihydroanthracene epoxy resin; 3.9 g of dicyandiamide
(product of Kanto Chemical Co., Inc.) was employed as a
compound having an amino group; the amount of the cresol
novolak resin {trade name: KA-1165, product of DIC
Corporation) serving as a compound having a phenolic hydroxyl

group was changed to 197.2 g; and the amount of propylene
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glycol monomethyl ether acetate (product of Kanto Chemical
Co., Inc.) was changed to 326.3 g, to thereby produce a
varnish. The storage time of the varnish was determined.
[0098]

Table 1 shows the weight average molecular weights of
the varnishes produced in the Examples, and the results of
measurement of the storage times of the varnishes. Table 2
shows the results of measurement of the storage times of the

varnishes produced in the Comparative Examples.
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Conmponent Epoxy resin Curing agent Sol vent [ 0101] As shown in
Table 1, the storage tinme of each of the varnishes of Exanples 1 to 6
is 168 hours or longer; i.e., one week or longer. In contrast, as
shown in Table 2, the storage tine of each of the varni shes of
Conparative Exanples 1 to 6 is as short as 2 to 5 hours. The epoxy
resin havigupia pol ycyclic structure enployed in each of the Exanples
and the Conparative Exanples is called "crystalline epoxy resin,"” and
the epoxy resifs extibui tsn |y BOI LPithd Vst dr8gsof MRt Tdesief OF exh&ven
in the case where the varnish is nelted by heating to a tenperature
equal to wirthighar dhatkdnie el ity point1ed Hdierepoxyldrasds, when
the varnish is cooled to roomtenperature, the resin precipitates in
t he var nicgfe wWddi v 19iydr perhododt rhiste. akn s@emir ast Tabnet 26 ¢ases
of Exanples 1 to 6, a portion of a plurality of the functional group
of the epmoragesitinies cRusath tof rigactvariisidre @i qunm i v

hydr oxyl group of the curing agent, whereby, even when the resultant
varni sh iBxasdpdread lattb@ itsheasstdrcage 44 e tof 3 heowar ni Shebepex®s r3d@in
times or nore that of the varnishes of the Conparative Exanpl es.

Thus, reacvion ketpwdercye lpar tatouacfure pnpladyddy iof ddwn famdthieonal
group of the epoxy resin having a polycyclic structure and the am no
group or Expahpdyeyd agrdoupheo fCdnipes rauiriiveg Eagenildass dsmmarltlant 'foory ssecllriineg
the storage time of the varnish. Unlike the case of a conventi onal

var ni sh, egacty afestilmg "vamu sthes agfoxtyh e ebdamnyd :g@sibeixts Bidvs saiproMveidy in
solubility and high stability. In addition, the varnish can be stored
for a |engoderendgd ofheraEpre, eevenhenvahei shsexkWhbires tbrcekiceash is
wor kabi lity and high storage stability. When a copper-cl ad

| ami nat e Mied teco dhyc ek afriod dacks dfendser atarms sitewlofta e BXahprgharhe

| am nate exhibits | ow thermal expansion coefficient. Therefore, when
a print edhsi medd hgareing wrioddice ¢raxamugse Nl aniheat &heat vamgiirsng s
board can be prevented from occurrence of warpage, which poses

pr obl ens So® 1§ dc ey &R0 FEIMDSaEE withien g 54y X epagdrtapgson rpfthe

Ref erence Nuneral s [0102] , , .
varnish within a short period of time. 1In contrast, in the

cases of Examples 1 to 6, a portion of a plurality of the
functional group of the epoxy resin is caused to react with
the amino group or hydroxyl group of the curing agent,
whereby, even when the resultant varnish is stored at 5°C,
the storage time of the varnish becomes 30 times or more
that of the varnishes of the Comparative Examples. Thus,
reaction between a portion of a plurality of the functional
group of the epoxy resin having a polycyclic structure and
the aminc group or hydroxyl group of the curing agent is
important for securing the storage time of the wvarnish.
Unlike the case of a conventional varnish, each of the
varnishes of the Examples exhibits improved solubility and

high stability. In addition, the varnish can be stored for a
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10: Sem conductor chip 12: Sealing material (sem conductor package)
14: Bonding wire 16: Sem conductor package substrate 18: Substrate
20: Through-hole 22: Solder ball C Cracking caused by warpage

Cl ai s 1. A varnish produced through reaction between a
conpound having an am no group and a resin having a functional group
capabl e qfor\rliets‘éﬂ_irwj W e A no. 9ol vant 800 1 Rolseyel idnt
structure, erein a portion of a plurality of the functional group
of the residkdis 1Gausethd hir@aGtWdde theyniing, group of the conpound
in a solvent. 2. A varnish according to claim11, which is
produced througfed eacdd e hai WREN A GO U hadded Phanaldsh of
hydr oxyl group and a resin having a functional group capabl e of
reacti ng oMd Rraa-mphene icr Ml ERAmAreUp, t N d HaHae: & :00lnAc%e| iy
structure, wherein a portion of a plurality of the functional group
of the residrn=S Gasetildh (R Wildhti.heTpBeaabire , hydeaxyl pghaupdof
the conpound in the solvent. 3. A varnish according to claim1l
or 2, wherigiimd M a0enmeunt diidt] RAbrabh 1Ighdtatss ame ofiguanaridie)
di cyandi am de, and am notri azi ne novol ak. 4. A varnish
produced dar &g p regacitican fheimesita reeeo Wil Wwaatang: a wWilienoldases
hydr oxyl group and a resin having a functional group capabl e of
react i ng pwich emsphena iconweditdxorla lgoumt eandvihavigngpoarenl ycycl i c
structure, wherein a portion of a plurality of the functional group
of the résisgcriptdansed Re freacicenMumertad sphenol i ¢ hydroxyl group of
the conmpound in a sol vent. 5. A varnish according to claim?2
or 4, whd0di0®]t he conpound havi ng a phenolic hydroxyl group is a
phenol

10: Semiconductor chip

12: Sealing material (semiconductor package)
14: Bonding wire

16: Semiconductor package substrate

18: Substrate

20: Through-hole

22: Solder ball

C: Cracking caused by warpage
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novol ak resin or a cresol novol ak resin. 6. A varnish
according to claim1 or 4, wherein the resin contains at |east one
epoxy group serving as the functional group. 7. A varnish
according to claiml or 4, wherein the resin has at |east one
structure selected fromthe group consisting of a biphenyl structure,
a napht hal ene structure, a bi phenyl po¥olak structure, an anthracene
structure, and a di hydroant hracene structure. 8. A varnish
containing a resin conponent having a structure represented by the
following formula (1): [FI] -0-CH2-CH CH2-N-R1...Fornmula (1) ()H

(wherein RL repseserbentile peskevedot hd ot eend thavi pe takeamano
group). 9. A varnish according to claim8, wherein the ratio

of the nmcapduraCtHOM R drhenSiTdcind® IRl esandsih havdiergnd a (1) to
the sumof the nolar fraction of the structure represented by formul a

(1) and tfhaictofora IS tyreaipl e peillice s treth dnA ddh ey ifudl |aﬁwaﬁgrfc0rgﬂd@,( 2):
[F2] -0-CH2 Q /CH2 O ...Formula (2) 1is 40% or |ess.

prepreg pheduwcad ray aamﬁlwdjgglltm s rsithisinegt esheradar ni qﬂaaras_drecdft %d in
any one of clainms 1, 4, and 8, and
plurality of the functional group of the resin is caused to
react with the amino group of the compound in a solvent.

2. A varnish according to claim 1, which is produced
through reaction between a compound having a phenolic
hydroxyl group and a resin having a functional group capable
of reacting with a phenolic hydroxyl group, and having a
polycyclic structure, wherein a portion of a plurality of
the functional group of the resin is caused to react with
the phenolic hydroxyl group of the compound in the solvent.

3. A varnish according to claim 1 or 2, wherein the
compound having an amino group is any of guanamine,
dicyandiamide, and aminotriazine novolak.

4., A varnish produced through reaction between a
compound having a phenoclic hydroxyl group and a resin having
a functicnal group capable of reacting with a phenolic
hydroxyl group, and having a polycyclic structure, wherein a
portion of a plurality of the functional group ¢f the resin
is caused to react with the phenoclic hydroxyl group of the
compound in a solvent.

5. A varnish according to claim 2 or 4, wherein the

cempound having a phenolic hydroxyl group is a phenol
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drying the resultant product under heating. 11. A prepreg
according to claim 10, wherein the substrate is a glass woven fabric,
a gl ass nonwoven fabric, an aram d woven fabric, or an aramd
nonwoven fabri c. 12. A resin-coated film produced by applying,
toafilm a varnish as recited in any one of clains 1, 4, and 8, and
drying thevasd i rpraductcAddar gadllidig.resin, 13 A

netal -foil-clad |am nate conprising a prepreg as recited in claim10
and a conduct @g. | ayearprev dedcedialy keash aone isukf age wdkrtha the

prepreg. 14. A metal-foil-clad |am nate conprising a
resi n- coategd rf idomtas necit addst Imdl Mpbiky andup educiorad ayeys
provi ded on at | east one surface of the film 15. A printed

W ring bgamdtproeduceddup.formng a wiring pattern on the conductor
| ayer provided on at |east one surface of a netal-foil-clad |amnate
as recited in 7kl aknvia3ndshld4ccording to claim 1 or 4, wherein the
resin has at least one structure selected from the group
consisting of a biphenyl structure, a naphthalene structure,
a biphenyl novolak structure, an anthracene structure, and a
dihydroanthracene structure.
8. A wvarnish containing a resin component having a
structure represented by the following formula (1):
[F1]
H 1
_'O'_'CHZ_'CI:H_CHZ_N_R «n Formula (1)
OH

(wherein R! represents the residue of a compound having an
aminoc group) .

9. A wvarnish according to claim 8, wherein the ratio of
the molar fraction of the structure represented by formula
(1) to the sum of the molar fraction of the structure
represented by formula (1) and that of a structure
represented by the following formula (2):

[F2]

H
—QO—CH——C—CH
2 \\// 2 ...Formula (2)
O

is 40% or less.
10. A prepreg produced by applying, to a substrate, a

varnish as recited in any one c¢f claims 1, 4, and 8, and
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drying the resultant product under heating.

11. A prepreg according to claim 10, wherein the
substrate is a glass woven fabric, a glass nonwoven fabric,
an aramid woven fabric, or an aramid nonwoven fabric.

12. A resin-coated film produced by applying, to a
film, a varnish as recited in any one of c¢laims 1, 4, and 8,
and drying the resultant preoduct under heating.

13. A metal-foil-clad laminate comprising a prepreg as
recited in claim 10 and a conductor layer provided on at
least one surface of the prepreq.

14. A metal-foil-clad laminate comprising a resin-
coated film as recited in claim 12, and a conductor layer
provided on at least one surface of the film.

15. A printed wiring board produced by forming a wiring
pattern on the conductor layer provided on at least one
surface of a metal-fcil-clad laminate as recited in claim 13

or 14.
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