; e3e Dv6TDbYRESI N FI LM AND MULTI LAYER PAI NTED W RI NG HOARD USI NG THEREOF
BACKGROUND OP THE I NVENTION Field of the Invention The present invention
relatas Lo a reamfilmand n nultilayer printed wiring board containing en
I nsul ating | ayer obtained by curing Bald resin film which are used
suitably for insulatlon of electrlc and electronic fields. Descripition of
the relatad Art In nultilayer printed wiring board carrying el ectronic
parts such as LSI. represented by a nounting substrate (Interposar), netal
wires are arranged not only on the nultilayar printed wiring board surface
but al so 1REFEY FREMeAND| MULAIEA YERTETINGIRD HCRLEG nBOARDaYSINGr i nt ed

W ring board may have stress by repetiticn of expansion by generation O
heat OP LSTHERBOFat the tine OF energization end contraction at the tine of
st oppi ng energi zation and by the change of external tenperature
environment. Due to the stress, oracks may be generated in insulating |ayer
of cured eggx§ resin, end notel wres 1n a nmultilayer printed wiring board

may be out ?%@?éDHaWHEbéEHE§TEQ§bIen1of_IOM/eIectric reliability In
ol der to cope Wt he problem 12 is proposed that a filmof en epoxy

resin conp%ﬁ%ﬂ%%ogﬂ%chEBHPVE?HEr sul fone 1s cured, and the cured product
1s used as theginsulating layer qf a 1ti layer printed wring board for
2 increaslng the t ﬁaﬁﬁagsig¥33ﬁiﬂﬁﬂ5ﬁ'qﬁfqzﬁﬂnitﬁﬁ%ﬁﬁufi?Pa £ Brinted

over i ng. Ther tHOEREE petRER Ruuanr PofEd %S l‘ﬁeﬁ%ﬁqt% frgégﬂﬁa%'r?péiéﬂ
. JPA-300% AOYE, [ j ' i
g resin fi % u%%.%r |ﬁ%?% 2%%% Sngﬁ#hﬁ%@?e a%%aﬁcggéﬁ%ﬂﬁﬁ%%¥ %Fé#?ggsuc
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present invention is to provi a resin hness

but al so fidserRitrdaney thehrhnheshayag adhesion strength and good
processability of netal plating and to provide a nultilayer printed wiring

board cont ai niTyg Nl t NBaeti pELhaRAr ok algn@daBa WHr R By i shaseppiibsm As a
result of intensive studies, the present inventors found out that the above

probl em cgaiie saiclechd)L.IB] Ngepréeshtedli by Ravoagtdinld enmdtfddd ar cont ent
in thickness direction of the resin film end acconplished the present

| nvent i on.{ iNdesippsarhe Dretal wimemtaon asrasghdlbowsornlly ok rasin Ells
conprislng (A7 mepoxy ream having two or nore glycidyl groups 1n a

mol ecul e, ¥ ldavegopyr dsid i ing boentd. sucfaget batnadlsss tives idam  end

(D7 n flller, wherein the flller content In at |oser althea one of the
thereof in thres dimenseions. Such a multilaysr printed

wiring board may have stress by repatitlicn of expansion by
generation of haat of LSI eto. at the time of snerglzation,
and ocontraction at the time of stopplng energization, and
by thea changs of eaxternal tamparature anvironment. Due to
the atreas, cracks may ba generated in inesulating layer of
cured epoxy resin, and metal wires in a multilayer printsd
wiring board may be out, thus thare have been a problam of
low alaotric raliabllity.

In order to copa with the problem, it ig proposed that
a2 film of an epoxy rasin compounded with a polyather
sulfone 15 cured, and the cured product is ussd as the

insulating layar of a multilayer printed wiring board for



3 surface regions on the cross-sectiov of the filmis less thaw the flller
content iv the central regions [1] Aresin filmaccording to [1], wherein
two or nore filns era lamnated. 137 Aresin 11lmacoording to [1] or [27,
wherein epoxy resin (A) having two orhﬁnre gl ycidyl groups 1v a nolecule is
represantad by fO0llowi ng fornula (1) NCH-1 ~R (R (RI v \I~JH
wherein n represents en average repeating nunber OP 1 to 10: A plurality -O
R each independently represents hydrogen atom an al kyl group having 1-10
carboy atons, en aral kyl group having 6-10 carbon atons, maromatic grout'
havi ng 620icarpesingonhs Soagbheakbkyf gr dwsuletving hFacrarHoy atons or a
hydr ocar bon group havi ng 6-10 carboy atons containing a cycl oal kyl group
havi ng 5- 7"&¢hEbbhyar opt 1nEaghwilndage be¢ard .y Mogmassant sising na efeéllet 1-4:
Gy represents glycldyl groug. [47 Aresin filmaccording to any one of [11
up

to [3], wWeF PP cHFEORRIFNCHuR| A rAFedl IBFors Istaming ovles aklefBRrLA resin
filn1accordiqu$0 any one of [1] to [3], wherein a thernoplastic resin (C

i s pol yet HFPERimecrRifhciastnof Lasadeddaiond avearha @reornaed 7{#B-[ 37,
wherein fiJler (Dl_is,silica 4 [77 Amultilayer printed wiring board
conprlsingﬁ%%9q¥ﬁiﬁ%§*hg | ayer obtained by curing the resin filmaccording

f | 0] . TAlI LE SCRI_PTI ON THE ENTI Th h
D ety ohe o nthyof LBk thR ABAILARISG ACYAT STRAA LT P RAGIRIRE. o o
| i i | i t
t her nopl ad i ?Jeglf"*ﬁﬂ_sial%gffﬁ”?gﬁ?ﬁﬁar( %B%?’F{Epﬁ%éﬁ: P AR ”Iﬂ??%?ﬂe@_fc .
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of the filmls less then the filler content 1n the central region of rite
211s. Here, tits surface region on the cross section of tits filmneans a
surface sigfigpagat @ ivyg herkzbPiognd usual ly, the region Prom surface to St
depth of the whole film (thickness 100%

The object of the prasant invantion 13 to provide =2
ragin f1lm which has not only toughness but algo fire
rotardancy, high intarlayer adhsession strength and good
processabllity of matal plating, and to provide a
multilayer printed wiring board contalning an insulating
laysr obtained by curing said rasin film.

Am 2 rasault of intensive studies, the prasant
lnovantors found out that the abova problem can ba golwvad
by uging & rasin film having different filler content in
thiocknass direoticn of the resin f£ilm, and accomplishad the
present lovention.

Namely. the prasent invention 1s as followsa.

[1] A2 rasin £1ilm comprising (A) an spoxy rasin having two
or mora glycldyl groups in a moleacuels, (B} an apoxy reain
curing agant, (C) a thermoplastlic remin., and (D) a fillar,

wharein the filler content in a2t leagt elthar one of tha



The central region of the filmis a region |ocated further inside of the
211lm from a surface region, and usually nama the region of from10 to 608
depth O the whole filmlIn the resin filmof tits present invention the
filler content contained In at |east ebther one O the surface regi ons on
the cross-section O the filmis less titan the filler content contained 1n
the central region The whol e thickness of the resin filmO the present
invention is preferably 10 to 100 Dmin oleo of processability and nore
preferably 30 to 75 pm 5 12e resin filmof the present invention has

di fferent flLIfacscowgdmnslmen Hilok meyss ok sectiom. ofothexdmpine L st i@sar nor e
filmhaving different filler content are lamnated and a resin film having
filler contean fthesfiifdes cogiten it cffemtodnratl haeglencentral regi on of
the filmcan_be obtained The filmused as surface =agl ow has a thickness of
2 to 20 pni2prdf Epgbhy 4l apFosginghdorell b fWheesln DfweoRreArdeon he
total of conponents &A) to (O of 5 to 50% by weight, end preferably 20 to
do t by wef§HPEVAER LABIESHEEht is I ess then 5t by weight, or nmore thin 50t
by wei ght, tal plating_proOessablllty tends to fell. The filmused as
central re&?inhhﬁgﬂgntﬁg&ﬁhé§§QEd%¥q($Qxi#ﬁn°%ukpbre?%9ﬁﬁF9 £DOX¥ 65 pm
The filler éq%%cEg egt as to be nore than the filler content of the film
used as suff% éi AViRHd tHou LM PaTe SE-FEHAT CROYRS vl gfit OpREFEPabI v
40 to 70 t, by weight.. and, nore prefera 6Q to .60 Y by weight. when the
cont ent isi e%%P%f%%ﬁ“Eﬁa B? ﬁ@ilg‘ﬁ’t‘fiq%g%/ I“_E&pansi on coefficient of
the insulating |ayer obtained by ouring the rash filmtends to becone

| arge. Furt her nor resin fi having different filler content in

t hi ckness directio the regqim fiymat the present invention wlll be
expl ai ned concre 4 F resin conposiiion (henceforth varnish
f

for resin film1l DE ng resin conponents of
(A), (B) and (C./%n

| non- prot avl o pol ar advent, such as
Y- but yr ol nat oney™'dl ne

i e ADVF), or N-methyl BYrrol I done (NVP). 12e
varni sh for resin fil coated on a support materiel using a roll caster
or a table coater end drjed, end 1st resin oonposition layer 1s formed on
t he support nmateriel. T T 2nd resin conposition |ayer, if necessary 3rd
or further l|ayer. 1s forned | ayer as the sanme nanqgé ﬁjth usi ng

ras

o varni o MBS TSR TGUPRD® oFFr BPERESH FREAREIRR AN S hsHo 211m of
(e presenlod WSO £89 6 RUARLACL A RRRLLAL.PUE A AL I oas! "
ot her. atom, an alkyl group having 1-10 oarbon atoms, an aralkyl
group having 6-20 carbon atoms, an sromatlc group having 6-
20 carbon atoms, a oyclecalkyl group having 5-7 carbono atoms
¢r a hydrocarbon group having 6-20 carbon atoms containing
a cycleoalkyl group having 5-7 carbon stoms: 1 each
lndependently represents an integar of 1-4: Gly represdents
glycidyl group.
(4] A Tesin £film according to any ﬁna of [1] to [3].
whereln epoxy resin curing agent (B) is phenol novolak.
fS] A regin £1ilm according to any one of [1] to [3],
whareln a tharmoplastia rasin (C) 1s polyether sulfons.
[6] A resin f£1ilm according to any ons of [1] to {3],

wharain filler (D) is sllica.



As the support material used Ear production of a resin film organic filns
such as PET (polyethylene teraphthlate), end netallic folly, ouch as a
copper foil and alum num Poll, are usually used. The resin filmof the
present invention nmay be a nnnolayer fi,l m having gradient fillar content 1v
the thickness direction of the film A% CDs distribution of a filler in

t hi ckness direction in nresin filmthe filler content in The regi on of
Prom the surface (on which a notel wire 1lv farmed by plating, etching, etc
to the dep&h of Et t hi cknese (total t hi ckness of the filmis 100t) is
preferably (8li & qi}%ﬁ%%ﬂﬂr e ibtelng chenrndl gorerdsing Roby wei ght
(based on Eﬁg f conponents (A to (D7). Khan the content is |ess
then 57 by #&PgHt Eaingd o %Nrﬁéﬂgﬁhﬂ Feean $Hiaf ng
proceseabllltg ds to faII In the central region of the f|In1 t hat 1s,
in 40 to 88°F 68§P F&bﬂ&? qaﬂEQ#lﬁ¥J %®)[&bntent has to be nore than the

fill t d 1t 1 Ily 3Dto 80i b ht
or e o1 anlyP10rE5EP0 BE BRGNS m ol er oY 8 (o 60 7 by wei oht
when th t ht t th I
cog?ficﬁeﬁ?nosgpﬁe |nsuS§%q%bc1af§} ? evaagﬁﬁg F%@ %ﬁ%H%%ﬁﬁ#ntends
to b h f |y 10 to 100 Dm
Ao a et ot of g %d%s?%%a%kﬁﬁ%%?n?g@f e%iﬁfﬁxﬁéf&%‘aﬁﬁan i the
thickness gi1gchign. (8%agn! h rearﬁrﬁ%pl o, i ﬁgﬂ ng, p SI nfilm

conprising comng a varnish Se ha , they allow ng

to stand f%bblggegcsgggg_{]l caglqﬂa\{lr;]y adlf‘fﬂﬂlceﬁxp&tﬁ?g gﬂj_hlgg e mand

conmponents other than The filler. As t’he apoxy resin WO or nore

gl ycidyl cimaipsifsasenel ecuherused it RS ant ﬁﬂ‘i’@ﬂﬁb@& affSEEth' ed
are. a phenol novol ak type epoxy resin, a cresol novol ak type epoxy resin,

a bi sphonait Algpesepoxyiiesi Thaa lelspftﬁémfiﬁ.ltddpﬁnﬁi)@éﬂﬁ/trfﬁ'.ﬂt ﬁahh%pham'
5 type epoxy resin, a biphenyl type epoxy resin, n biphenyl novol ak type

epoxy remﬂmtnﬁrr¢mﬂydfotyphenyfuebhengibmmedﬂxbnerdfﬂﬁmagé@tian of
phenyl et hane type epoxy resin, a dicyol opencadi ans phenol type epoxy resin
resins of thedr at# ohesonpbandtbé &d lamametond ebits piranidie cosmonals

and/ or n pol yphenol compound, cycloallphatlc apoxy resins, such as

cycl ohexak@ShHef sty AL UgI Hitee thpe supdager gwigiomnzh velie ousoss -
derivatives thereo, etc. These cart be used elope or as a m xture thereof.
As the epdaFtiedt P% Ahe 61 Ha 18" 8r AnBRELICpcisdyie qraminn 14n athe| Stihe

ot her than the above epoxy resjns, _en epoxy resin represented by follow ng

formla (FPCAFHE Kants Fedtoar emnearach to 5% depth of the
whols film (thickness 100%}

The central ragion of the film im a ragion located
further inglde of tha fFilm from & surfaca raglon, and
usually means the reglon of from 49 to 60% depth of the
whola £ilm.

In the resin £ilm of tha presant invention, the fillar
content contained in at least sither one of tha surface
regiong on the crosas-gseotion of the film i3 lese than the
filler content containad in the central reglon.

The whole thickness of the resin f£1ilm of the present
invention 1s preferably 10 to 100 pm in view of

processabllity, and mora preferably 20 to 75 pm.



\' i (RY(RI n ~rv wherin n represents en average repeating nunber of 1 to
10; a plurality of N each independenily represents hydrogen atom m al kyl
group having 1-10 carbon atonms an aral kyl group having b-30 carbon stonms,
am aromati c group having 630 carbon stgrra, a cycl oal kyl group having 3-7
carbon atons. or a hydrocarbon group hdving 6-20 carbon atons containing a
cycl oal kyl group haying 3-7 carbon stoma; 1 each | ndependentiy represents
art integer of 1-do and Gly represents glycidyl group. the epoxy resin
havi ng the structure shown by the above formula (1) rtes excellent

neat - r esi st anc&bemiain stlimbbe ket heaspoxy Lnesnmloombawetif?dreit t he
present invention This epoxy resin can be used 1n conbination with one or
mar s epoxy Idddieds copdipnlt firecthibekrans @immettonpollndi ayaapdent $wf drhe
apoxy resin (A) having two or nore glycidyl groups in n nolecule used 1n

t he presenfiofy&dtlign ayinsg @s%’@tﬁwgyfi{meﬁﬂaﬁn@ngras1tﬂné-n@l$iﬂd’ct of
the present invention can be attained, and 1t 1s usually 1i by wei ght or
nore based28A Bh&eBdalt b v igig ekl HeE orprhent sipAFUES 2ce) Tegign
preferably _1 .to 80t by weight. the production nmethod of the epoxy reamis
not especaf’IiF%rﬁfPﬁ‘itt oMot adx b $57 o2 h FeThod FRekBPNEA1PhEMd e Its
derivative reagted with nn api hal ohydrin under existence of alkali such
as sodiun1ﬂégPﬁQFgé For the reamfilmof the present invention, a

h i i h A b h whi ch
Fines mot i ny urEs: R iabaad o HEREr R crto pbaheron, ColRared foract
i ncl ud t i t bj | Ag,bi l.el.m de, h
sl erm nogl phov bR e ES A A el ol o O 0 g Toa bg, Bnr g 180 (B)" 1 SUC
dl em nadl t : 6 d I ;

em nadl phgavbag! [bagea 8RS thboh Ay BY ;%p@ﬁ{pe EES A e;@g})uggagﬁ;g 3 ge

el kenylaryl etrtera, aucE ne s-vi vpl ben er co | aghénol A,

sad vl ayl begzyhs ceppreundnef GhLam €in a4 kypy . as
di Hr oHar gyl et her (S;?DGI agheaol A, %%Zﬁg@&%ﬁﬁg g?ﬁ.&ﬁ'& Hed

di am nodl plieyy&oRt 88821 sNOK@lsak @S isNS by UL st 2 Phankal €8hA 8§84 By €SO
rash; allyl conpounds, such as en ally ether type conpound, en allylem ne

type conpoustight sonyaakt piatingh pasdesbablyiihsocyaidy at€, £add i 010
triallylcynaturate; and pol ypl ofins each as a vinyl-group contai ning

pol yol ef i n conpbeandilithesedowmy roealter alurraygl srgend s (8) thsekndpst b& gresent
invention is not especially 1inlted, and knave epoxy resin curing agents cm
De used. Exan? egmt hahdoprafieraddy 3é ydoy S guphdifted st SLibér aéDphenol

novol ak, pol ycondensati on product of pahnol formalin and nel em ne and

pol yconderZeR Rt protiut? be BREAcEhEN. L if1 Idmharmroiarihaef nehanf kdmt ype
curing agents_such as_dl cyandi am de, dl am nodl phanyl mat hane, and

di ami nodi gHERH) 1 2SI BHRCANTSEEPE - aftffid Mg 10 ity Tyeti? sto siRh bk
gyronmelliti litic_anhydrida, end beazophenone

tetracar bdﬁ&%{qwthégé%gfﬁ’g’iﬁ%getﬁm?ﬂe 884 "’(Td'r‘?é"tgx_w d'Ttbi nation of two
or ef or abl FLARF BTy B abnaP! 808 SATE o PRaoItna SNt i fefanine
(mel am ne ] T4 ef BPSNR] gRPVaLRK) AR AR &y Plah R R ¥ Fotant of
the inaulating layer obtainad by quring the regin film
tends to become large.
Furthermore, & rasin £film having ddfferent filler
content in thickness diraction of tha resin film of the
rragant invention will ba axplainad concretely.
For example, a resin composition (hanoceforth “"varniash
for rasin £11lm") ims preparead by Algssolving or dispersing

realn compenents of {A), {(B) and (C), and fillar (D) in a



Al t hough the conpounding ratio of the epoxy resin curing agent (B) can be
determ ned arbitrarily according to the conbination with m apoxy rasin the
conpounding ratio is usually determ nes so test the glees transition

t enper ature becomes high. Far exanpl e, .when using phenol novol ak as the
epoxy resin curing agent 1t 1s preferagly to compound so that the ratio of
t he apoxy equivalent to the hydroxyl equivalent la L1. Exanpl es of the
thernoplastic resin (C) used 1n the present inventlon include: engineer

pl eatics, such as polyphenyl ene ether, end pol ycarbonate: super engi neer

pl astics, BHERPASTHBAYePRIATS BHIFNE T oyl 3BHnd - BN Herterd de end
polginide;Fg§I¥§lgfine,. OUCB as pol petrtyl eve and pol%butadiene;

pol pacryl afeB2tRgLfoquanigs DM o Hafte thiprigree hidepral ¥MPAnd rubbers,

20l ybut i noaordl BAEEIER: AR BAS oA { Herf o 91 Wir SEHPBRET) <

Curt ones. vEbee! HBF Bt b8 HoP TR P he' o A i R 3y B ol L8
Poem . pol Yot no - <Eh PR SRRpBRs RS Gl B SRRl IaH niter *heB8Ebectanay
Sotvent 1 uSyELEL: CinEli ghi fosih Hepba I Radd® L PRARRb b

COMDOS! | 08P & hePhRAENL 2k BYCNLEOB oSHAL UM hib 3 SOTRANED g | ehqexaND! €

acrylate nmethacrylate, styrdne or t Pol provi di rability

to the re%ﬁéiiﬂﬁértﬁﬁtﬁrﬁﬁiﬁ{; ANYERRI QR Wdhiry 418 f@ﬂﬂ%%ﬁ% dose not
i n] axe the object of the present invention. Next. conponent (p sed in the

realty fildanffeddiet pfesest boNeBhtONavila basplAilRehs thia lPSaddster (D)
used 1n the present invention, usually tea n particle dianmeter of 0.1 to 20

pm pref erabtantlidn teom® pe cbtdimagebpr phendblgy oFfl tite Namndsedhe filler
(D), either OP an organic fillar or au inorganic filler cm De used. exaples
of tea orgadin fddumeral nbémdéayesens Phaddhd sud jascapoaeniesimapowder ,
mel em ne ream powder, urea resin powder, guanam ne rasin powder, and

pol yest er Tedrh govitieka 1 Br amdptlesobberhe | norganic filler include inorganic
powders, such as silica alumna end titantium oxide In order to reduce the
t hermal expandtforfROIYPRPERt MrhaFdaAi v5kd Fors paadlusttaan abf eaerela sl i ca
le especially preferable, In view OP | ow di ael ectric characteristic

mor eover & 10Fri 05 FBRLE V5t iR bRUER @8 f BETpf BAG¥LtONIENe he resin film OP
the present .in ti.ons exanples therof include organi c phosphi ne conpounds
such as ¢ HeSRRE BTSSR nefmf ﬂ@ﬁ%ﬁfﬁpﬁﬁiﬂw sHRS< i o CORRaE £oil

met hoxyph I hine, tributyl phosphine trioctyl phosphine and
tr!-2-cya§%¥% 3&3%%%%§H%%; %#ﬁ ?%??ggﬁaﬁ§P30rate t hereeof am nes such as
tributyl am nemd L@y 2000 Cor 1o 085880 EY ChOLR: D) WMPGRNS 7, end

trienylam ne quarternary annnnlun1sa# such as bénzy o de trimethyl

amoni um ydEexyaanzdl o rﬂmﬁlﬁgﬁ?ﬁgﬂgay Eghgéhg%it@m tatrapha”pl

boraten and 1nilbnzoles, such as azola, an yl -d- net hyl
I M dazol ernagmie sshemr«eitda GHhasohi Nan CoNAPENAda1aRe 1Lae40l88 £ €

especially Draferenla.
filler in thickness direction 1in a rasin film, the filler
contant in.tha reglon of from the surface {on which a metal
wira 1@ formed by plating, etching, eto.) te the depth of
5% thickness (total thickness of tha film is 100%) 4is
prafarably 5 to 50% by welght, and more prefarably 20 to
40 & by welght (based on the total of componants (A} to

- {D])}). When the content is legs than 5% by welght, or more



13 The curing catal yst 1s added 1n an appropriate amunt sO that a desired
gal tinme map be obtained. It Ss preferably to use a curing agents so that
the gel tine of the conpositinis froml mnute to 15 mnutes et n

Previ ouely determ ned tenperature of bgtmeen 80 n6 350C. An insul ating

| ayar for nmultilayer printed wiring bodrd can be fornmed by piling resin
funme prepared by the above described nethod on a separately prepared acre
substrate or on a separately prepared wiring |ayer of a printed circuit,
and curing thereof. the nmethod of manufacturing a printed circuit le not
especi al | ytheni 588 Par wedahll e meterl the tbeg pfotes$sbaldey Ebhdsolitai ned
by formng 6 reaml|ayer on a support material such se PET, the PET as a
support naf®flal; 19 peeled off, then the dry film 1s disposed on a core
support | am nated using s nol ding apparatus such as a vacuum termn nator end
oared, thus enIiPntationd gy Fedkrn bef pilepaf bimonthasicLe . sdbstfatt®. next a
notel wiring |ayer la fornmed by a nethod, such as netal plating, on the

i nsul at i ngﬁgaye eP SRy F e Ionm fgmr diHET il eFaHgrbrhandteobednesef orm m

insulating_Jayer. By repeating these process a nultilayer printed wiring
board is pJFlé%%r'éIa‘? é’lliﬁg GPﬁgP“ﬁaﬁd', Wi He esit s 204 £6r 4Pof s

The rost n- AOATERY c8BpbP EON BT SRIBENT RRRbaraR Tk | 70 6 oS<ORi t hout
Cayer s Y450 neRopbRe: EPRRFRIAY R ki TSt o iBen Bhe' ana
1o formed, 08y Tebaat | HE Pl PR oY WelinliP e Mokl Ioth B ioh0ar a 1s
e A T L e

layers nmayr&iprepnh efafhbheh B¥coHii NGRS Ao iﬂt{&lhaﬁﬂ:ﬂﬂugiééeéfnt

conposition each other or by curing resins films having t ane

conposi ti athe AA1WrodugigliPerouthbi 1ayefmpri nted wiring board, each |ayer
of the insulating layer end the wiring |layer nmap be prepared stepw se end

alternately arks oa mdthddayet prbdacine mAFidls aRelgy oftketant 211188 by a
t echni ques such as Dent pressing In the present invention, the content a
filler (Decdoteatt |igastheithbrkeassoflirbetdonf,aasangdiiciasdm tdethed of
aroseaeotion of the filmconprising conponents (A) to (D) is lass than the
content ofPTducdng ¥ rFesimeltbmt carpragios obathagf id mardi {10 ior
constitution 12 becomes possible to conpound a sufficient amount of filler
necessary TR&LD Fiddv et Bse Heatpelel: esirni RAlpwinsr tenatand thpr educi ng
t he problem.r I'ting froma fillar beingegxcessively di stri buted near the

surf acee P@&#g% NG Sanek e, ogayity AL Rerance Retwges Scdddamy iand 1e

;PP;?XES%C%%%D%JD\g16eﬂégu-exgaggéogigigggrty as the whale resins Ellen 1s

Ag the apoxy raesin (A} having two or more glycidyl
grocups in a moleculs usad in the pregsent invantion,
examplified ars: a phenol novolak type eapoxy resin, a
crascl novolak type spoxy resin, a blsphenol A type epoxy
reasin, a bisphenol F type spoxy rasin, a bilsphenol S typa
epoxy resln, a biphanyl type epoxy rasin, a biphenyl
novolak type apoxy rasin, a trishydroxyphanylmathans type
epoxy resin, a tatra phanylethans type epoxy resin, a
diayoleopentadiana phancl type epoxy rasin,'apoxy regine of

hydroganatlon compound of an aromatic bisphaenol compound



15 EXAMPLES Hereafter, exanples of the present invention are shown but the
present invention is not limted to these. Exenpla 1 Each conponent was

m xed as shown 1n Table 1, using 3 Loll nlll m4 varnishes C and D for resin
filmwere obtained. varnish C was coat%d on 38Pm PET filnms ac Nat the

t hi ckness after drying le to De 5 yen, "end dried at 80 C for 30 mnutes in
a ventilation ovan Then, varnish D wan coated on this so that the thickness
attar drying 1s to be 35 ytm end dried at 80 "C for 30 mnutes N a
ventilation oven, and a filmhaying a PET filmas support materiel was
cont ai ned 3H& TETE B¢ EVPRABCopesrag ot . Praymliceel Igh el c adpowy r e8BANEL | m was
obtained The resin Ells was taxed et 180C for 3 hours, and a test substrate
was obt ai NEEDR ThEr AP laRpERBPOAXEES | Bc ALTCIMT mRkne ctVIM| BBCKHi s t eat
subtrats Snillarly, the resin filmafter renoving the PET filmwas cured at
1B0 "C t otT¥ i rfiR@svanhgus fesivaiiymaaitbapeohonteihed’Dass f ot be
roughening was studied using this test substrata. The results era shown in
Tabl e 2. %E91%&9¥9195®?ﬂighmé¥F8F9r5§FFQQﬂwm@rnish D for resin

filmrM+57d40. 740, 7YD- 120N10. 1 10. 2KA- 7052-1.219, 119. 1PES5003P

1 30. 030. 01- FX4%% 993% Eﬁfi‘ﬂzﬁn‘?ﬂé?ﬁé‘%%ﬂéﬂvﬂ‘iﬁ RIS %ﬁ?‘fri‘ﬂ?éct one269. 7

7220 91660, 3,539 2 | mJeBbALd obR2-OMRUR' 122 SRR LURSIF L5 o7 Lovn S
an eapoxy rasgin repressntad by feollowing formula (1) oan ba

axemplifiad.
OGly oGl
h/ CH—[— = \ P )
qu\ ] @ )
R =3 (Rl
- (R¥ n
|

whareln, n raprasents an averaga rapaating numbar of 1 to
10; a plurality of R aach indepsndantly rapraseants hydrogen
atom., an alkyl group having 1-10 carbon atoms, 2n aralkyl
group having &£-20 carbon atoms, an aromatic group having 6-
20 carbon atome, a cyoloalkyl group hawving 5-7 oarbon atoms,
or a hydrocarbon group having &-20 carbon ateoma containing
A cyoloalkyl group having 5-7 carbon atomns; 1 aach
indapandantly representa an integer of 1-4; and Gly
repredents glycidyl group.

The epoxy resln having tha structura shown by the
above formula (1) has axcellant haat-resistances, and ls
gultable as the spoxy rasin component (A} of thea presant
Invantion. This apoxy resin can be usad 1in combination with

Oone or more apoRy resins exsmplifiad abova.



TMH74 pol yfunctional maunfactured by Sum tono Chem cal Co..ttd. apoxy

equi valents le 21B fl/e4. aop ny ~4\~tab a ~i. YO 128Vh epoxy resin

manuf actured by Toto Chenicals Co., epoxy equivalent 10 1B5.5 g/eg. 17

H C~~H CHa~-V V~: ~~: RA-7052-LZ: epoxya,curing agent (nelam ne nodified
phenol novol ak, hydroxyl equival ent 11§9/eq) manuf act ured by Dai ni ppon | nk
and chem cals Inc. PE35003P: polyether sultana term nal hydroxyl group)
manuf actured by Sum tono Chemical CO,LtG 1-F% silica (nmean particle
diameter 0.4 pn¥ manufcatured by Tatsunori Ltd. 20-% silica(nmean particle

di aneter 0.7 prhsnasubacindied Rndoeitkiokagik s faey orkakn KBY AQJ1ngpPOXY
sil ane coupling agent nmanufactured by ShinEtsu Chem cal Co..Ltd. 2E4MZ

2-etrtpl-!twetdy| mooedgzobaapanyracter ac by rdlideakie chesg cahstiar p. N 4P
N-netrtpl pyxr011QOne Conparative Exanple 1
prasent lnvention ia not especilally limited =3 long as the
objeact of the prasant invention oan be attained, and it is
usually 1% by welght or mors basad on the total amount of
ragin componsnts (A) to {(C}, and preferably 1 to 80% by
walght,

Tha productlion method of the apoxy reaaln is not
aspacially limitad, and axemplifised a mathod wherein a
phanol or its derivative is resctsad with an apihalohydrin
under existance of alkall, such as sodium hydroxide.

For the resin film of the pressant invention, a
thermoeatting resin other than component (A)] can be usad in
tha range which doas not injure the object of tha presant
invention. Examples therecf include: cyanate resins, suah
Az oyanatesa of bisphencl &; biosmaleimidas, sigh ag
diaminodiphenylmaethans blgmalaimide; diaminss, &uch as
dismincdiphanylmethane; additlon polymers of blsmalalmida
and diamine: alkanylaryl athars, such as bis-vinylbanzyl
ather compound of bisphencl A, and vinylbanzyl compound of
diamincdiphanylmathana; alkyunylether, such as
dipropargylether of bisphenol A, and Alpropargyl compound
of diaminodiphenylmethanse; Novolak resins, such ae a pheanol
resin and a resol resin; allyl compounds, such as an allyl
athar type compound, an allylamine typa compound;

isocyanates, such as triallylisocyanurata, and



Varnish D OP Table 1 Was used alone n6 n teat substrate was produced by the
sanme manner with Exenpla 1. The results at thermal expansion coefficient
and surface roughening are shown in Table 3. Physical properties described
iv the table Were neasured by the follgw ng nethods. 1B Thermal expansi on
coefficient: the average of the thermal™ expansion coefficient (DDm C) 1n
the range of 50 to 100 C neasured by TMA net hod. Surface rouhening test
sanpl e was exposed in pernmangani ¢ acid solution at 80 C for 20 m nutes end
rougheni ng state of the surface was observed by SEM O shows suffi cient
surface robGhehi-AECYROUKESHS 5| ARgr Modivarde g acticloyheni VgnyabEe2uaxanpl e
lconparati ve~Exanpi e 1Ther mal  expansi on25DAnR27BPntoef fi ci entsurface
rougheni ng®RE AL NTAE PALFHLBLSAUELTIOUWNE rash fil mof the present
i nvention la toggh, and has a 2%§h fire retardancy a | ow t hermal expansion
|

property, and UBBdeREEH THERt HDaganh (7t ysed 1n the present

invantion 18 neot aspaclally limlted, and known spoxy rasin
curlng agentz can be used., Examples thereof includas:
polyhydric phenols such as phenol novolak, polycondansstion
product of phencl, formalin and malamina, and
polycondensation product of phenol, formalin and
banzoguanamina; amine type curing agents, such as
dicyandiamide, diemincdiphenylmathana, and dlaminodiphenyl
sulfone; and acid anhydride curing agente, such as
pyromellitic anhydride, trimellitiq anhydride, and
banzophenona tetracarboxylic aold, etc. Thasa can ba usad
alona or in combination of two or more., Among them, in view
of low water absorptivity. polyhydric phenol is prafarablse,
and polyaondensaticn product of phenol, formalin and
malamine (malamina modified phenol ncvolek} is aspacially
prefarable,

Although the ¢ompounding ratio of the epoxy rasin
curling agent (B) can be detsarmined arbitrarily according to
the gombination with an spoxy rasin, tha compounding ratio
1= usually determined sc that tha glass transition
temparature becomes high. For example, when uging phenol
novolak as the epoxy resin curing agent, it is preferable
to compound so that the ratio of the espoxy esguivalant to

the hydrexyl sguivalent 1s 1:1.



19 What 1s clainmed is: 1. Aresin filmconoprising (A apoxy resin having
two or nore glycidyl groupS 1n a nolecule, (H7 en epoxy resin curing agent,
(C© a thexnoplastic ream and (07 a filler wherein the filler content in at
| east either one of the surface regio on the cross-saotion of the film la
| eas than the fillar concentration to the central region. 3. Areson film
according to claiml1l, wherein two or nore filnms are lamnated 3. Aresin
filmaccording to claim1 or 3, wherein epoxy resin (A) having two O nore
glycidyl group9 in a nolecule is represrntrd by following formula (17 N ~N
~l~. ~1J H..-. Examplag BF (the theimoplmbeiei nashnr é5) esents 1an theer age
repeating nunber of 1 to 10; a plurality O H each independently represents
hydr ogen sPaffeRfk anwpntdosupneiddey engl eesbhapl &8 bhes . neaeckl REl qroup
havi ng 6-30 carbon sl ans, maromati c group having 630 carbon atons, a

cycl oal kl yPRISEBAREVPRE Rthegar HoW ROiEOaTbendimr cBAPSBNeBIBESThayi ng

6- 20 carbon_atons containing n cycloal kyl group having 5-7 carbon stens; 1
each i ndepRhABhLPY - r BBFEs &t HodFatasyduldione d PaleCiionapr B9éypsher '

gl ycidyl gro R 28 a. Aresin filmaccording to any one of-clains 1 to 7,
wher ei n ep%%g ? esPRIcEPILEI et PERY e fiidho | 94iR ke bYs phivéepa Apdm

Pl oyt hor RUHTONERREORS: CRAAPERTIALAR Mp<th Hhy HrROBISCTELAESL PO,

\(,:\Qanr)rez 2 i ngél Lﬁg_—i_#gﬁ%?ﬁ%gh'&&gﬁ788?61%“#@%,'&13{’%? "F%n"tﬁegt%{%ﬁﬂg‘} Pg?a#g&or di ng

Nz N 1 TR E R Ry 2 RETR =BTy IR P AN AR R Aftheve-
agryleonltrile rubbar. Amcng them, polyethear sulfons is
prafarable in view of toughness and fira retardancy.

Enown polyethar gulfones whosse molecular terminal 1g
halogen atom, alkoxy group, or phenolio hydroxyl group can
be used as tha above polyether sulfone. Among them,

Colyathar sulfone having phanolic hydroxyl terwminatal is
egpeclally preferable, in view of compatibility with
aomponent (A), reaactivity and solvent reslstancs of the
curasd produoct.

Furtharmore, the resin Film oomposition of the present
invention can certain a component, for example, acrylata,
methacrylate, styrene or tha lika, for providling photo
curabllity to tha ragin f£f1lm of the present inveantion
within the range which doas not injure tha object of the
prasant invantlion.

Naxt, component {I) umead 1in the resin film of tha

prasent inventlon will ba ezplained.



EH

7>?C| vgkf " [ VPU] ca] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] ca] cal] cal] c
a] cal] cal] ca WV] caU] cal] cal] cal] ca] ca] caU] cal] cal] caCHKdI nx% LN&' ;

B] " chj {upj e®WQUV] ca WV] ca

UV]ca]caLﬂca]caLﬂca]caLﬂca]caLﬂca]caLﬂE%]caLﬂca]caLﬂca]caLﬂca]caLﬂca]caLﬂca
] cal] caU] ca] cal] ca] ca] c*a] caj kor AP_cenpr UYnsu} xr ngb\ WQUU] ca] caU] ca] cal] ca] c
aUy] ca] cal] cal] ca] cal] cal] ca] cal] ca] cal] cal] ca] cal] cal] ca] cal] ca] cal] cal] ca]
cal] ca] caU] caV] caul KLvy

The fillar (D} used 1in the present inventlon, usually
has 2 particle diametar of 0.1 toc 20 pm, praferably 0.1 to
5 pm, and more preferably 0.1 to 1 um.

As the filler (D), aithar of an crganic filler or an
inorganic filler can be used. Examplesa of the orgaoic
filler inciuda rasin powdars, suah A8 apoxy rasin powdear,
melamine resin powder, uraa rasin powdar, guanamins rasin
powder, and polyaster realn powdear. Examplas of the
inorganlc filler includea inorganic powdera, sauch as siliaa,
alumina, &nd titanium oxide.

In order to raduas the tharmal expanglon acaefficlant,
inorganio fillsre are prafarabla, and ellica is sapsalally
prefaerabla, in view of low dialsctrlc c¢haracteristica.

Moraoyer, s curing catalyst can ba used for production
of the resgin film of the preagent invantion, Examples
thareof include: Organic phosphine compounde, such as
triphanylphosphine, trl-4-methylphenyl phosphine, tri-4-
mathoxyphenyl phogphine, tributyl phosphine., trioctyl
phosphine, and tri-2-cyanc ethyl phosphina, and
tetraphanylborate thareof; aminas, such as tributyl amins,
triethylamine, 1,8-dlazablcyolce{5.4,0)undecana-7, and
friamylamine; quarternary ammcnium saltse., such aa
benzylchloride trimethyl ammonium, hydroxybenzyl trimethyl
ammonlum, and triesthylammonium tetraphenyl borate; and
imidazolas, asuch as Z2-athylimidazole, and 2-ethyl-4-methyl

imidazols. Among them, organic phosphine compounds and

imidazolas ara agpaalally prafarahla,
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formad by a2 tachnigques, such as atching thea copper foll,
and a resin f£1lm ia heat pressed on this wiring layar, and
an insulating layer 1a formed. By repsating these proceass,
A multilayer printad wiring board 1s prepared.

wWhen & plurallty of insulatling layers are contailned in
A maltlilayaer prinoted wiring board of the present lovention,
the ingulaticn layers may be prepared either by curing
reasin filmg having diffarent composition aach othsar or by
curing resin filma having the same composltlion.

For producing the multilayer printed wiring board,
aach layar of the insulating layar and the wiring layer may
be prapared stepwlise and altermately., and a multllaysr
atructurs may also bta producsd at a time by a techniquen,
auch as heat pressing.

In tha preasant invantlion, the content of £ill=ar (D} in
at lmagt elther one of the surface reglons on the orosg-
sagtlon of the f1lm comprislng conponentes (A} to {D) 18

. legs than the content of filler (D) in the central ragion
of tha £ilm. By this constitution, 1t becomes posaglble to
compound a sufficlent ampunt of Fillar nscassary for
inprovemant of tha whole resin £ilm performance, with
reducing the problam regulting from a filler baing
excessivelyly distributed near the aurfaga region of the
film. Thus, the metal plating processabllity ims improved,
and a low thermal-axpansion propsrty as the whole resin

flilm 13 attained,
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EXAMPLES

Haraaftar, examples of the present ilnvention are shown
but the present inventicn is not limitaed to thess.
Exampla 1

Each componant wasa mixed as shown in Table 1, using 3
roll mill and vearnishes C and O for reain film wara
obtained. Yearnlah C was coated on 38pm PET film so that the
thickness after drying i1e to bea 5 um, and driad at 80 °C
for 30 minutes in a ventilation ovan. Than, varnlsh D wag
coatad on thls s that the thickness after drying 1s to be
35 pm, and Aried at 80 °C for 30 minutes in a ventilation
oven, and a fllm having a PET film as support material was
cbtained. Tha PET £1lm way pealad off from the film, and a
resin film was obtained. The resln film was cured at 180°C
for 2 hours, and a tmat subatrate was obtalped. Thermal
axpanglon coafficiant was msasured using this test
gubstrata. Similarly, the rasin film after ramoving thea FET
film was gured at 180 "C for 3¢ minutes, and a teat

gubatrate was obtainsd. Surfaca roughening was studisd

using this test substrmie., The results are ghown In Table 2,
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Table 1
Varnish € for ¥arnish D for
rasin £ilm regin £1lm
THH-574 40.7 40.7
YD-128M 10.2 10.2
EA-T0D52-1.2 13,1 19.1
PESS003P 30.0 30.90
1-FX 42.9 -
20X - 122.2
KBM-4013 1.29 3.67
2E4M2Z 0.10 0.10
| Y-butyrelactons 269.3 220.9
MNP 67.3 55.2

I"109%CC& () -f10%& ()-B' C (((((*

1 k3" " 10%
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In Tabla 1, the amount of aach gomnponent are shown in

walght ratio.

THH-574: polyfunotlional apoxy rasln manufactured DY

Sumitomo Chemlcal Co, , Lid.

g/aq.

Ly

Oy

tﬂtl : <£E

54

YD-128M: epoxy rasain manufactured by Toto Chemlcal Co.,

epoxy aguivalents 18 185.5 g/eq.

epoxy agqulvalents 1s 218
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FA-7052-L2: spoxy curing agant (malamins modifiad phanol
novolak, hydroxyl equlvalants 113g/eqg) manufactured
by Daipippon Ink and Chemicals Inc.

PES5003P: polyethar sulfone (terminal hydroxyl group)
manufactured by Sumitomo Chamical Co.,Ltd.
1-FX: gllica {(mean particles dismeter {.4 pm)
manufacgtured by Tatgumorl, Ltd.

A0-¥X: slllica (mesan particle dliameter 0.7 pm] manufacturad
by Denkl Eagaku Kogyo K.K.

FBM-403: mpoxy sllane coupling agent manufactured by Shin-
Etsu Chemical Co..Ltd.

2EAMZ: 2-athyl-4-mathyl imidaronla manufacturad by Shikoku

_Chamicals Corp.

NMP: N-mathylpyrrolidona

Comparative Exampls 1

Varnish D of Tahla 1 wan usad alone, and & test
gubatrate waa produced by tha same mannar with Examplse 1.
Thae regults of thermal expansion coefficlent and surfaos
roughening ars shown in Table 2.

Physaical propertias dascribad in ths tabla wars

maagsurad by tha following mathode.
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100 °C maasuced by THA method.

Surfaca roughening: Test sampla wasg axpogsed in permanganic
acid eoluticon at 80 "C for 20 minutes, and
roughening state of tha surface was obaerved by SEM.
(O shows sufficiant gurface roughening, X ashows

ingufficiant surface roughening

Tabla 2
I
Examples 1 Comparative
Example 1
Thearmal expanalocn 25ppm 23ppm
coafficlent
surfacs roughening O x
| teat

The cured product of the reelin film of the prasant
invantion 18 tough, and has a high fira retardancy, = low
thermal expansicon proparty, and good metal plating

prooeasabllity,
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wharain the filller content in at least either one of the
surface raglons on the c¢ross-section of the film is lass
than the fillar conoantration in tha cantral region.
2. A ragin film acceording to claim 1, whersin two or mors
films are laminated.
2, A ragin film according to claim 1 or 2, wherelin epoxy
resin (A} having two or more glycidyl groups in a molacule

1s repregsented by followilng formula (1)

wheraln, n repressntes an avaraga rapaating numbar of 1 to
10; a plurality of E gach independently represasnte hydrogesn
atom, an alkyl group hawving 1-10 oarbon atomsa, an aralkyl
group having &-20 carbon atoms, an aromatic group having &-
20 ogarbeon atoms, a cyclealkyl group having 5-7 carbon atome
or a hydrocarbon group having 6-20 carbon atoms contalining
a cycloalkyl group having 5-7 carbon atoma; 1 each
indepeandently repregantg an integer of 1-4; and Gly

raprasanty glycldyl group.
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whareln spoxy resin curing agent {B) ls phensl novolak,
5. A regin film agcording to any one of clatms 1 to 3,
wharelin tharmoplastic reasin {(C} 18 polyeathar sulfone.
&. A rasln fi;m acanrding to any ona of claima 1 to 3,
whereln fillar (D) 1a =ilica.

7. A multilaysr printed wirlng bcocard comprilsing an
lngulating layer obtalned by curing the resin £ilm

according to any onea of aglaimm 1 to &.



