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/

BACKGROUND OF THE INVENTION ( 1) Field of the Invention *c~~z /The

present inv i | ates to a | am nated board suitably used for printed

circuit boaﬁ%ﬂ’@@%ﬁﬂ%’fs el ectric apparatuses, electronic appplHdses

comunica ti1o ses, etc.; as well as to a process for production of
the | ami nated b@#%ter. (2) Related Art Statenent Wth the advance of hone-use
el ectronic 10 apparatuses into snaller sizes and hi gher perfornmances, there

have cone to be used, as printed circuit basic materials used therein,

l'ami nat ed boardgy APAPEHSSORKD | ARH CHROEESY BOROPROVECTHION THERBOF fabric (as
a substrate for internediate |ayer) and a woven glass fiber 15 fabric (as a

substrate for_surface layers)_w.th an epoxy resin and subjectin

resul ting PAHEOWY R TrestENTI®R | ani nat ed boards \mmmm\ﬂ ter
referred taq QSFLCQEEO%%t Iafigated board"). Recently, i

necessary ﬂ& t R ?:rﬁh%i e ¥At ed boar ds possess 20 (x&yoogunchability
conparabl e to that of 1 b C [ Si a, pape rate and a
phenolic resin, her etTo %;Bef%;s%gt i%ﬂ%%gt%(%p{é%gg?g)s EBI gwﬁ‘gg\g?.%ttﬁl%so in

i ndustri al (Yol i r . i . L ami d r have cone
PEREEL s‘é‘ﬁ.trzagﬂ telel ] %#Zggl?fggfefgg&k Bhaakedybear ds

to be used in whi 0 woven ¢ rirc 1s used or the anount

thereof s e12ctrit Hpgar0sds, AersCes6Mi & OCappashti88YG! boAmupiRES

| am nat ed boards, however, are inferior to |aninated boards using a woven
gl ass fiberibabEpparatusastatd £; 44 welloas peraoppeneesr gspects, and it
has becone necessary that they show a 5 snmall dinensional change and a
smal | war papgeduatthi.cconpfartdis el dnoindtost lndatde | atter boards. OBJECT OF THE
I NVENTION I n order to satisfy the above-nentioned requirenents for
conposi te (@) Retletasodnis Statement0 studied to use, in place of the

nonwoven gl ass fiber . i
With the advance of home-use electronic

10 apparatuses into smaller sizes and higher performances,
there have come to be used, as printed circuit basic
materials used therein, laminated boards obtained by
impregnating a nonwoven glass fiber fabric (as a
substrate for intermediate layer) and a woven glass fiber

15 fabric (as a substrate for surface layers) with an epoxy
resin and subjecting the resulting fabrics to hot press-
ing (the laminated boards are hereinafter referred to as
"composite laminated board"). Recently, it has become
necessary that these composite laminated boards possess

20 (1) punchability comparable to that of laminated boards
comprising a paper substrate and a phenolic resin,
heretofore used in the art and (2) a low cost.

Also in industrial-use electronic apparatuses,
composite laminated boards have come to be used in which

25 no woven glass fiber fabric is used or the amount thereof



fabric as a substrate for internediate IayerJ a resin varnish containing a
- glass single fiber. This approach shows i nprovenents in dinensional change
and warpage but has various problens in prodqction of the intended 15
conposite |lam nated board, and is not yej Ln practical use. {4 Jums208b30
studied to reduce the proportion of woven or nonwoven glass fiber fabric
for cost redlactieoppabedefet, cose redweition . n Masie | Kaniiatesdyboatrdg,to the
restrictions associated with perfornmance and production 20 of the intended
conposite | howaseed beoar dnfEemder swuch amiimatesl duesis tieipg esewdveénvent or s
made a study in order to achieve the cost reduction of the conposite

| ami nat ed boaedswiiherhéapeiforsanacsubsitng tepi nitraiveadiors | peprHestangds a
result, the present 25 inventors have conpleted the present invention. The
obj ect of tHhespeesent apAvént hes blesonen necassdimy thatamhey eshdoaz d
SU|tany used in printed - 3 - 14 June 2002 circuit basic materials,

which is |nﬁ?6@éddﬁﬁepﬁéepﬁﬂl HaBS@w@@ﬁ @hﬁ&i$%¢ﬂﬂ4299$nh&%hblI|ty

di mrensi onal change, and e mnth alrln e electrical properties
and ot her pf8p B?g?gi Cahl ﬁﬁpgﬁ Ris T el&ﬁ %15 process for
production of the | am nated board. SUNNARY OF THE | NVENTI ON The pr esent

i nvention provides a | am nated board conprising an internedi ate | ayer and
two surfaceq h§¥§ S o&ﬁgdlhgg&%gpN in which board the internediate 10 | ayer
conprises a cen a | ayer a nonwoven glass fiber fabric inpregnated
with a resin conpositignocant-aipi 8g 3 stehe s lidval sl bl an i norganic

filler and upper and |lower layers fornmed on the central |ayer, each being
made Of_Saiﬁe?@ﬁréméﬁﬂﬁoibkl@Bm@@@&%bnuaﬁr%agééIBﬁdBHHHtlﬁEhé§5ln and an
inorganic fil and the two surface |ayers formed on ‘the internediate

| ayer are nmatleddédatbhasapsehnt plgceesifnthep negnaivens fgleas sfillsérate. In the
| am nat ed board, the fiber substrate of the two surface layers is

pref erabl y faboienagl assubsbeatkaliorc in2eried iprtes drtydamyventrasid urt her nor e
provi des a process for producing a | am nated board, which conprises: a step
of inpregnaYangiathbetaéanGratelQBSI@d@gﬂ@ngﬂWaMtf1ﬂhi&uaﬂﬁﬂp&ﬂha

thernosetting resin alone, 25 a step of coatin on one side of the fiber
substrate, BhQWsniBRATeYemenhsr ibsdimengiasiln ANy WarRaws dant c
filler, -4 - 14 June 2002 a step of |am.natin nonmoven | ass fi ber

fabric on tm%sv%?ﬁ?%ﬁscBﬁ?QaeQFdénoPrPﬁchﬂﬁér Eﬁﬁ%ﬂ%?% tain a

lan]nath acgég si ehfgﬁigg eggbgggdkaghgaag %P Obt%.ln practical

use. It was also studied to reduce the proportion of

woven or nonwoven glass fiber fabric for cost reduction;

however, the reduction in cost is not easy owing to the

restrictions associated with performance and production
20 of the intended composite laminated board.

Under such circumstances, the present inventors
made a study in order to achieve the cost reduction of
the composite laminated board with the performance being
maintained or improved. As a result, the present

25 inventors have completed the present invention.
The object of the present invention lies in

providing a laminated board suitably used in printed



5 prepreg, and a step of lam nating two of t%e t hus-forned prepregs so that
- the. respective nonwoven gl ass fiber fabrics flace each other, and subjecting
the resultant lamnate to hot pressing. 10 The present invention noreover
provides a process for producing a | amnated board, which copnise€s002 Step
of inpregnating a fiber substrate of long length with a varnish of a
t her noset t i #¢ ncaditn balsdree mattferd ssltsep wiicloats ngnpoovedeisi iesolatbenf i ber
substrate, a varnish of a thernosetting resin containing an inorganic
filler, a sbeyweenhddrangh-iplase \rundhstbicbited dimenssohalirahang@0 a step
of lam nating a nonwoven glass fiber fabric on the varnish-coated side of
the fiber s@bét WAr@Pags dtdivta impaiving theteleotrheal -propaytiae
| am nate to ohtain a prepre%z and 25 a step of lamnating two of the

t

t hus- f or med2PFePLEGE HF PFIHTiGTe NS PREGH aforfoldh ¢PEks #RBe? fabrics
face each other, and subjecting the resultant | ampate to hot pressing. -
5- 14 J nepfaﬁfnggﬁlf &§€I¥I$%1°@\I°é’:t%§£ lﬁ%ﬂ?\@]%"@%’:gi and 2 are each a
schematic sectional view showi ng an exanple of the steps up to prepreg
formation, in production of the | am nated board of the 5 present invention.

In these dr gymRERy %@C&H%uTﬁV%NI&%ﬁ?rS to the followng. 1: a substrate of

| ong I ength, 2: a varnish,
The present invention provides a laminated

board comprising an intermediate layer and two surface
layers formed thereon, in which board the intermediate

10 layer comprises a central layer made of a nonwoven glass
fiber fabric impregnated with a resin composition
containing a thermosetting resin and an inorganic filler
and upper and lower layers formed on the central layer,
each being made of said resin composition containing a

15 thermosetting resin and an inorganic filler, and the two
surface layers formed on the intermediate layer are made
of a thermosetting resin-impregnated fiber substrate. 1In
the laminated board, the fiber substrate of the two
surface layers is preferably a woven glass fiber fabric.

20 The present invention furthermore provides a
process for producing a laminated board, which comprises:

a step of impregnating a fiber substrate of

long length with a varnish of a thermosetting resin
alone,

25 a step of coating, on one side of the fiber
substrate, a varnish of a thermosetting resin containing

an inorganic filler,



3: a coater, 4: a nonwoven glass fiber fabri%, 5. aroll coater, 6: a

- dryer, 7: a cutter, 8. a prepreg, 9: a 10 varnish, 10: a coater, 11. a
dryer, 12: a dryer DETAI LED DESCRI PTION OF THE I NVENTION I n the | am nated
board of the present invention, an inotganic filler is added4 guAd2002

t hernosetting resin used. Thereby, the present |am nated board 15 can be

i nproved i n punchabi | at gtepd ofi femsinatdingtaabidrivoveamdylass ebileer can have
i mproved through-hole reliability owing to the reduced thermal expansion in
Z directionfabmigdant tbe, vanishi-¢soadede miidsnmalf |tde nbileelr bowbsitrate
nonwoven glass fiber fabric is used in the whole portion 20 of the

i nt er medi at 0| abgpingandamdnategl ass fiber fabric is used, in the present

| am nated board, only in the central |ayer of the intermediate |ayer to
reduce the amount of Eh&LRENRSYEFAFELY iMNDh T dFtinakdto viblrbaby 2he
voids present in the internediate | ayer can be 25 reduced. Use of a
nonwoven gI8§§pFFBeraPabric in the central layer of the internediate |ayer
can inprove the - 6_- June t resist e d. punc plity of

t he present Ianinatedabggég §2d1é§%a§£¥§%ﬂé% & :E%ﬁ() %%gjégﬁ%ﬁing
varni sh inp Lan.an ri | i ng-; :ﬂﬂnﬂﬁﬁﬁ Lher fabric
general ly hggggégﬁgtsgrggg&ekg%tQ%F%%%gfgébglg/nz. Eg&#%%?%gﬂgg filler
used in therppreselt rhB¥EBhEAN oithehldah d@lsHH JaldB i ndd des s Rghes| um

hydr oxi de, cal cium carbonate, clay, talc, silica, 'etc. The proportion of
the inorganigmihhter tbnhbhepresisingQ conposition is preferably 10-300 by
wei ght, preferably 70-250 by wei ght based on the thernosetting resin. \Wen
the proportion i s | esthehpires¥tby nwendiion e Providgginghability,

di rensional stability and through-hole reliability are | ow. Wen the
proportion psoaess fhanpibddelnky andiagtinatiemi fravandgdhiain afmphisésor gani ¢
filler to the thernosetting resin, lamnation and formng are difficult.

i nvention 20 pol yestea 8tep, ofi impregngidng & fohsmeulgaerapxgfresin, etc
The thernosetting resin used in the present includes an epoxy resin,a

pol yi ni de ré@?ﬂ,gePSEhnWlﬁhpﬁeNéFPéSRegfnPaﬁhﬁﬁﬂﬂ§QFqﬂﬂﬁrfe%iﬁhe epoxy
resin being particularly preferred resin includes, a bisphenol A type epoxy
resin type %g%&?'resin,etc The thernpsetting resin used in the present

phenol | E5reain: an achyPEEP BE ROREEB it T TP S Th BaTG
ticularl d ih J.nel API
Facin. o nVAPREEEbBE BoRavnran, Blofo Sharop At SN Rodtd R g o

surface |ayghs;g3,-85R1BOkiRakYI cularly restricted and includes a woven
gl ass fi ber fatrlc, a nonwoven gl ass fiber fabric, a woven or nonwoven

synthetic fiber fabrig, saepr aft neapedryanlg ey vapflish-datedV fibéhe woven
gl ass fiber fabric ~ - 14 June 2002 being preferred in view of the heat
resi stance @nbstrate,
20 a step of laminating a nonwoven glass fiber
fabric on the varnish-coated side of the fiber substrate
to obtain a laminate,
a step of heat-drying the laminate to obtain a
prepreg, and
25 a step of laminating two of the thus-formed
prepregs so that the respective nonwoven glass fiber

fabrics face each other, and subjecting the resultant

laminate to hot pressing.



strength. Wen punchability and cost reducti%n are strongly required, a
cel l ul ose- based paper such as kraft 5 paper, linter paper or the like is
preferred. In the present |am nated board, the amobunt of the nonwoven gl ass
fiber fabric used in the internedi ate Lager. can be reduced aﬁ JoRPapes with
t he amount used in conventional conposite |am nated boards. at 1s, the 10

i nt er medi at @RI DEYCRITEr e sent THRDRAWeNcdoard conprises (1) a central

| ayer made of a nonwoven glass fiber fabric inpregnated with a resin
conposi tion cont ai ni nFiayd her skt 2 i awe resch andchemandegasice ibinkaller and
(2) upper and lower l|layers forned on the central 15 |l ayer, made of said
resi n conpogiiteworshaivoimeg ais exangsle tof ttize votepsrepend peepeen the fibers
constituting the nonwoven |lass fiber fabric are reduced and i nprovenents in
i nsul ati on Berwadd amr duylpredndtol e ehdtheatamisatednbeaadeodbthiened.
Further, 20 reduction in the use anmount of nonwoven gl ass fiber fabric
(which | @ ePF&SENFe ) LNVANHIVI delh thesfdeavbodsd e2chonemesasdt . Next,

description is made on.the process for producing the | am nated board of the
present invéﬁ%@&ﬁ.?25“ﬁﬁa%#i%&ﬁﬁn9ﬂvention relates to a process for

duci ng a | am nat ed ,board ich conprises:.a ste f inpregnating a
Pirgelrjmsugst rate of |ong Iaefd{%%}he aor%afr‘?ﬁ%hl%?g%h?h Fnlf)gg?f:ﬁﬁah:’egi n -
8 - 14 J 2002 a| St [ j of the fiber
substratg?eg'vgrﬁggﬁﬂg? 2'fﬁi?ﬁ%é@ggﬁﬁgﬂg¥§?2f§%% Z#%?ﬁbéangrngrﬁgﬁﬂc

filler, 5 acshenof d:an valydlg & nopvavangl as {ipecpfabris;og the

varnish-poated side_of t he “fi be . strate to obt M nat e, a_step of
heat - dr Yongvhhe ilsali nat:e af @i N 13 PrLRISBr Anfo 10, 8gs{ep of |am nating

two of the thus-forned prepregs so that the respective nonwoven gl ass fi ber
fabrics face each other, and subjecting the resultant |am nate to hot
pressing. This process is sinple and enabl es conti nuous production, and can
produce a DETAILED DESCRIPTION OF THE INVENTION
In the laminated board of the present
invention, an inorganic filler is added to the thermo-
setting resin used. Thereby, the present laminated board
15 can be improved in punchability and dimensional stability
and, moreover, can have improved through-hole reliability
owing to the reduced thermal expansion in Z direction.
In addition, while in conventional laminated boards, a
nonwoven glass fiber fabric is used in the whole portion
20 of the intermediate layer, a nonwoven glass fiber fabric
is used, in the present laminated board, only in the
central layer of the intermediate layer to reduce the
amount of the nonwoven glass fiber fabric used, whereby
the voids present in the intermediate layer can be
25 reduced.

Use of a nonwoven glass fiber fabric in the

central layer of the intermediate layer can improve the



15 | am nated board havi ng perfornmances at Ie%st conparabl e to those of
. conventional conposite |lam nated boards. Fig.' 1 shows an outline of an
exanpl e of the steps of the present process up to prepreg production. A

| ong substrate (1) sent froman unw ndergis 20 inpregnated W4 hyfe ¥002i sh
(9) of a thernpsetting resin containing no inorganic filler. Wth this

i npr egnat i omestte xe stifse sadiee sEreh fhetabedni I ey | ofigt sebsteatat( lamand tiekde
thernosetting resin (2) containing an inorganic filler coated in the next
step can be bogmdoved taargicantrwl Xthe eklowi of) Tasi madedibhgavdrnaphoved
characteristics and appearance. The inpregnation of the varnish (9) is
preferably dapriespagiors sad diridpparokding of The nemygovansgiase (1) on
whi ch the thernosetting resin (]*2‘])@, - 9 - 14 June 2002 containing_an

i norgani ¢ f ERPeE ifabrdat denerally MB& atwplt ™eey areieht (of 89'250

t her noset ti ng Lesin containing no inorganic filler, suitably has a

rel ati veI5y f’dh resin solid content of 50-80% by weight. The 5 coating of
t he varnish (9) can be conducted by use of a cepater, (10) such as a comm
roll coater, a knife ?(5‘:?[ e‘tn,or§ad}’eélc€‘a]te]e§’f 3T vJerr‘s%](‘% F8PeBF the Iike,
and the coatiinr‘}%n(%riOcr)lnIi¥1 qne Si del of. t he ubstrat e is sufficient.

|.0 S 1
10 As anot hef ‘means t iéq &rﬁigessfbsutn}la -y }?5&13%%’3{/1%%’ iM Ir“gs%%imlnn t he varni sh

(9) of ath 14.Ng 1854 I hi seli~is ra to use

t he varni shﬁ?g?g él'%eﬁg ng?égnﬁ so: |oci-léc:1:o%1’t e(%]tacsg'f e%%i-%boo%/f%gfgﬁ%s'Next, t he
varni sh (9) pheabedpod cHURH 1l irbrigarifd e D¥erSen 0fha deyen (11).
Subsequent|ly the upper side of the |long substrate (1) is coated with a
var ni sh102) cempestikeomD el ipred 41X Iy CIUd 30 0% ey avei G0 gapreréihbey, by use
of a coater (3) so as to give a desired film 20 thickness. The varnish (2)
general |y hag-as59al bg eedight bafsddemudst tihermese tt gl rasigani whénl | er,
of 60-90% by weight. Wth respect to the dilution of the varnish (2) 25
with a sol veéhe, propontdon fised ess rilsin i 10 prieyf evesghwheimphevementsh before
dilution has a relatively |low viscosity. The anount of the varnish (2)
applied is ganprachpbilddy ,60dmenienp) atakihith aod i ghrongknhple - |0 -
14 June 2002 per ne of |ong _substrate, although it varies dependi ng upon
the unit ar8§LhBPGRLtYT agendPiove MV fadd § iBRIPITEDIOR LSBT Bh@Bter step,

or dependin on the appunt qf a resjn varnis 9) applied. on_t | ower
O o pr 18l D dgURoRy BesdPir nktatm Bt o th8 haresnitopt et re

t hi ckness efore in f .the var.nis 2) is.about ,0.2-1.0 mm__The
Conter 19) " FRcPhethbrlpked it S SN dridnd 1AW ARa e éamife Fha 0. 4
reverse coagng-gggt Since 10 the varnish (2) is applied in a large

t hi ckness (0. ~1] mi) and the varni sh nmust have a high viscosity, a neans

capabl e of applying arRedRhWrifRUtdtineRsh [a RN &, pPesonT® ol |
coater or a knife coater is preferred.” 15 After coating the upper side of

the |ong subsyeateow thcil@esdal Hpdad) st} Nerp@Bpihidg £6€5iA, cnt aining
an inorganic filler, a nonwoven glass fiber fabric (4) is |am nated on the

var ni shz2poapedlyestderotrekhia,| angphaiesitiiatesiheraafderyl 86 aesopti onal step,
2 etc., with the epoxy resin being particularly preferred.
The epoxy resin includes, a bisphenol A type epoxy resin,
a novolac type epoxy resin, etc.
The fiber substrate used in the surface layers
25 are not particularly restricted and includes a woven
glass fiber fabric, a nonwoven glass fiber fabric, a

woven or nonwoven synthetic fiber fabric, a kraft paper,

a linter paper, etc., with the woven glass fiber fabric



20 thernosetting resin varnish is coated on dhe uncoat ed side (back side)
. of the long substrate, as explained below. This coating is conducted
generally by use of a roll coater (5), but other coating nmeans nay be used.
The thernosetting resin varni sh coated-on the 25 back side 0{49@&?bgﬂg
substrate, generally contains no inorganic filler. This coating of the

t her noset t i hgingsiprefsmyesh irs sticews uppl tenetied hergpsi otasoat ang of the
varni sh (2) of a thernpsetting resin containing an - 11 - 14 June 2002

i norgani c fisltirengtbecause the varnish (2) is not sufficiently inpregnated
into the long substrate in many cases. Accordingly, the anmount of the

t hernosetting resin afpfarePuwithaid lIddek andiecosly pedeebienaatea 5
thernDsettin% resi_n varni sh having a resin solid content of about 10-30% by
wei ght is g&REPROLY FeSRizedhci SR UHITTRITHA RARET ofuclrhesr ksafti ng

material _is then heat-dried by use qf dryer (6 0 obtain a thernosetting
resin 105inﬁP@&ﬁatg&”ﬁﬁﬁbE@@ééﬂﬂ¥rﬁhﬁéﬁﬁvghﬁsd&%#?¥fﬁ -are severer than
usual, i.e. 120-180C and _ about 1-5 m.nutes,, because,the material has a
large total ihickness PTES BESSERY ATASH SRt s %I PRAFENGEh by use

of a CUttertSé}noﬁ@%@%%ﬁéh&%ﬁéf%ﬁ?%r%é f%Jdéﬁfqg1ﬁ5§%aﬂ%¥é§mgg¥agg used

as such for continuous hi's prepreg, ayer an 1rnorganic

filler-contapgiRg chieHEPSRIIJHN &SI dbnfle 1+ fH SR laGieCds8g Supstrat e

i npregnated with a thernosetting resin (containing a small anount of an

i norgani ¢ f gbh@eht2@nand cAnpRIBARLEN Mt dd WSatdd! | orhapregnated with an
inorganic filler-containing thernosetting resin. Two of the t hus- obt ai ned

prepr egsoar ¢nkammadiadewilblyeaadt aheeprassdriatl dnnawsayeargl ass fi ber

fabric sides face each other, and the lamnate is subjected to 25 hot

pressi ng. Thosplrdtsegr ¢49i ag destararidleyed ged af ya hyonwoveratghgsswo of the

prepregs cut into a desired length and using a nmultiplaten press, but it is

al so possi bfébey febddct iopreignadesl hhttlpreesssiy yonpes iatomg - 12 - 14

June 2002 containing a thermosetting resin and an inorganic filler

and (2) upper and lower layers formed on the central
15 layer, made of said resin composition alone.
As a result, the voids present between the
fibers constituting the nonwoven glass fiber fabric are
reduced, and improvements in insuiation between through-
holes and heat resistance are obtained. Further,

20 reduction in the use amount of nonwoven glass fiber
fabric (which is expensive) can provide a laminated board
of lower cost.

Next, description is made on the process for
producing the laminated board of the present invention.

25 The present invention relates to a process for
producing a laminated board, which comprises:

a step of impregnating a fiber substrate of

long length with a varnish of a thermosetting resin



two of the uncut |ong prepregs so that the nﬂnmoven gl ass fiber fabric

- sides face each othe~. The former noncontinuous hot pressing is generally
conducted when the resin used is an epoxy resin; and the appropriate 5
conditions thereof are generally 150-180@ (< enperature), 20-{QJggégg§2
(pressure) and 60-120 mnutes (tinme) simlarly to those enpl oye
producti on cfla@mewentional conposite | ami nated boards, although the
conditions vary depending upon the fluidity of the resin used for 10

i npregnation. Wen a pdblsker e?fresahing, aophoneseidengfathyl ifdbegsin is
used, the latter continuous hot pressing (wherein a | ow pressure can be
used) can bSWBHRERY 3 WaReishooE #r %§@°F6FtbﬂgdﬁéﬁﬂﬁnC@Pt@H@lﬁﬁbsent
| am nat ed board, when the_varnish of a thernol5 setting resin containing an
|norgan|C'hqqe%nQﬁﬁﬁQﬁQ1 %iiﬁﬁvent (thls is an ordinary case), voids are

for med t he prepreg because orization of the solve n the
heat - dr;ﬂ%g stgp gftgr ﬁgﬁ%ﬁd? O%a%%n ﬁ%ﬁk%v%hnﬁPﬁgg 9ﬁ8§ﬁ %& Eitc I on the

var ni sh- coatfa%d_l Q?t o1 Uﬁ'ﬁ% PG 1 SN cggdécﬁ'eé aYOLESLhEMRL ] ?:V‘esﬂblsr%rt bﬁeect t he

| am nat ed boar preSS|n N SONE™ cases, versely
el ectri cal R&P%%%dfﬁ;% Qéglatlng property) of the | aninated board.
Thi s probl em can be sol ve y addi ng, between the step of coating, on one

side of a fiber i 25 suhstd@t®r HedOt@ry L thhealaﬁmh%e eb apkRgnmasetting
resin containing an inorganic filler and the step of |am nating a nonwoven

gl ass fi ber grdpdery orarddie varni shcoated side of the fiber substrate, a step
of heat-drying - 13 - ' 14 June 2002 the varnish-coated substrate. Fig. 2
shows antOoutline of am estawlef clahivwasirpstwd dhethel enast-fprmedss up to
prepreg production, enployed in such a case. The above-nenti oned

ther noset t i lyepewsgs \&r ntitsit Sthe vespect bve andowgvenbglaasefided the coated
substrate is passed through a dryer (12) to evaporate the sol vent contained
in the varniféprinse fisca -edgh mthendi andnsubiedt ingt hhedrgenlspatgeneral |y
80- 160C and _abqut 30 seconds to 5 mnutes although they vary dependi ng upon
10 the ki nd&Mdr@isuico 4ok mresiingt uBets Hﬁ%ﬁesﬁ h%nﬁbvgxegﬁﬁgs fiber
fabric (4) is I nlnate .on the van?lsh coated,side of the substr~te and the
subsequent 6&?’6’(]’&% BrPYidhe MDA RTAEHEFofed above,

wher eby 3 'ei%'l%ta"t%db%% ch’"ch e Cg%éxofdérr? rﬁ’%&éeé‘{ %é 5PVeld }n Naf3Q be

obt ai ne The ¢conp 05|te anlnate ? 6sEnT |nven FSATCEn be

obt ai ned byt%'tm%s@%fa%%mwgﬁ m;gcgélténlmﬁaegmﬂbgﬁag of the

pr esent invention varni sh tting resin contal ni ng an

I norganic 20 filler igjepatiedts Arpr&l@yﬁw@feaﬁeexampﬁewesfe@hg' ass
fiber fabric), followed by drying, after which a nonwoven glass fiber

fabric is | gepat oF @hd prostnt Proadedisubst paésredhprefi@eeiohhe coating
and i npregnation steps are sinple even when subsequently a resin varnish is

25 applied on the bach Sicdry cfuddterstdst1 pteenantrémeaAananwinabrnagwoven
glass fiber fabric (which is relatively
20 impregnated with a varnish (9) of a thermosetting resin
containing no inorganic filler. With this impregnation
step, the adhesion between the long substrate (1) and the
thermosetting resin (2) containing an inorganic filler
coated in the next step can be improved to give the
25 resulting laminated board improved characteristics and
appearance. The impregnation of %he varnish (9) is

preferably carried out from the upper side of the long

substrate (1) on which the thermosetting resin (2)



expensive) used can be reduced. Further, dryiing before | am nation of
nonwoven gl ass fiber fabric can prevent - 14 - 14 June 2002 voids
generation caused by sol vent, which has enabl ed production of prepreg of
good nol dability. Furthernore, since theognanwoven gl ass fibeﬁ4UﬁH§b@R§DV95
together with the |Iong substrate, there occurs neither breakage of the 5
nonwoven gl assntfaireing adoni tnoogastat felilag 0 tbetkdt snoftHeheiegitass fi ber.
Consequently, there is little trouble in production of the present
conposi te | &gt edliwarairnisll (He dfindnbhedmbeardiaht aesda ~as a | ower
cost. DESCRI PTI ON OF PREFERRED EMBODI MENTS 10 The present invention isl
her ei naf t er IREEGFHHRE P ciPPEERNIC bl hh§r of SEXGADLYS hasd aCaejartdtielsy
Exanpl es. ample 1 Arol], of a long substrate (a woven gl ass fiber fabric,
SAgh Grrih ol

VE- 18K RB- _ ¢ 1P moRki 0800 0-8PY. Py1weabtunwithged. On the
upper o1de. St \Vied youel ol pop LLber fabrlcovas posled an epoy
var o sh P BrGHUR ot b ot if (2hmd ok Thr SHRERE of 2 VR4 18 EPr tepay
cur hg. aceeFerator el vert Tnarmt oS PRl Pl FREC bF e UB KB 20 Then,
having the Foranner oni o glatad b fre crai arran et diedton the
varnish P- ceatfad Siedg: .Oof the substrate by use of a knife coater so as to
Jve 10 As another means the long substrate (1) may be
immersed in the varnish (9) of a thermosetting resin
alone. 1In this case it is preferable to use the varnish
(9) having a resin solid content of 30-50% by weight.
Next, the varnish (9)-coated long substrate is
15 dried by use of a dryer (11).
Subsequently the upper side of the long
substrate (1) is coated with a varnish (2) of a
thermosetting resin containing an inorganic filler, by
use of a coater (3) so as to give a desired film
20 thickness.
The varnish (2) generally has a solid content
of thermosetting resin and inorganic filler, of 60-90% by
weight.
With respect to the dilution of the varnish (2)
25 with a solvent, a solvent-free varnish is preferred when
the varnish before dilution has a relatively low

viscosity. The amount of the varnish (2) applied is

generally about 600-1,400 g (as varnish solid content)



filmthickness (before drying) of 0.9 mm Fojnulation of varnish Al

Brom nat ed epoxy resin (sane as nentioned above) Inorganic filler {alum num
hydr oxi de) U trafine powder silica Sol vent (ﬁethyl cel l osolve) 100 parts by
wei ght 80 parts by weight 20 parts by-weioght 30 parts by weighjyuANezbe2 on

t he varnish Al-coated side of the 5 substrate was | am nated a nonwoven

gl ass fi berpéabmt of BRr)7&byroaive; aitbapgh vkl eaei€s. depead)yngavi ng a
unit area weight of 75 g/n2. On the back side of the substrate was coated a
var ni sh Bl wponnghéhenitl hoaangefightulbdt momonpvese gifases riolbexcoat er.

Fornul ation of varnish Bl Brom nated epoxy resin 30 parts by weight (sane
as menti onetiabbboepsSdl ¥Bng (atelystepl | oFoldePenddngarporbytheeiagaound The
resulting nmaterial was dried at 140C for 3 mnutes by use of a dryer to
obtain a prepregredkprvarngsh wW8veaPrglasd pnpdher digwar fidle Homdven gl ass
fiber fabric. The regreg was cut into 2-m pieces. Two of these pieces were
| ami nat edl sHORBaFUPRETRESpRRENVAt15S18RRIVER dPass 1G5 FHRT @1 des faced

each other._On the er d.l ower, si.des of e resul.tin anm nate was
b aced a 16t ERERKREES: BerorFoatingInge ShesvRrpiar 4 N Sppdfine
2002 165C u&dngGQ %g/cnz for 90 m nutes, to prepare a copper clad

| anmi nat ed board having a thickness of 1.6 nm Exanple 2 Aroll of a long

substrate (a woven glagg 55525F5&§5fEHC1WEé%85-??ﬁﬁé ﬂyfgnﬁgaééﬁrméto

Boseki Co., Ltd.) was unwn e upper Ssi the subst ‘e 'was

coated the Wﬁiﬂéséogie£0|£0&§3 EMa@é%L”Q,rEQeEE% %@S%é@%n@¥bﬁﬁ3§fhégﬁﬂp|e
1. On the varnish P-coafted side of thé substrate was coated a varni sh A2

having the fi0d!wxrAdOshng2foigubppiigad by dseadied thidkesrat@. z0 a5 to
e s mm) and the varnish must have a high viscosity, a means
capable of applying a high-viscosity varnish, for
example, a comma roll coater or a knife coater is
preferred.

15 After coating the upper side of the long
substrate with the varnish (2) of a thermosetting resin
containing an inorganic filler, a nonwoven glass fiber
fabric (4) is laminated on the varnish-coated side of the
long substrate. Thereafter, as an optional step, a

20 thermosetting resin varnish is coated on the uncoated
side (back side) of the long substrate, as explained
below. This coating is conducted generally by use of a
roll coater (5), but other coating means may be used.

The thermosetting resin varnish coated on the

25 Dback side of the long substrate, generally contains no
inorganic fillexr. This coating of the thermosetting

resin varnish is to supplement the prior coating of the

varnish (2) of a thermosetting resin containing an



filmthickness (before drying) of 0.9 nm Fornulation of varnish A2 _

" Brom nated epoxy resin (sanme as nentioned above) Inorganic filler (alum num
hydroxi de) Utrafine powder silica Solvent (nethyl cellosolve) 100 parts by
wei ght 100 parts by weight 25 parts by-weight 50 parts by wejghtindbgo2
resulting material was dried at 150C for 1 minute by use of a dryer. The
subsequent pgmaxganies fdekkerarbécmuoattns venbished2)niExasple 1 to prepare
a 15 copper-cl ad | am nated board having a thickness of 1.6 nm Exanple 3 An
epoxy resi n SWEfHiGerEd hamprpatat4d| 1w nghé ol ong asibatwasepiepaneyg. -
17 Fornmul ati on of varnish B3 Brom nated epoxg resin (sane as nentioned
above) Met hi2SEG8 1 oEIGAFdddet ohe the AFRuPDORE 10e phhesmpgetbight 30 parts

ong.subst r S8 a AR o el 7% BRACH dbrae ?ﬁ;@-ﬁéﬁ“@l%g?gazﬁf of Nitto
becare aBoutETOEY S E GIRC LT G4 WD P THRA fy Ses Tot ?i‘ée%o*fi?ﬁ?%é?f “to
o nr " L ERS? 10 LA e Ol SERLELE. 2o 8 Lol o o
above-nentigagqo%ﬁquﬁge%%agggﬁ@ining 100 parts by weight of the

The resulting material is then heat-dried by
use of a dryer (6) to obtain a thermosetting resin-

10 impregnated prepreg. The heat-drying conditions are
severer than usual, i.e. 120-180°C and about 1-5 minutes,
because the material has a large total thickness. The
prepreg is then cut into a desired length by use of a
cutter (7). Alternatively, the prepreg is not cut and

15 may be used as such for continuous molding.

In this prepreg, a layer of an inorganic
filler-containing thermosetting resin alone is present
between a substrate impregnated with a thermosetting
resin (containing a small amount of an inorganic filler)

20 and a nonwoven glass fiber fabric impregnated with an
inorganic filler-containing thermosetting resin.

Two of the thus-obtained prepregs are laminated
with each other so that the nonwoven glass fiber fabric
sides face each other, and the laminate is subjected to

25 hot pressing. This hot pressing is conducted generally
by laminating two of the prepregs cut into a desired
length and using a multiplaten press, but it is also

possible to conduct continuous hot pressing by laminating



10 brom nated epoxy resin, followed by sti rriCJng, to prepare a varnish A3
containing the brom nated epoxy resin and inorganic fillers. (1) Silica
(Crystallite VX-3, 25 parts by weight producq of Tatsunori) (2) A um num
hydr oxi de 70 parts by weight (3) Utrafiye powder silica 5 pfgg?n%m@@i ght
The varni sh A3 was coated on one side of the woven glass fiber tabric
prepreg [A] thp afetde ankmitf doby qoaperesn =5 thaigi tiee andnkevéehi gkaess (as
dried) of 0.6 nm Thereon was |am nated a nonwoven gl ass fiber fabric

(EP- 4075, pfdBe&Et fabrigpsideis desceCeach tathehaviThe af amérar ea wei ght of
75 g/ n2, followed b}/} drying at 140C for 3 mnutes, to obtain a prepreg [B].
Two of the NORCPRLINYRUS, KO BFESHIAG dis JBlenatly | condiaeeed whéeneach

ot her so thﬁéethe nesgective nonwoven gl ass fiber fabric sides faced each

other. On t F8®upBEF aHicodr a0 GRO*3t TiedNd ithf 13PRFRERELHES pl aced a
2t 1650 InasehBtiohershBEHos, When aRRe Al Ioh it LU G0 e etrarr babt hat eq
opoxy rosi n2oaZb kEVRES N tkeds Bra At PR SR0 R RUERE S5tmElr b i the
content of ShTESTLE, £F) LASGE) Bhod 8BRS BiBaltl ] JH NS b hne ¢
roduct of GeTRPPLEpsaRinalba bhRLASYTRIThENY Y SR AT Yy R 0%

fol I owed bydépehdgngt updACrher f2uiinLess tRePLRRANE Y &Y .LY for surface
| ayer. The above-prepared varni sh was al so coated on and i npregnated into a

nonvoveko gl asprégiet iéabr i ¥héEPadPdiyeptegdueiesah dapan pidwieet@®ingLtd.) 20
by dipping, followed by drying at 140C for 2 minutes to prepare a prepreg
for internmedteybli¢ayesinFbaruseédy hehpr éptegs tontiimuensedicd eolayeinger e

| am nated. On the upper and | ower sides of the resulting | am nate was

pl aced the FpFeinfarlevrpresstageranchet heedypernatg 2mployed si des of
the resulting material was placed a 18-um copper foil, foll owed by hot
pressing, to obtain alRopperabP¥8 PEAFAESeEOBORFEOINEELOG @1t Hihekness of 1.6
nm e 2.14 June 2002 A woven glass fiber fabric

- 19 _Co rafive Exanp) A
prepr eg forp%etﬁr%j’grcgf?%t sPRRERar BRSNnthRe VaERE Shafie FhemConpar at i ve
Sxam gt SAAAAL Sl JALIL O 6NN MokE8a R 9110 BT O vas
solvent (this is an ordinary case), voids are formed in
the prepreg because of the vaporization of the sélvent in
the heat~drying step after lamination of a nonwoven glass
fiber fabric on the varnish-coated long substrate; and
20 these voids remain even in the laminated board after hot
pressing and, in some cases, adversely affect the
electrical properties (e.g. insulating property) of the
laminated board. This problem can be solved by adding,
between the step of coating, on one side of a fiber
25 substrate of long length, a varnish of a thermosetting
resin containing an inorganic filler and the step of

laminating a nonwoven glass fiber fabric on the varnish-

coated side of the fiber substrate, a step of heat-drying



Brom nat ed epoxy resin (sane as nentioned ab%;e) Inorganic filler (alum num
' hydroxide) Utrafine powder silica Solvent (nethyl cellosolve) 100 parts by
wei ght 80 parts by weight 20 parts by weight 65 parts by weight This _
varni sh C was coated on and i npregnat ed1i3nt.0 'a nonwoven glas‘4gh@§goégbr!c
(EP- 4075, product of Japan Vilene Co., Ltd.) by dipping, followe y drying

at 140C f or tBenvaunésh-toaedpaubsa rartenr e ifpr 3 Hradwd Carireshh@f £nd ayer .
Three of the prepregs for internediate |ayer were | am nated. On the upper
and | ower sﬁdegxémpgﬁeoﬁaﬁhﬂaﬁée@@sOﬁl&m@jnﬁusqnuxpmqpésx wpirface | ayer
On the upper and | ower sides of the resulting material was placed a 18-~m
copper foi | PTEBFEEWRECBYCRAPNpr €8Pileyedi3n sustht & reas<opper - cl ad~| ani nat ed
board having a thick ness of 1.6 mm The copper-clad | am nated boards
obtained in the aboveTE?aﬁBP§§‘&ﬁ&t€@ﬁ&5réﬂeﬁ@QEéﬁﬁ?m%-m%ﬁ¥n{ﬁ§%?mﬁh f or
I nsul ati pn bet wee hr ough- hol es, _punchability, 20 di nensional change,
bendi ng tr%ﬁg?ﬂ?ggéc9nbg }HBgf8PPS%Fﬁ&eVe§Pi%£ﬂﬁxﬁ9aﬁﬂﬁa%%Eﬁ?#%ﬁ%fe shown
in - 20 -;14 2 Table 1. Test thods 1. lnsu i on bet ween
t hr ough- holle% ﬁ’%%% di ?g%"%@gi gt éﬁé’&r( éé?gbé‘to\/\@é’r?pﬂﬁ@;t:r rstJh‘b%*sd f

m ni mum di t yee h . of e © Q.5 was. neasured after
17000 hour {Poce are Liashey RatRsER ] The” ppttse b R T

5Epcga2ilitusé@a§ﬁrﬁﬁebar§é¥wkgstBeﬂeré9193s 094 08¢ PUd Ygrior 3.
P seconds to 5 minutes although they vary depending upon
10 the kind and amount of the solvent used. Then, a
nonwoven glass fiber fabric (4) is laminated on the
varnish-coated side of the substrate and the subsequent
steps are conducted in the same manner as mentioned
above, whereby a laminated board according to the present
15 invention can be obtained.
Thg composite laminated board of the present
invention can be obtained by using the above-mentioned
steps. In this embodiment of the present invention, a
varnish of a thermosetting resin containing an inorganic
20 filler is coated on a long substrate (e.g. a woven glass
fiber fabric), followed by drying, after which a nonwoven
glass fiber fabric is laminated on the varnish-coated
substrate. Therefore, the coating and impregnation steps
are simple even when subsequently a resin varnish is
25 applied on the back side of the substrate, and the amount
of nonwoven glass fiber fabric (which is relatively

expensive) used can be reduced. Further, drying before

lamination of nonwoven glass fiber fabric can prevent



A test piece having a | ength of 300 nm of a clopper-clad | am nated board was
heated at 170C for 30 15 m nutes, and the naxi mum warpage (m) of the
resulting test piece was nmeasured. 4. Dinensional change A test piece of a
copper-cl ad | am nated board, having a_-hqlge-to-hol e di stance piJgég gﬁ%mas
heated at 20 170C for 30 m nutes, and the dinensional change o? e

hol e-t o- hol ¥odist groeraad omeaawsed, Hy Bavmy SiH N0t Beagiptegt rengt h
(N m) at ordinary state was neasured by JIS C 6481. 25 6. Thernal
expansi on i Rrgddrtéeni ofi Arepweer of gbddamaiatad hicard VRsrshbiestey to

whol e-surface etching; was heated fromroomtenperature - 21 - 14 June
2002 to 200€l§Feathat BopWoYeq gilassafdbsas fiadasiur evbviey tdwpsthedr ewpansi on
(~) in Z directi Tabl e 1 Exanpl e 1Exanpl e 2Exanpl e

3Conpar at i vERS anat PUBEkEABPe ThRAFpIOSCHLTs Medtther breakage of the
betmeen1§10131x10131 0131 10131x109through holes (. S2 )Punchabilityo ".
Aooao |, .: ﬁi? 6 96 a@rSG nog staftering qf -the bits of

2. 0Di nensi o L tudinal O - 030 - 020 0.020 -. 0.050 - O. OSChange
(~ )Transvergg% 8P8g64g geﬁ 036°n58qﬁ§§tlyﬁ sheTe Gﬁlﬁ&&ﬁ%qK}rou

cxpanci on | 02 83008 08 B4 EHF, BEPEOAT KONPRENCS GofYLnatess OBk une 2002
Wih respecind ochben 2 ofuebhOBog08! op p_%?ga”hg@t 59,1808 rrdsco%*{t ained i n

Exanpl es 1-3 could be pro uce at a ower Costs than those
obtained in Conparative Exanples 1-2 because in the 5 internediate | ayer
of each of Exanples 1-3, the anount of a nonwoven glass fiber fabric (which
i s expensi VEBSCREPTEONCEGH PREFBRRREDNEMBODIREKTBSEtting resin but also an

inorganic filler were inpregnated into the nonwoven gl ass fiber fabric. 10
Thus, tHE | ani nated bUBze dpoéseéhe pneemntion is hereinafter described
specifically by way of Examples and Comparative Examples.
Example 1
A roll of a long substrate (a woven glass fiber
fabric, WE-18K RB-84, product of Nitto Boseki Co., Ltd.)
15 was unwinded. On the upper side of the unwinded woven
glass fiber fabric was coated an eFoxy resin varnish P
having the following formulation, by use of a knife
coater so as to give a film thickness (as dried) of about

50 pm.

Formulation of varnish P

Brominated epoxy resin (EP-1046,

product of Yuka Shell Epoxy K.K.) 70 parts by weight
[containing a curing agent

(dicyandiamide) and a curing

accelerator]
|
Solvent (methyl cellosolve) 30 parts by weight
20 Then, drying was conducted at 120°C for 1

minute. Subsequently, a varnish Al having the following



i nventi on shows no reduction in bending stre%gth, etc.; is superior in

i nsul ati on between through-holes, punchability, warpage and di nensi onal
stability; and has a | ow cost. 14 June 2002 -24 WHAT IS CLAIMED IS: 1. A
process fer producing a | am nated boardl5whi ch conprises: agtRmnecd002

i npregnating a fiber substrate of long length with a varnish of a

t her noset t i igrmesahiahowes gostegd ofh tbet vagnieh recitdel fiddeof i ber
substrate, a varnish of a thernosetting resin containing an inorganic
filler, a stkp spbsananat PHgusenefweyvinideasoatticyesct &#st it® @niveea

varni sh-coated side of the fiber substrate to obtain a |am nate, a step of
heat - dryi ngf+ k8 thiarkaeest ¢Pebearndaypnepr 4, Oafd™ .step of | ami nating two
of the thus-fornmed prepregs so that the respective nonwoven gl ass fi ber
fabrics face each® tigngdo lhe resultant |aninate to hot
pressing. 2. A prpcess according to Claim1, wherein said inpregnating is
carried out f Bﬁmﬁﬁ?ﬁegnﬁpgfﬁergﬁlPhe step of co&ﬁpn§??§s ggﬁﬁﬁéggl
according to A 15 mﬁPEﬁOPﬁFtRBPvgénprises as a step following the step
of | am nating ep. s, fihet bric on the,varni.sh- J.,si de of
the fi ber sub%?oP §x§g g%g%g%f(éggﬁﬁﬁgﬁa varni sh ?P ga?h§$§§gz%%%ﬂglresin
on the other stde o% the fi ber substrate. 4. A process according to Caim3

, Wherein in gherypIALSPoRlied LRgERRSELLi NG resinpo-aidll g, JRiidipr gani ¢
filler, the proportion of the inorganic filler is 10-300% by wei ght based

on the thernmseivéng (REtAylSceN1BE0298S foOr produo pardd m? Radiefhtboar d,
whi ch conprises: a step of inpregnating a fiber substrate of long | ength

with a varnish of a thernosetting resin alone, a step of coating, on one
side of the fiber subNéxa}eonatuharnmashiseh alt-keamesetstiideg afesihe cont ai ni ng
an inorganic filler, a step of heat-drying the varnish-coated fiber
substrat®, sulstvame w8@92lamPBatadsaepovioveni gaeissg fdbeanviabkeriql ass fi ber
fabric on the varni sh-coated side of the fiber substrate to obtain a

| ami nate, al BRep08%, herpddeli a§ dapanaiisgne €6 -obflddn Jahdvdpyg &y, and a
step of lamnating two of the thus-formed prepregs so that the respective
nonwoven gl%Rkt 135He? Yebehtsofade GéE%'oﬂﬂér?h%nﬁaghbfée?iﬂé the resul t ant
| am nate to hot pressing. 6. A process according.to Clain1%d#)wherein sai d
i npr egnat i MPPIEERATR €S 0GP EPENRSUPHNGAE BldBavANOhdh& &Pl ing. 7. A
process acc ch fiither conprises as a step follow ng

di tp Claimb i
t he step(ﬁngﬁﬁihﬁfﬁﬁ'Zﬁggﬁﬁgvﬁglal58 f FB8F®8n the varni sh-coated side of

the fi ber substﬁgégilg%fésp gfvggﬁggﬂgpg varni sh of a thernosetting resin
on the other si T :

Brominated epoxy resin 30 parts by weight
(same as mentioned above)

Solvent (methyl cellosolve) 70 parts by weight

10 The resulting material was dried at 140°C for 3
minutes by use of a dryer to obtain a prepreg comprising
a woven glass fiber fabric and a nonwoven glass fiber
fabric. The prepreg was cut into 2-m pieces. Two of
these pieces were laminated so that the respective

15 nonwoven glass fiber fabric sides faced each other. On
the upper and lower sides of the resulting laminate was

placed a 18-pm copper foil, followed by hot pressing at



8. A process according to Caim-~ ) wherein ijn the varnish of a

- thernosetting resin containing an inorganic filler, the proportion of the

inorganic filler is 10-300% by wei ght based on the thernosetting resin. 9.
A process according to Claim1, whereinh gtghe inorganic fillery 4§uﬁ§%§@é ed
fromthe group consisting of al um num hydr oxi de, magnesi um hydr oxi

cal ci um car B65&Ce uncleay 6 & &g carfd fsirl D6amibited ,preceremneoridgpper O ai m
1, wherein the thernosetting resin is selected fromthe group consisting of
an epoxy resilad dapdnpiteidddasesi mava mpla adtierkness nof al phemali ¢ resin and
an acrylic resin. 11. A process according to Claim1, wherein the fiber
substrate | £xampdet @d fromthe group consisting of a woven gl ass fiber
fabric, a nonwoven glass fiber fabric, a woven or nonwoven synthetic fiber
fabric, a kr aft paper Aaﬁ@la quntaerlogma@rubs'clladte]u(rﬁs wooen -@bage. f Abprocess
accordin erein the inorganic filler is selected fromthe

group co?15| EtIPﬁB'oWEalll?Fﬁ ﬁ&naﬁydrﬂifﬂdd’&t %Mﬁﬂnﬁ@ﬁﬁ@|% + chtEdi dm
b t | al il 13. A to d
Sherein Che PRoPRYZERERNg DEsiG SEBNb i (Fomihe 85&@%@3'%?} n\of an
| t h d
syl i ¢ r eapgleld ¥k@p§§<¥8§§5‘2&oﬁc‘§ﬁ& s éYQ?f#Y?mgavﬁﬂef? kit %%1‘3? ber
substrate i ﬁaﬁﬁé?cégd ih' e €910UP FORHS Wl 1% IOV S! 85

P
b
fabric, a nonwoven gl ass E)ngr fabri c, a woven or nonwoven sy n eetgl) f| ber

fabric, a kepbt sRBREL dwa lig pap HIWA: W
P A Ay3AS SAe Rt N CBERedPaP Yarmidn, WO HAGEAY T fglfé

A. AhYL' B0xKhy; fb¥mulation, by use of a knife coater so as to gi

{vql gb] X] ca] ca] ca] ca] ca] ca] ca]yca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] caftahcahtchheakc) béffora] dalyia@) ©f 0.9 2imu>n B n

1} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]c
a] ca] ca] ca] ca] cEbcm

t)_y@v}xsnid_Z]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca]ca] ca]ca]ca]calc
a] ca] ca] ca] ca] BapuahetpdappakyaFesjioa] cal v- f | Rou} |[Myripsng daf ced telhta) cal ¢
a] ca] ca] ca] caUf eareapearenriéaned] eapeg)ical cal ca] ca] ca] ca] ca] ca] ca] ca] ca] caj
cal] ca] ca! #V| ./ UVkKAMyZy”™ 1 xsnid_Z]]]ca] ca] ca] ca] ca]ca] ca] ca] ca] ca] calca]ca]c
a] ca] ca] ca] ca] %%TES g g %&Sﬁ €a ca] ca] ca] ca] ca] ca] R Y '

110! B E! FI X! r 1 1#+YRU #12FP] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caj ¢

! "HHTHE

B ok 56T 508 BRERRESEARERPN O] ] ca] oa] O AL o ol feHEa] cal o

al cal cal ,c,al cal §81\9&1183Hl189i1§%] eah¢aLezlegl cal cal Calscoalpcaagtcsah&al 81 e 4% %800
p&&&&&
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The above varnish B3 was impregnated into a
long substrate (a woven glass fiber fabric, WE-18K RB-84,
product of Nitto Boseki Co., Ltd.) so that the resin
content in the impregnated substrate became about 40% by
5 weight, followed by drying at 140°C for 2 minutes, to
obtain a woven glass fiber fabric prepreg [A].
Separately, the following inorganic fillers of
the following amounts were added to the above-mentioned
varnish B3 containing 100 parts by weight of the
10 brominated epoxy resin, followed by stirring, to prepare
a varnish A3 containing the brominated epoxy resin and

inorganic fillers.

(1) Silica (Crystallite VX-3, 25 parts by weight
product of Tatsumori)

(2) Aluminum hydroxide 70 parts by weight

(3) Ultrafine powder silica 5 parts by weight

The varnish A3 was coated on one side of the
woven glass fiber fabric prepreg [A] by use of a knife
15 coater so as to give a film thickness (as dried) of 0.6
mm. Thereon was laminated a nonwoven glass fiber fabric
(EP-4075, product of Japan Vilene Co., Ltd.) having a
unit area weight of 75 g/m?, followed by drying at 140°C

for 3 minutes, to obtain a prepreg [B]. Two of the
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Filz[ <Sh= 19%%9%% e(Lég %laced @ 18-um copper foil. The resulting
5 material was subjected to hot pressing at 165°C under 60
kg/cm? for 90 minutes to obtain a copper-clad laminated
board having a thickness of 1.6 mm.

Comparative Example 1

The brominated epoxy resin used in Example 1
10 was diluted with the solvent used in the same Example
(methyl cellosolvé) to prepare a varnish having a resin
solid content of 60% by weight and a viscosity of 0.3
poise. This varnish was coated on and impregnated into
the woven glass fiber fabric (WE-18K RB-84, product of
15 Nitto Boseki Co., Ltd.) used in Example 1, by dipping,
followed by drying at 140°C for 2 minutes, to prepare a
prepreg for surface layer. The above-prepared varnish
was also coated on and impregnated into a nonwoven glass
fiber fabric (EP-4075, product of Japan Vilene Co., Ltd.)
20 Dby dipping, followed by drying at 140°C for 2 minutes to
prepare a prepreg for intermediate layer. Four of the
prepregs for intermediate layer were laminated. On the
upper and lower sides of the resulting laminate was
placed the prepreg for surface layer. On the upper and
25 lower sides of the resulting material was placed a 18-um
copper foil, followed by hot pressing, to obtain a

copper-clad laminated board having a thickness of 1.6 mm.
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Example 1. Separately, a varnish C having the following

5 formulation was prepared.

Formulation of wvarnish C

Brominated epoxy resin 100 parts by weight
(same as mentioned above)

Inorganic filler (aluminum 80 parts by weight
hydroxide)

Ultrafine powder silica 20 parts by weight
Solvent (methyl cellosolve) 65 parts by weight

This varnish C was coated on and impregnated
into a nonwoven glass fiber fabric (EP-4075, product of
Japan Vilene Co., Ltd.) by dipping, followed by drying at
140°C for 3 minutes, to prepare a prepreg for inter-

10 mediate layer. Three of the prepregs for intermediate
layer were laminated. On the upper and lower sides of
the laminate was placed the prepreg for surface layer.

On the upper and lower sides of the resulting material
was placed a 18-pm copper foil, followed by hot pressing,

15 to obtain a copper-clad laminated board having a thick-
ness of 1.6 mm.

The copper-clad laminated boards obtained in
the above Examples and Comparative Examples were measured
for insulation between through-holes, punchability,

20 dimensional change, bending strength, etc. by the

following test methods. The results are shown in
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5 holes (minimum distance between the walls of the two:
0.5 mm) was measured after 1,000-hour treatment under the
conditions of 60°C and 90% R.H.

2. Punchability
Measured by ASTM method.
10 0: Good
A: Slightly inferior
3. Warpage
A test piece having a length of 300 mm of a
copper~clad laminated board was heated at 170°C for 30
15 minutes, and the maximum warpage (mm) of the resulting
test piece was measured.
4. Dimensional change
A test piece of a copper-clad laminated board,
having a hole-to-hole distance of 250 mm was heated at
20 170°C for 30 minutes, and the dimensional change (%) of
the hole-to~hole distance was measured.
5. Bending strength
Bending strength (N/mm?) at ordinary state was
measured by JIS C 6481l.
25 6. Thermal expansion in Z direction
A copper-clad laminated board was subjected to

whole~-surface etching; was heated from room temperature
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10 10 10! | f PP*2698%( 1 ng§IBPaE&Fi ¢ Examples 1-2 because, in the

5 intermediate layer of each of Examples 1-3, the amount of
a nonwoven glass fiber fabric (which is expensive) was
reduced and not only a thermosetting resin but also an
inorganic filler were impregnated into the nonwoven glass
fiber fabric.

10 Thus, the laminated board of the present
invention shows no reduction in bending strength, etc.;
is superior in insulation between through-holes,
punchability, warpage and dimensional stability; and has

a low cost.
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1. A process for producing a laminated board, which comprises:
a step of impregnating a fiber -substrate of long length with a
varnish of a thermosetting resin alone,
a step of coating, on one side of the fiber substrate, a varnish of a

thermosetting resin containing an inorganic filler,

a step of laminating a nonwoven glass fiber fabric on the
varnish-coated side of the fiber substrate to obtain a laminate,

a step of heat-drying the laminate to obtain a prepreg, and

a step of laminating two of the thus-formed prepregs so that the
respective nonwoven glass fiber fabrics face each other, and subjecting

the resultant laminate to hot pressing.
2. A process according to Claim 1, wherein said impregnating is

carried out from said one side in the step of coating.

3. A process according to Claim 1, which further comprises as a step

following the step of laminating a nonwoven glass fiber fabric on the

varnish-coated side of the fiber substrate,
a step of coating a varnish of a thermosetting resin on the other

side of the fiber substrate.
4. A process according to Claim 3, wherein in the varnish of a
thermosetting resin containing an inorganic filler, the proportion of the
inorganic filler is 10-300% by weight based on the thermosetting resin.
5. A process for producing a laminated board, which comprises:

a step of impregnating a fiber substrate of long length with a

varnish of a thermosetting resin alone,
a step of coating, on one side of the fiber substrate, a varnish of a

thermosetting resin containing an inorganic filler,
a step of heat-drying the varnish-coated fiber substrate,
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side of the fiber substrate.

8. A process according to Claim 7, wherein in the varnish of a
thermosetting resin containing an inorganic filler, the proportion of the
inorganic filler is 10-300% by weight based on the thermosetting resin.

9. A process according to Claim 1, wherein the inorganic filler is
selected from the group consisting of aluminum hydroxide, magnesium
hydroxide, calcium carbonate, clay, talc and silica.

10. A process according to Claim 1, wherein the thermosetting resin is
selected from the group consisting of an epoxy resin, a polyimide resin, a
polyester resin, a phenolic resin and an acrylic resin.

11. A process according to Claim 1, wherein the fiber substrate is
selected from the group consisting of a woven glass fiber fabric, a

nonwoven glass fiber fabric, a woven or nonwoven synthetic fiber fabric, a

kraft paper and a linter paper.
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12. A process according to Claim 5 wherein the inorganic filler is
selected from the group consisting of aluminum hydroxide, magnesium

hydroxide, calcium carbonate, clay, talc and silica.
13. A process according to Claim5, wherein the thermosetting resin is

selected from the group consisting of an epoxy resin, a polyimide resin, a

polyester resin, a phenolic resin and an acrylic resin.
14. A process according to Claim 5, wherein the fiber substrate is
selected from the group consisting of a woven glass fiber fabric, a

nonwoven glass fiber fabric, a woven or nonwoven synthetic fiber fabric,

a kraft paper and a linter paper.



