01 SEP 2004 SPECI FI CATI ON METHOD OF PREPARI NG PREPREG PREPREG METAL CLAD
LAM NATED BOARD AND PRI NTED W RI NG BOARD Techni cal field This invenQH%ﬁPZMA
relates to a nethod of preparing a prepreg, a prepreg, a netal cla

| am nated board and a printed wiring_ poard. Background art In general, a
prepreg to be used for a printed wiring board is prepared by inpregnating
a thernosetting resin varnish in which a thernosetting resin is diluted by
an organic solvent into a glass woven fabric or glass non-woven fabric,
and then, vaporizing the solvent in a drying oven to cure the
thernosetting resin to a B-stagepetarecATmeNe i npregnati on process and the
drying step are a series of steps in an inpregnation machine, and the
thernosetting resin varnish is inpregnated into a belt-shaped gl ass woven
fabri ¢ OMERHGEORGRARARING BREPREGAIRRERRRS | MBTAL ICIASHLAMERATREEOARDADr i ¢

or gl ass - | [ ed in a drying oven The inpregnation
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process. of 1 npregnati ng erno- setting resinvarnish into a glass woven
fabric or glass non-woven fabric is to carry out by inmersing the glass
woven fabgd afl @ssigon-woven fabric into the thernobsetting resin

'

varni sh, and then, passing the inpregnated material through the gap of
squeeze rolls t@%‘ﬁea?&?@téﬁnd?ﬁ)]tﬁﬁe%ﬂ:ot%@ettﬁ‘é’@f%@Fﬁpﬁ“&lt”@s?r?re\Ri"%’ﬁp'sh. I'n
the drying igirdd, whindtdihe 1s@ ventinsabpdredmhd drimtress iwirisicur ed,
a verticg%i%xge rying oven is generally wused in the case of the glass
woven fab?¥ T gl ass non-woven fabric. It has been generally carried out
that, after inpregnating the thernosetting resin varnish into a substrate

to be coq*gég O&gﬁeéﬁ?regnated material is passed through the 0 1 SEP 2004

- 2gap o eeze rollTers to the vertical direction, and noved by
In general, a prepreg to be used for a printed wiring board

is prepared by impregnating a thermosetting resin varnish in
which a thermosetting resin is diluted by an organic solvent
into a glass woven fabric or glass non-woven fabric, and then,
vaporizing the solvent ina drying oven to cure the thermosetting
resin to a B-stage state. These impregnation process and the
drying step are a series of steps in an impregnation machine,
and the thermosetting resin varnish is impregnated into a
belt-shaped glass woven fabric or glass non-woven fabric, and
the impregnated glass woven fabric or glass non-woven fabric
is dried in a drying oven.

The impregnation process of impregnating the thermo-
settingresinvarnishintoaglasswoven fabricor glassnon-woven
fabric is to carry out by immersing the glass woven fabric or
glass non-woven fabric into the thermosetting resin varnish,
and then, passing the impregnated material through the gap of
squeeze rolls to measure an amount of the thermosetting resin
varnish.

In the drying step in which the solvent is vaporized and
the resin is cured, a vertical type drying oven is generally
used in the case of the glass woven fabric or glass non-woven
fabric. It has been generally carried out that, after
impregnating the thermosetting resin varnish into a substrate
to be conveyed, the impregnated material is passed through the




tensile force of drawing rollers at the outlet of the drying oven in the
vertical type drying oven to the vertical direction, and the resin ils! SEP 2004
cured to a B-stage state. However, in the above-nentioned vertical type

dryi ng oven, when the glass woven fabric or glass non-woven fabric

I mpregnated wth the thernosetting reSin varnish is dried, it is necessary
to nove the glass woven fabric or glass non-wven fabric at upward, and

for noving the glass woven_fabric or glass non-woven fabric, a large
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conprising the steps of & 01, S 2004 3 . . .
type drying oven. Since the resin is cured while applying the
tension thereto, the tension is remained in the prepreg as a
strain.
When a metal clad laminated board is prepared by using
the prepreg having the residual strain, the residual strain
causes bad effects and there is a problem that dimensional
stability or warp characteristic of the metal clad laminated
board is lowered. Also, when the prepreg is used as a prepreg
for adhering multiple layers, the same problem arises.
The present invention has accomplished to solve the
above-mentioned problems, and an object thereof is to provide
a method of preparing a prepreg having a little residual strain,
the prepreg prepared by the preparation method, and a metal clad
laminated board and a printed wiring board using the same, which

have high dimensional stability.

Summary of the invention

The present invention relates to the following method of
preparing a prepreg and a prepreg prepared by the same, and a
metal clad laminated board and a printed wiring board using the

same.
1. A method of preparing a prepreg comprising the steps of a




| mpregnation process in which a thernosetting resin varnish is inpregnated
into a fiber base material and a drying step in which a solvent of UASEP 2004
i mpregnated thernosetting resin varnish in the fiber base material is
vaporized and the resin is sem-cured, , wherein said drying step is carried
out by noving the fiber base mat eri al 3i it o whi ch the t hernosetting resin
varnish is inpregnated with a tensile force of 3.0 NNcmor less. 2. A

nmet hod of preparing a prepreg conprising the steps of a inpregnation
process iimpaeasiatl ath@reessist ingvheshe vaemmlseite;irﬂgrrpeegnatwiﬂhd% fiber

base mat qqdﬂegq%(@d%)éb%gﬁib%&l k?]epse‘!\’?m I&rl%lsgljl(y%rﬁrfiﬁlé é\;’@ﬁ‘?ﬂﬂa&

thernbsetting Tesin varni s ber base mater ori zed and
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the fibergibase pag ﬁu'é't%'rl'a'lt QSWéﬁBrEQ@dt Qﬁ&%@tﬂééﬂu eSisRrMarni &y i S
inpregnated to a horizontal direction .. A nethod of preparing a prepreg

conpri si r’fﬁlecrr?el%ﬁéﬁg SFY BT SRR 4 A 413 0Nt § SudsRY Me YL hhg fHeerd¥t] i ng
resin vamitdyisl gy egiiatiedthat eharhbbetchageraptar vaknare asdrying step

in which, a solvent_of. the i reghat ed ther etti reS| varnish in the
i bor badOBRAGNA T (o A | SRR LA PR 801 4. PsdEm CBurgde- wher i n t he
dryi ng step Asmeahcdedfoplrepgrmsgng préprég ondrapr 1 sli yg nighevearepws tdf &
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poi nt of 't reparing apre conprisin esteps
of a i npmEFRgnaepiotess fme\mm alattﬁérl@ds@n@ arrgryrersg 1§ OEEr Bl

| npregnatedoh DRt f ithQr iRBS8gABL BHI Bhe ARG & E ¥ NG SEPakA 1 WA Eﬁ th’ia
sol vent of, the | mpr egnat e therm)settl ng resin varnish in the i ber base

mat eri al ﬁ@rﬁezgét&ﬁ&atlhésrﬁéi’ﬁrll%e e?ﬁ‘-dctiﬂ%&es%érselsﬁmtlhg mg step
is carri mmlmthrpgng@tép Hey chage ednah erbdmoviing whechi bdwe base

by heat NG "Cie 1 BRICC HRAE et | BREFTrsery B 5 obhhpdpabird iuer than a
sof t eni ndmpEgratdd tthe a dsénizentAl néihedtdbnpreparing a prepreg
conmpri sing t méEﬁB& gk ﬁrebgp gnétb?&% PEGCEST L Ds Y Chh @ dhgsamosetd i ng
resin varnis npr egnat e base material  and a dl’})_lll ng step
in which 1mpregnat3.on process in wthh a thermosettlng resin varnis
impregnated into a fiber base material and a drying step in which
a solvent of the impregnated thermosetting resin varnish in the
fiber base material is vaporized and the resin is semi-cured,
wherein the dryving step is carried out by using a horizontal
drying oven with a temperature at an inlet portion of the drying
oven lower than a softening point of the resin.
4. A method of preparing a prepreg comprising the steps of a
impregnation process in which a thermosetting resin varnish is
impregnated into a fiber base material and a drying step in which
a solvent of the impregnated thermosetting resin varnish in the
fiber base material is vaporized and the resin is semi-cured,
wherein the drying step is carried out by moving the fiber base
material into which the thermosetting resin varnish is
impregnated to a horizontal direction, and by heating the fiber
base material firstly at a temperature lower than a softening
point of the resin.
5. A method of preparing a prepreg comprising the steps of a
impregnation process in which a thermosetting resin varnish is
impregnated into a fiber base material and a drying step in which




01 SE P 2004 - 4 a solvent of the inpregnated thernosetting resin varnish
inthe fiber base material is vaporized and the resin is sem -curef,] SEP 2004
wherein the drying step is carried out by using a horizontal drying oven
havi ng gas injection nozzles in the drying oven provided at top and bottom
alternately. 6. A nethod of preparing prepreg conprising the steps of a

| npregnation process in which a thernosetting resin varnish is inpregnated
into a fiber base material and a drying step in which a solvent of the

i mpr egnat@doilvemoe gttlimgmpesonagacnt sernaseheinginggihyseniatet pdihg s
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out by noving t base material into which the thernosetting resin
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the fiber base material and_stabilize The net hod of preparing a

prepreg REVFHIFHY 2b AR aBdvRotiopga gteﬁﬁéFgﬂH atensile force A to nove

the fiberg bagemertherd alf, pr@p&@&ngnhepieﬁﬂeﬁod&@epﬁléDn§Ut)]ﬁQr§téﬂ$l§ of a
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o o T Tedeg, PO Dl d Snidh beh & hha rrHB Lot Ea s i T fn i
600- S. Ttr@rmjﬁmde@flmroe@dnheghawwteg:aicmdlar@r:tm@r@tmen@fmqkhe

e Rkt Sk e nLRBhaRB0C B ROLAL L AL MY E Do rbliSH B WEROEL LI NG

resin varnish is i asse rou ying oven in the
dryi ng st&pben bagw W&mJoflspVéparFLﬁgdaapﬁeiﬂ%gf%&hfbrlcﬁ F§¢Mtio AHiebne of
the abovewﬂef@ﬁ tnwar%&gt Eeeﬁ etakasedBhehpindiny bakt £ shapashse

material. 10. The pethdod ¢ aring a prepreg accordin any one of
the abovénqt%l@l %E?eWHlShdFF eFEﬁg’éoﬁétt\RéBH 5%%&?’@5%1#’9&3/ on y ()
and a fi bgfpbageataiietbah mdtbodtnnawacxlbmﬁ aa8l ahestfatemdasat eri al
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the fi berabssenawelyi b tseafgbagsbase materlal and stabilized.
7. The method of preparing a prepreg according to the above
1to 6, whereina tensile force A to move the fiber basematerial,
agas injecting force B to support the basematerial anda combined
force F thereof have the relationship that an angle & formed
by the tensile force A and the combined force F is 18 to 60°.
8. The method of preparing a prepreg according to any one of
the above 1 to 7, wherein the fiber base material into which
the thermosetting resinvarnish is impregnated is passed through
the drying oven in the drying step.
9. The method of preparing a prepreg according to any one of
the above 1 to 8, wherein the fiber basematerial is a belt-shaped
material.
10. The method of preparing a prepreg according to any one of
the above 1 to 9, whereina difference between a prepreg dimension
y {(mm) and a fiber base material width dimension x (mm} as a
starting material satisfies the equation (1):
0.3 (%) 2 (x - y)/x x 100 (1).
11. The method of preparing a prepreg according to any one of
the above 1 to 10, wherein the fiber base material is a glass
woven fabric or a glass non-woven fabric.

12. The method of preparing a prepreg according to any one of




woven fabric or a glass non-woven fabric. 12. The nmet hod of preparkﬂg g
prepreg according to any one of 01 SEP2004 - 5 the above 1 to 11, } b M 2004
the fiber base material conprises a woven fabric and a relationship

bet ween a gas perneability q (cc/cma [sec) and a thickness z (pm

satisfies the equation (4): q -0.1z" 25 (4). 13. The nethod of preparing
a prepreg according to any one of the above 1 to 11, wherein the fiber

base material conprises a non-woven fabric and its weighing is 30 to 100

g/ n2. 14tha pbemeed poepdarevhisy edmy toge fdberhbaset hodseragdocaipy ises any
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the prepreg accqr to the above a |lamnate erial theréof and
a netal ﬁbHPCVéW1hé§§ 8hdag tmé§§ﬂ8ﬁ§ §uﬁP@ée5éﬁ—§ﬁée§b5@€ REMSHIZD  under
heating and .pressure, and subjected to nolding. 16. A printed wiring board

whi ch conprises applying a CIrCUIt processing to the netal clad |am nated
board according to tRe= aové# 15.2%8r | ef description of thg)dramﬁngs Fig. 1

Id s an 0Utl'3i) nemegwfa@hoarbgw@&%igaa R@icipz@ef abcogﬂﬁﬁgptemhmg-dﬂew ation
evice tq be use or, t.he p ccording to.the esent

i nventi orreF t&h 3 tW%ﬁ%e&Peﬁh@f%é%@%thsgxgﬁﬁgglgﬂ 5° % 251t al
type prepra@ﬂmwmnﬁnﬂﬂamrﬂevame iosbeeughdn@onspaﬁdu0|mQOtbém prepreg

accor ding ,f E‘ﬁr@% Sg&gréﬂ%!ﬁgﬁ' a:f %ne oEStt"i‘eq{%M@s A E AT o exanpl e

of an |nject|o I nventron e vi ew
showi ng amyacrsngeherme oibejae llh?eb3+on nozzl es at top and bottom si de.

Best node of OrACﬁéEé{knélgat15119?11&68@%6%'%1&}? Rgseied &\f@'b'r‘é@r
tensile force ap plied to a_ fi base material . into which a the nDsettlng
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ametalf01llamlnatedonatleastonesurfaceoftheabovematerlal
under heating and pressure, and subjected to molding.

16. A printed wiring board which comprises applying a circuit
processing to the metal clad laminated board according to the
above 15.

Brief description of the drawings

Fig. 1 is an outline view of an example of a horizontal
type prepreg-preparation device to be used for producing the
prepreg according to the present invention.

Fig. 2 isanoutline viewof another example of a horizontal
type prepreg-preparation device to be used for producing the
prepreg according to the present invention.

Fig. 3 is a drawing showing one example of an injection
nozzle in the present invention.

Fig. 4 is an outline view showing an arrangement of gas

injection nozzles at top and bottom side.

Best mode for carrying out the invention

In the present invention, a tensile force applied to a
fiber base material into which a thermosetting resin varnish
is impregnated in the drying step is preferably adjusted
particularly to3.0N/cmor less. According to thisadjustment,
warpage or dimensional change of a metal clad laminated board




particularly to 3.0Ncmor less_ According to this adjustnent, warpage or
di mensi onal change of a netal clad | anminated board 0 1 SEP 2004 - GWWSEPZMM
printed wiring board prepared by using a prepreg obtained by the above
procedure can be nmade snmall. The above:nentioned tensile force is nore
preferably adjusted to 2.5 Ncm or Ies@ In the present invention, in the
drying step, it is particularly preferred that drying is carried out by
noving a fiber base material into which a therposetting resin varnish is

i npr egnatesdai B dneg iy byekoand prergresehy 1hvedid &F SHNe RETALTAY st ep,

it is pngf %hbegbé@e%é&uﬁé%%ﬁﬁé Radé R8fa DS THRL gbbek -hBhe ivhieah a
thernosetting resin varnish is inpregnated to a horrzontal dir tron I n

the prescRSIARAPKSR, 1EHOFS BFe haeEivatedahope - ° MAEY Ao
hori zontal direefitgm, pi(ésteli'ﬂit imdeansidre, fiaf C@@my‘ﬁdg é@epheltl ber base
mat eri al into_%he ﬁéﬁﬁ%\:}fﬁresm varni sh regnat ed _can be
reduced- PAIsLC aPT€RAgeS ?aﬁrhﬁ?aﬁ’ui d P fed
board or failpid ek Mﬂem@mdm pihdpar adthyrunskeg td npr epseg vbtrailséd
accordin toldn%efgé_p i nv. ntiﬁ)n Jor-TAN be made small. In the present

t

‘inventio lerf'm 16 ¥01ce"STal | as nentioned above, it is
preferred to utlid ithe @Iasrqne:ctlrmmrﬂ'dr@e. of Bheyadrybngupperpt iheifiber base

materi al 4%5%&5 ¥oNGo9heRr dtr'd?igf_héxs L 85BeriBEs §a% i Sr U Bliei@blaniidy ect ed

not only fromt bottomsr but also fromthe upper side to stabilize
the fiberd Wey@af@tding resdn yarnish §Snéf“Pl’f§H§1|aﬁ§do\Fé?r a Rerazgadathi ch
can be used-ddridie present invention, air or an inert gas such as a
nitrogen gas, etc. referred. Ate the dr I ng, ste ra
tenperature in IghghedPg}gﬁ%nB\ﬂe‘hV?%th?%%& rsg? ér:,rpera ur%e or
hi gher antbvaDO€ the Hoviergntpel dicaetaiby, rsroetﬂeaiablt)ere&llee f@ntpela@lpllrl@dr ange

of 150 16, 200C (Brng ol dhieet1pers bassutmiierial HAbA oM ting Besin

t her nose InNg resin varni een | npr egnate IS prere carried out
by exposivaFriish nig hanpiraea tefdpedrat pgereduced. Thus, warpage or

dimensional change of a metal clad laminated board or a printed
wiring board prepared by using a prepreg obtained according to
the present invention can be made small.

In the present invention, to make the tensile force small
as mentionedabove, it is pfeferred toutilize an injection force
of a gas to support the fiber base material in the drying step.
In this case, the gas is preferably injected not only from the
bottom side but also from the upper side to stabilize the fiber
base material, so that it is not hanging over. As a gas which
can be used in the present invention, air or an inert gas such
as a nitrogen gas, etc., is preferred.

A temperature in the drying step or a temperature in the
drying oven is preferably a softening temperature or higher and
200°C or lower, particularly preferably at a temperature range
of 150 to 200°C. Drying of the fiber base material into which
the thermosetting resin varnish had been impregnated is
preferably carried out by exposing it in the above temperature
atmosphere for 1 to 15 minutes.

An initial temperature of the drying step or an inlet tem-
perature of the drying oven is preferably set to less than a

softening temperature of the resin. Also, when volatilization




at nosphere for 1 to 15 minutes. An initial tenperature of the drying step
or an inlet tem perature of the drying oven is preferably set to IgshSEtPhEﬁﬁ
a softening tenperature of the resin. Al so, when volatilization 01 SEP
2004 - 7 of a solvent and tenperature ;tabi lity are considered, the

initial tenperature of the drying step’or an inlet tenperature of the
drying oven is preferably 50C or higher. It is preferred to retain the

fi ber base material into which the thernosetting resin varnish had been
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char ged, 2anoi hﬁr@@aamdsrazre)lslmﬁfiaﬁémt t hélismr egnat $ohvenhk S bessygesze
rollers & whigh %lh]%l(%m%cs ta_l.ili ber Jaqlﬂl%rﬁ ‘i‘;lgg ﬁ.?/n%llartlﬂ(?_zg.ﬁileng oven

6, and draw ng ase materia such as a belt-shaped
gl ass V\mﬂéwefr‘etbrhrc Qﬂmlghas‘@l%nth\b%eﬂbﬁa%h &S Brefersefe conveyed is

i npregnated w tAhth%zbhl%%rID%%tel agyh egl avéﬁra@%te 214 pias HiHrg prletsew&der t he
i npregnation roller, 4 |nt e mgye%ﬁa%lontank dthen ng\ge Rassed
through ATYER H@eeh PR NG T P ORI y dlin the
hori zont als taypeaLd:er[@ wyven ©&f mdexlampﬂneouf ayhohézdnaailngypel lers 7. In

the hori zontal. Lunec AiaLngh Buen G (b LDERTmseLtbAACEs) Myl bropiad o 2

B- st age are a prep Prepr eg
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wi ndi ng rolder- Af { & RSN HYLUGD it i tth Qldiers into which a
thermosetting resinvarnish 2 is charged, an impregnationroller
4 in the impregnation tank 3, squeeze rollers 5 which also act
as feeding rollers, a horizontal type dryving oven 6, and drawing
rollers 7. A fiber base material 8 such as a belt-shaped glass
woven fabric or glass non-woven fabric, etc. te be conveyed is
impregnated with the thermosetting resin varnish 2 by passing
it under the impregnation roller 4 in the impregnation tank 3,
and then, it is passed through a gap between the squeeze rollers
5 and horizontally moved in the horizontal type drying oven 6
and drawn out by the drawing rollers 7. In the horizontal type
drying oven 6, the thermosetting resin is cured to a B-stage
state to prepare a prepreg. The prepreg taken out from the
horizontal type drying oven 6 is wound by the drawing rollers
7 or by awinding roller after passing through the drawing rollers
7, orcut toapredeterminedsizeafterpassing throughthe drawing
rollers 7. Inthehorizontal type dryingoven6, it is preferred
to blow up a gas such as air, etc. from the bottom side to support
the fiber base material 8. 1In this case, to stabilize the base
material without waving, a gas such as air is preferably blown
from top side. Also, in the horizontal type drying oven 6,




7, or cut to a predeterm ned size after pass ing through the draw ng
rollers 7. In the horizontal type drying oven 6, it is preferred tq pkpmegns
a gas such as air, etc. fromthe bottomside to support the fiber base
material 8. In thIS case, to stablllze the base nmaterial wthout waving, a
gas such as air is preferably bl own f§0n1top side. Also, in the horizontal
type drying oven 6, 01 SEP 2004 -- 8 rollers, etc . , my be used to

support the fiber base material . |In the present invention, injection
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Also, a wind amount from the bottom side gas injection nozzle
is preferably 200 to 400 Nm'/min, and a wind amount from the
top side gas injection nozzle is preferably 60 to 80% of the

. above. Moreover, the direction of a gas to be injected from
the gas injection nozzle is not particularly limited, and it
may be a'vertical' direction or an inclined direction.

By making the arrangement as mentioned above, inthedry ing
step, the fiber base material is so supported that it draws like
a sign curve so that a tension applied to the fiber base material
can be reduced whereby a residual strain acting on the glass
wovenn fabric can be made little.

Explanation will be made in more detail by referring to
the drawings. Fig. 2 is an outline view of another example of
a horizontal type prepreg-preparation device to be used for
producing the prepreg according to the present invention. A
prepreg horizontal type preparation device 101 has an
impregnation tank 103 into which a thermosetting resin varnish
102 is charged, an impregnation roller 104 in the impregnation
tank 103, squeeze rollers 105 which also act as feeding rollers,

a horizontal type drying oven 107 having bottom side inj ection




the drawings. Fig. 2 is an outline view of another exanple of a horizontal
type prepreg-preparation device to be used for producing the preprdyl SEP 2004
according to the present invention. A prepreg horizontal type preparation
device 101 has an inpregnation tank 103 into which a thernpsetting resin
varnish 102 is charged, an inpregnation roller 104 in the inpregnation
tank 103, squeeze rollers 105 which also act as feeding rollers, a
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is cured to a B-stage state to prepare a prepreg. The prepreg

taken out from the horizontal type drying oven 106 is wound by
the drawing rollers 108 or by a winding roller after passing
through the drawing rollers 108, or cut to a predetermined size
after passing through the drawing rollers 108.

To the bottom side injection nozzles 106 and the top side
injection nozzles 106’, a.gas is fed from blowers 110 and 110~
through pipings 111 and 111°.

The gas in the drying oven is preferably injected with
ablowingrateof Sm/minto l15m/min fromthe bottomside injection
nozzle to support the fiber base material.

Gas injection is carried out or the nozzles therefor are
provided usually with a distance of 0.5 to 1.0 m [hereinafter
referred to as "a distance (a}"], and a width of the nozzle [a
shorter width (hereinafter referred to as "a nozzle width (b) "]
is generally 0.15 to 0.30m, and it is preferred to make an angle
to the gas injection surface of the nozzle to draw a sign curve
of the fiber basematerial uniformly. Also, at thegas injection

surface of the nozzle, openings may be provided on the whole

surface but it is preferred to provide a number of holes such




Gas injection is carried out or the nozzles therefor are provided usually
with a distance of 0.5 to 1.0 m[hereinafter referred to as "a di s f
(a) "] , and a width of the nozzle [a shorter width (hereinafter i%fgf g@‘
to as "a nozzle wdth (b) "] is gener ILy 0.15t0 0.30 m and it is
preferred to make an angle to the gaé'lnjectlon surface of the nozzle to
draw a sign curve of the fiber base material uniformy. Al so, at the gas
injection surface of the nozzle, openings may be provided on the whole
surface HR SLitPs pralbmoadd BOpeoviahe o HuMSEr L 996 68NRRANGEESE P 2004
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center di %earg:aes Olfnjlehctlon nozzle is not particularly limited, and it
mé.y be a vertical direction or an inclined direction..

A size or an arrangement of the above-mentioned nozzles
is explained by referring to the drawings. Fig. 3 is a drawing
showing one example of an injection nozzle to be used in the
present invention. Fig. 3(A) is a plan view, Fig. 3(B} is a
sideviewandFig. 3(C) isafrontview. InFig.3(A), aninjection
surface is shown, and to the surface are perforated round
{circular shape) holes each having a diameter of 10 mm (which
are not shown in the drawing) so that a center distance of the
circle of 20 mm at top and bottom and right and left. Ailso,
anozzlewidth (b) and a length (d) thereof are shown. Moreover,
as can be seen from Fig. 3(B), a tapered surface is provided
at the injection surface of the nozzle.

Fig. 4 is an outline view showing an arrangement of gas
injection nozzles at top and bottom side when the nozzle as shown
inFig. 3isused. Inthisdrawing, the above-mentioneddistance
(a) and distance (c) are shown. The top side injection nozzles
are preferably provided so that they are substantially just in

between the bottomside injectionnozzles adjacent to each other,




circle of 20 mmat top and bottomand right and left. Also, a nozzle wdth
(b) and a length (d) thereof are shown. Mreover, as can be seen ffoh$H 04
3(B), a tapered surface is provided at the inj ection surface of the
nozzle. Fig. 4 is an outline view shomglng an arrangenent of gas injection
nozzl es at top and bottom si de when nozzle as shown in Fig . 3 is

used. In this draw ng, the above-nentioned distance (a) and distance (c)
are shown. The top side injection nozzles are preferably provided so that
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t he dry| L the, dr by a feeding roller positioned at
before tHe I H # e gr§gnégs é%ﬁggsthe drying oven and a draw ng

roller positi od’é(scat iaf ttdye wresany emventtinn.day dglitial temperature
of the drying step or an inlet temperature of the drying oven

is preferably less than a softening temperature of the resin.
Also, when temperature stability is considered, it ispreferably
50°C or higher.

In the present invention, it is preferred that the fiber
base material is moved to the horizontal direction during the
drying step or in the drying oven by a feeding roller positioned
at before the inlet of the drying step or the drying oven and
a drawing roller positioned at after the outlet of the drying
step or the drying oven. For this purpose, a feeding roller
may be specially provided or a squeeze roller may have a role
of the feedingroller. Also, as for thedrawingroller, a drawing
roller may be specially provided or a wounding roller may have
a role of the drawing roller.

A rotation rate of a feeding roller and a rotation rate
of a drawing roller are so adjusted that a tensile force applied
to the fiber base material into which a thermosetting resin
varnish had been impregnated in the drying oven is cancelled
or made a little. According to this procedure, a tensile force
applied to the fiber base material can be made little so that
a residual strain acting on the fiber base material can be made




step or the drying oven. For this purpose, a feeding roller my be
specially provided or a squeeze roller may have a role of the feedi gﬁ 04
roller. Also, as for the drawing roller, a drawing roller may be sg gﬂ 9
provi ded or a wounding roller may hav a role of the drawing roller.
rotation rate of a feeding roller and a rotation rate of a draw ng roIIer
are so adjusted that a tensile force applied to the fiber base naterial
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materi al fiber base material is the same or similar value as the width
of the fiber basematerial at which a thermosetting resin varnish
is impregnated. When the fiber base material into which a
thermosetting resin varnish has been impregnated is moved in
the drying oven, if a tensile force is applied to the moving
directionof the fiber basematerial, then the fiber basematerial
is elongated to the moving direction. As a result, a width
direction of the fiber base material is shrunk but by adjusting
the conditions to satisfy the above-mentioned formula (1), the
degree of shrinkage can be made little, and a residual strain
of the resulting prepreg can be further reduced.

2lso, in the present invention, in a tensile force A to
move the fiber base material, a gas injecting force B to support
the base material and a combined force F thereof, an angle 8
{(degree) formed by the tensile force A and the combined force
F preferably satisfies the following formula (2), particularly
satisfies the following formula (3). Thismeans that thetensile
force A and the floating force by the gas injecting force B can

be set to a preferred value by the weight or thickness of the

prepreg, and further can be optimized by these. Inparticular,




Is elongated to the noving direction. As a result, a width direction of

the fiber base material is shrunk but by adjusting the conditions tH1SEP 2004
satisfy the above-nentioned formula (1), the degree of shrinkage can be
made little, and a residual strain of the resulting prepreg can be further
reduced. Also, in the present invenfi&ﬁ,'in atensile force Ato nove the
fi ber base material, a gas injecting force B to support the base materi al
and a conbined force F thereof, an angle 0 (degree) forned by the

t ensi | e. fvdragethe dbd anessopbithed feprrbase materdedbl y than, siff @& ertsd e
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it is elongated to a novi @ & weet 56N to- becone a strain large. Thus, to
solve the pro ref erab sa omnn for.nul a <e<
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in the drying ouven, Jiie thRE nPSedt i Bosé epdbeyaiDi Sheat ya¢hRdLhae the fiber
base nmaterial transfers to the bottomside of the fiber base material by
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equation fferial comprising a woven fabric and to regulate the resin

attached amounts at the front and back portions of the prepreg
uniform, it is preferred to satisfy a relationship between a
gas permeability g {cc/cm’/sec) and a thickness z (um) of the

fiber base material satisfies the following eguation (4):

g < -0.1z + 25 (4)
The thickness of the fiber base material may vary depending on
thematerial itself, andpreferably 50 to 200 um. In the present
invention, the gas permeability is measured according to JIS
R 3420.

Accordingly, themetal clad laminated board or the printed
wiring boardpreparedbyusing the prepreghas particularly small
warpage or dimensional change. When the above-mentioned
prepreg is used as a prepreg for a multi-layer adhesion, the
same effects can be obtained.

On the other hand, a fiber base material comprising a
non-woven fabric has good resin-retaining property, so that it
is not necessary to consider unevenness of the resin attached
amount at the front and back surfaces of the prepreg as mentioned
above. A weighing of the fiber base material comprising a

non-woven fabric is preferably 30 to 100 g/m’ and a thickness




g S-0.1z base material may vary depending on the material itself, and
preferably 50 to 200 }am In the present invention, the gas pernedbl SER Y004
i s measured according to JIS R 3420_ Accordingly, the netal clad I|aninated
board or the printed wring board preJD red by using the prepreg has
particularly small warpage or di nensi change. Wen the above-nentioned
prepreg is used as a prepreg for a rrultl-l ayer adhesion, the sane effects
can be obtained. On the other hand, a fiber base material conprising a

non- woven St &84 e 1l cotP riesi A3 P eb®i ni ng property, so that it is not
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and back surfaces of_ the prepreg nentioned above. A é\gaﬁ aof the
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parti cul y pre err e points o rési stance an
mater-absnﬁptzon rati o. As the epoxy resin, an epoxy resin which is a

bi -functional A0r D o'%YrQ&HS%% ﬁky?&%‘lﬂn@hﬁﬂ%%%%f%c@@daqﬂed a

bi sphenol A type epoxy résin, a bisphenol type epoxy. resin i sphenol
S type eFOX IR ITRY b AHFeFcl RO PR ki nthere p‘H%)ﬁoPen’B%Fé‘RnF p8 epoxy
resin, amirn nd@@'t%eté OxSPO¥Y inr, esi Bi sghhSPheNgjpA d1mse) alediype epoxy
resin, a gI et erlfled roduct of a_polyfun tlonal henal., a
(ol yei dft Panet ch DR EREsY Sepohyt ARCELORAF AFCBRIY § Shiodenat ed
product gfhedriel -abowel s ntymes ezbaway ereslrs, @tarestiesevmter itafe emaedusual |y
used singlyg ot Jay; be, usefl An508PLRALLRA 8hokyP re@linTORE dihadSy1
ethérified product of a polyfunctional phenol, a diglycidyl
etherified product of a polyfunctional alcohol, a hydrogenated
product of the above-mentionedmaterials, etc. Thesematerials
are usually used singly but may be used in combination of two
or more kinds.
As a curing agent, it is not particularly limited so long
as it has conventionally been used as a curing agent of an epoxy
resin in the field of electric insulating material, and there
may be used, for example, anamine, a phenol andanacidanhydride,
etc. Inthe following, specific compounds are exemplified. As
an amine, there may be mentioned diethylamine, diethylene-
triamine, triethylenetetramine, diethylaminopropylamine,
aminoethylpiperazine, menthenediamine, methaxylylenediamine,
dicyanediamide, diaminodiphenylmethane, diaminodiphenyl-
sulfone, methylenedianiline, methaphenylenediamine, etc. As
a phenol, there may be mentioned bisphenol, bisphenol A,
bisphenol F, a phenol-novolak resin, a cresol-novolak resin,
a bisphenol A-novolak resin, and an alkyl group substituted
product of the above, etc. As an acid anhydride, there may be
mentioned hexahydrophthalic anhydride, tetrahydrophthalic
anhydride, pyromellitic anhydride, chlorendic anhydride, nadic

anhydride, methylnadic anhydride, dodecynylsuccinicanhydride,




As a curing agent, it is not particularly limted so |ong as it has
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di ethyl am ne, diethylene- triamne, triethylenetetram ne, iam ne,

met haxyl yl enedi am ne, di cyanedi am de, di am nodi phenyl et hane,

di ami nodigﬂhﬂwlic sulthaie de, nmethéheﬁBthkbpétha&éCh@@hﬁyi@ﬁemaelrﬁir{?a ,

etc. t @ée nﬂ?}/ n%fl%esd zﬂ.‘ ly Qis'sé?f'esrlqlgf‘ but

blsphenol a p eno -novo resin, cresol -novol ak resin, a blsphenol
A-novol aknaeshe, used AR aPRDLNGEHAR §ﬁb§wpt QtedOrSr 5dGES -of the above, etc.

As an acid anhwg Iephe,e d?ﬁl%e"éﬁ)ﬁ ba nBeBLERNEPpEEX segirpggmaém@ha&mwrl de,
tet rahydropht hal i c r

i de, pyronel|itic anhydri de, q(orendlc
anhydri de® %cﬂo’éﬂ%i’/ﬁr’?ﬂ%e ARt %W rnovolak type epoxy
dodﬁcmyllswﬁmnlacmm?mmrdﬂh AS-hoSH?aZ@Q@pe éﬁoﬁphrbghnc aabyd[]me as a |
met exahydr o ic_an anhydr i de c S terials
are ﬁsual‘? Jd'é%g P%gl%/n%‘ﬁ?i/a{ﬁ'ﬁypﬁé) -éodl FRS O mbichiat F%epoﬁmgloglrorﬁaa)?
ki nds. Asrmmpax;reﬂse:s]j—m,onwhuk/néMI y[basmmrgolr@sruwwcslmthla, etc.,
D Lo 2 Bl RO EY o) Bonh BRIy DOHOLHed ¥ RE IR B8 the 2

bi sphenol oxXy resi curing agent, a
novol ak t@¢me®h@n@ﬁU¢ESLﬁ gncﬁlégné phenol -novol ak resin, acresol -novol ak

resin, abi Sphenﬂlléa‘cﬂﬂqu{gagﬁgﬁ'tnlsQ.’:&mula?f.r@d Bheéﬁra%m&hmﬁdol B €nbination
since heat resistance of cured product is excellent. f‘}?ﬁc % agent

i s fornuleTeve henh aboudfursitigrglt grpup lneﬁﬁrev%‘i”éh’flgo?g%tmf' gr oup
in the curlertgzﬁ&emn@aﬁ@@m@poscyegubupl Enttioé EFoepes gt omeﬂeﬁdrtalxepoxy

resin, pref | f,0.85.t0-.1. 1 eq unt of‘
t he func’trrl %ﬂﬁj ’{:%t f?gsngl?r r‘ié S&%”aulgn%essft htgllrllg(gﬁr%o eqU| vaI ‘ent  or

if it excmadstllonal angupalisrithe cheigbassent dsslesdihaonped sawieralfgng he
resul ti ngof’?tfeﬁrﬂ @*cggﬁgrﬂaﬁ é&\!‘i@@ﬂeﬁt Kehy W O8CAREE L 18R ddifeBAIre

resistance i s
of the resulting material becomes low and likely hygroscopic

so that heat resistance is lowered.

To the above-mentioned epoxy resin and the curing agent,
a curing accelerator is further added, if necessary. As the
curing accelerator, it is not particularly limited so long as
it is a compound having a catalytic function which accelerates
the etherifying reaction of the epoxy group and the phenolic
hydroxyl group. There may be mentioned, for example, an alkali
metal compound, an alkaline earth metal compound, an imidazole
compound, an organic phosphor compound, a secondary amine, a
tertiary amine, a quaternary ammonium salt, etc. An imidazole
in which an imino group is masked by acrylonitrile, isocyanate,
melamine acrylate, etc. is preferablyused since a prepreg having
twice or more of preservation stability than the conventional
material can be obtained.

These curing accelerators may be used in combination of
several kinds. An amount thereof tobe formulated is preferably
0.01 to 5 parts by weight based on 100 parts by weight of the
epoxy resin. If it is less than 0.01 part by weight, curing
acceleration effect tends to be lowered, while if it exceeds




To the above-nenti oned epoxy resin and the curing agent, a curing
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is not particularly limted so long as it is a compound having a catalytic
function which accelerates the etherifying reaction of the epoxy group and
t he phenolic hydroxyl group. There be nmentioned, for exanple, an
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2- phenyl - 4- et I'i m dazol i ne,  2-i sopropyl i m dazol i ne,
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Moreover, if necessary, other compounds may be formulated in
the range which does not interfere with the effect of the present
invention.

The above-mentioned thermosetting resin and the other
components are used as a varnish by dissolving or dispersing
in a solvent. As the solvent to be used, there may be mentioned
aketone type solvent suchasacetone, methyl ethyl ketone, methyl
isobutyl ketone, etc.; anaromatic hydrocarbon type solvent such
as toluene, xylene, etc.; an ether type solvent such as ethyl
acetate, etc.; an amide type solvent such as N,N-dimethyl-
acetamide, etc., an alcohol type solvent such as methanol,
ethanol, etc. Thesesolventsmaybe usedsingly or incombination
of two or more kinds. A solid concentration of the varnish is
preferably adjusted to 50 to B0% by weight.

An impregnation method of the thermosetting resin varnish
into the fiber base material is not particularly limited, and
it is preferred to pass the fiber base material through a tank
in which the thermosetting resin varnish is filled. At this
time, a resin attached amount to the fiber base material is

preferably 35 to 60% by weight in terms of the varnish solid
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processing to the metal foil of the metal foll clad laminated
board. Thecircuitprocessingcanbecarriedoutby, forexample,
after forming a resist pattern on the surface of the metal foil,
removing the foil at an unnecessary portion by etching, peeling
theresist pattern, forming anecessary throughholesbydrilling,
forming a resist patternagain, applyingaplating for connection
of the through holes, and finally removing the resist pattern.
On the surfaceof theprintedwiringboard, ametal foil-laminated
prepreg is further laminated according to the same conditions
as the formationof the above-mentionedmetal foil cladlaminated
board, and the same circuit processing procedure is carried out
to form a multi-layered printed wiring board. In this case,
athroughhole(s) is/arenot necessarily formed, andaviahole(s)
may be formed or the both holes may be formed. Such a
multi-layered lamination may be carried out with a necessary
number of sheets.

In the present invention, a prepreg having a little

residual strain can be obtained by adjusting a tensile force
during the drying step, moving the fiber base material to the

horizontal direction and carrying the same by an injection force

of a gas.




A printed wiring board can be prepared by applying a circuit processing to
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surface of the woven fabric can be reduced, and then, the resin
is cured so that fluctuation of the resin attached amount to
the fiber base material at the front and back surfaces thereof
can be made little. Thus, a prepreg having less fluctuation
in resin attached amount to the fiber base material at the front
and back surfaces thereof can be cbtained so that a metal clad
laminated board and a printed wiring board having excellent
surface smoothness, plate thickness precision and warpage

characteristics can be obtained.

Examples

Next, the presént invention is explained in more detail
below by referring to Examples, but the present invention is
not limited by these.
Example 1

In methyl ethyl ketone were dissolved 100 parts by weight
of abrominatedbisphenol Atype epoxyresin {(anepoxyequivalent:
480, a bromine content: 21.5% by weight), 2.6 parts by weight
of dicvane diamide and 0.2 parts by weight of 2-ethyl-4-

methylimidazole to prepare a thermosetting resin varnish having




| owering in viscosity of the resinis controlled by making an initial
tenperature of the drying step or an inlet tenperature of a horlzgqggbzm‘
type drying oven a softening tenperature of the resin or |ower
Accordingly, fluidization of the resin at the surface of the woven fabric
can be reduced, and then, the resin  i's cured so that fluctuation of the
resin attached anmount to the fiber base material at the front and back
surfaces thereof can be nade little. Thus, a prepreg having | ess
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in Fig. 1 was ernpsétting resin varnish is
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having a thi ckifsssgc 0F 286 tHBn S0 fashPedrpady | bt¥n of sSagcEenBolvgec and a
wi dth of 1.2 m_was tﬁﬁsséd t he ethrou h to égpregnate the thernosetting

resin varnish il I%E% TrC. the gl ass woven fabric
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a drying oven tPPotp epar e ate ggg%ﬂ@g&@%@m }Cﬁl ght of the resin
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conponent . The speC| |ca I on O % oven IS as
Rotation rate of a draw:.ng roller: 25 m/mln

Tensile force applied to a glass woven fabric into which
the thermosetting resin varnish had been impregnated: 2.3 N/cm
(immediately before the drawing roller) '

Temperature in the drying oven: 70 to 150°C for 35 seconds
and retained at 150 to 185°C for 50 seconds

Incidentally, in the drying oven, to support the fiber
base material, air was blown from downward and air was also blown
from upward to stabilize the fiber base material.

Example 2

In the same manner as in Example 1 except for changing
the tensile force applied to the glass woven fabric into which
the thermosetting resin varnish had been impregnated to 3.0 N/cm
(immediately before the drawing roller}, a prepreg containing
46% by weight of the resin component was prepared.

Example 3

In the same manner as in Example 1 except for changing
the tensile force applied to the glass woven fabric into which
the thermosetting resin varnish had been impregnated to 1.5 N/cm
(immediately before the drawing roller), a prepreg containing

46% by weight of the resin component was prepared.

Example 4
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the thernosetting resin varnish had been inpregnated: 2.3 Ncm
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t hi ckness of nm and a gas perneation  degree of 8 cc/cnm/sec as the
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containing 46% by weight of the resin component was prepared.
Example 7

In the same manner as in Example 1 except for using a glass
woven fabric having a thickness of 0.10 mm and a gas permeation
degree of 10 cc/cm’/sec as the glass woven fabric, a prepreg
containing 46% by weight of the resin component was prepared.
Comparative example 1

In the samemanner as inExample 1 except forusingavertical
type drying oven as the drying oven and a glass woven fabric
having a thickness of 0.10 mm and a gas permeation degree of
5 cc/cm’/sec as the glass woven fabric, a prepreg containing
46% by weight of the resin component was prepared. A size of
the vertical type drying oven in this prepreg producing device
is a height of 17 m, and the fiber base material is reciprocated
through a roller and a length of 34 m is to be existed in the
drying oven. Except for the above, the specification was made
the same to those shown in Fig. 1. However,

Rotation rate of a slide roller: 0.7 m/min

Rotation rate of a drawing roller: 25 m/min
were employed. To feed the fiber base material stably without
fluttering, it was necessary to make the rotation rate of the
drawing roller larger than that of theslideroller. The tensile
force immediately before the drawing roller was 3.4 N/cm.




Exanple 6 In the same manner as in Exanple 1 except for using a glass

woven fabric having a thickness of 0. 10 mm and a gas perneation dgqrm 004
15 cc/cm/sec as the gl ass woven fabric, a prepreg containing 46% by

wei ght of the resin conponent was pr_eaalre_d. Exanple 7 In the same nmanner
as in Exanple 1 except for using a glass woven fabric having a thickness
of 0.10 nm and a gas perneation degree of 10 cc/cnm/sec as the gl ass woven
fabric, a prepreg containing 46% by wei ght of the resin conponent was
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made th S hgyn in Fig. 1. However, Rotation rate of a slide
rol ler: %O'Sﬁ%%mt"%é rF?Lc))'tdgltl\?on rate of a drawing roller: 25 mmn were
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was necesSaimpildd Mk thenfotahpePatale ekahPlesdr AMAP reld efud afger than
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rol | er wa¥esiefaymiRedFigep SPpnSr %B’H'% At W%P IH" #97¢ Ssane
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havi ng a _t.hi.ckness of_ 0. 10 and. S i 20 ﬁg{ cm 2
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resin coffeEsentonss i tutdgaeddnaThe indnsveee flonciand vek dinaTdiaph eSS t he
drawi ng ;rQld & 485 13 frdi&Mot plates and molded by a multi-step press

at a temperature of 185°C and a pressure of 4 MPa for 85 minutes

to prepare a both surfaces copper clad laminated board. Circuit

processing was applied to the resulting both surfaces copper

clad laminated board according to the conventiconal manner to

prepare a printed wiring board. These performances are shown

in Table 1.
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As clearly seen from the results shown in Table 1,
characteristics of the copper clad laminated boards of Examples
1 ro 7 are superior to those of Comparative examples 1 and 2
in less dimensional change, and in the multi-layered adhesion,
they were also less warpage and dimensional change.

Example 8

In methyl ethyl ketone were dissolved 100 parts by weight
of a brominated epoxy resin (an epoxy equivalent: 470, a bromine
content: 20.5% by weight), 3 parts by weight of dicyane diamide
and0.lpartsbyweightof 2-ethyl-4-methylimidazole, and further
85 parts by weight of aluminum hydroxide having an average
particle size of 10 um was added to the mixture as an inorganic
filler to prepare a thermosetting resin varnish having a solid
component of 83% by weight. In the same manner as in Example
1 except for using the above thermosetting resin varnish and
using a glass woven fabric having a thickness of 0.54 mm and

aweighing of 73 g/m’ as the fiber base material, a prepreg having

a varnish solid component of 88% by weight was prepared. Then,
in the same manner as in Example 1, a both surfaces copper clad
laminated board was prepared by using the prepreg, and the
resultingmaterial was subjectedtocircuit processingaccording
to the conventional manner to prepare a printed wiring board.
A dimensional changing ratio of the resulting printed wiring
board was 0.05% and a warpage amount was 0.5 mm.
Example 9

In the same manner as in Example 8 except for using a glass
woven fabric having a thickness of 0.41 mm and a weighing of
S0 g/m’ as the fiber base material, a prepreg having a solid
component of 88% by weight was prepared. Then, inthe samemanner
as in Example 1, a both surfaces copper clad laminated board
was prepared by using the prepreg, and the resulting material
was subjectedtocircuitprocessingaccording totheconventional
manner toprepareaprintedwiringboard. Adimensionalchanging
ratiooftheresultingprintedwiringboardwas0.05% andawarpage
amount was 0.5 mm.
Example 10
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In the same manner as in Example 8 except for using a glass
woven fabric having a thickness of 0.75 mm and a weighing of
100 g/m’ as the fiber base material, a prepreg having a solid
component of 88% by weight was prepared. Then, inthe same manner
as in Example 1, a both surfaces copper clad laminated board
was prepared by using the prepreg, and the resulting material
was subjectedtocircuitprocessingaccording totheconventional
manner toprepareaprintedwiringboard. Adimensional changing
ratiocof theresultingprintedwiringboardwas0.05%andawarpage
amount was 0.5 mm
Comparative example 3

In the same manner as in Comparative example 1 except for
using the thermosetting resinvarnishandthe fiber basematerial
used in Example 8, a prepreg was prepared. Then, in the same
manner as in Example 1, a both surfaces copper clad laminated
board was prepared by using the prepreg, and the resulting
material was subjected to circuit processing according to the
conventional manner to prepare a printed wiring board. A
dimensional changing ratio of the resultingprintedwiringboard
was 0.1% and a warpage amount was (.5 mm.

Example 11

In 90 parts by weight of methyl ethyl ketone were dissolved
50 parts by weight of a bisphenol A novolak type epoxy resin
{Epicron N-868, trade name, available from Dainippon Ink Kagaku
Kogyo K.K., Japan), 40 parts by weight of a bisphenol A novolak
type epoxy resin {YLH-129, trade name, available from Yuka Shell
Epoxy K.K., Japan), 50 parts by weight of a brominated bisphenol
A type epoxy resin (ESB-400, trade name, available from Sumitomo
Chemical Kogyo K.K., Japan) and 1 part by weight of
1-cyanoethyl-2-phenylimidazole to prepare a thermosetting
resin varnish. In the same manner as in Example 1 except for
using the above thermosetting resin varnish and using a glass
woven fabric having a thickness of 0.10 mm and a gas permeability
of 15 cc/cm’/sec as the fiber base material, a prepreg having
a resin component of 50% by weight was prepared. Then, in the

same manner as in Example 1, aboth surfaces copper clad laminated
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As clearly seen fromthe results shown in Table 1, <characteristic H
copper clad | am nated boards of Exanples 1 to 7 are superior to those of
Conparative exanples 1 and 2 in |ess dbnensional change, and in the

mul ti-layered adhesion, they were also | ess warpage and di nensi onal

change. Exanple 8 In nethyl et hyl ketone were dissolved 100 parts by weight
of a brom haped epnuynmiganﬁqeﬁm'epﬁmyge@®¢v@I%m19947@ndatb¢oﬁﬁﬁéltééﬁtent

20.5% b a t Yanse ad
bywei gh%/ \gﬁgweé:r)hl - %aB E%EPQ&: ggecgfn%l?t?t her éjéSsgmgﬁcs gpl\%egl} gjgtr??%grses

alunrnunrhyéﬂﬁﬁﬂﬁ§Qﬂ§ArﬂFQﬂﬁﬁnﬁﬁeﬂ%ﬁpiﬁﬁt¢6@%l%F§@ U#rlng &8s -ad¥ed to

the m xtur alﬁén%riddm_r 8RBhGinkidd8lo 8 tRicepas el 8 hhprTseldw v igsbard
varni sh having a solid _conponent of 83% by wejght- In the same manner as

in Exanpl ewat &% a¥t aNHPIFR ABIVR® 1 ¥2F ndsetT™ng resin varni sh and
using a gl@@&ggygﬂ1ééﬂuxémﬁmwwgg a thickness of 0.54 nnrand a WE|gh|ng of

73 g/n2 as the frber base materi al re avin

corrgonent of 88%By B %iHEe \ngnﬁ'reﬁﬁr)e‘g #\?@%ar%ﬁvr? t%h‘g ?é ce}ot fs in

Exanpl e 1, ua1mgthsmhbammsanmqmgre$a@vakansh&ﬂeﬁtbeém@amﬁﬁ%ﬁepaﬁédaﬂy
h : ! . )

using the prepy bk ﬁQﬂP teahlreasghf rﬁ}%?'%%na & ng %adsubrﬁ&ﬁedup tHd Gkde

processi ng -accor e co r to prepare printed
Wi ring boam@gnnex drsnénsﬁﬁﬁmpléhéngﬁ*« ﬁ@?@tﬁlﬁf@fcet%;ﬂqw cilag pArdr8ded ring

board was §c33% Rt HMHLAUE VDN nyashd. Br8Preg, and the resulting

material was subjected to circuit processing according to the
conventional manner to prepare a printed wiring board. A
dimensional changingratio of the resultingprintedwiring board
was 0.06% and a warpage amount was 0.5 mm.
Example 12

In methyl ethyl ketone were dissolved 100 parts by weight
of abrominatedbisphenol Atype epoxyresin (anepoxy equivalent:
480, abromine content: 21.5%byweight, a softening temperature:
80°C), 2.6 parts by weight of dicyane diamide and 0.2 parts by
weight of 2-ethyl-4-methylimidazole to prepare a thermosetting
resin varnish having a solid component of 65% by weight. Also,
a prepreg horizontal type producing device as shown in Fig. 1
was used. The above-mentioned thermosetting resin varnish is
placed in an impregnation tank, and a belt-shaped glass woven
fabric having a thickness of 0.20 mm, a gas permeability of 5
cc/cm’/sec and a width of 1.2 m was passed therethrough to
impregnate the thermosetting resin varnish into the glass woven
fabric. Then, the glass woven fabric into which the
thermosetting resin had been impregnated was passed through a
drying oven to prepare a prepreg containing 42% by weight of
the resin component.

The specification of the drying oven is as follows:

Length of the drying oven: 35 m

Retention time of the glass woven fabric into which the

thermosetting resin varnish had been impregnated: 50 seconds




Exanple 9 In the same manner as in Exanple 8 except for using a glass
woven fabric having a thickness of 0.41 mmand a wei ghing of 50 girﬁ EEZW#
the fiber base material, a prepreg having a solid conponent of 889 §

wei ght was prepared. Then, in the same manner as in Exanple 1, a both
surfaces copper clad | ami nated board- Was-prepared by using the prepreg,
and the resulting material was subjected to circuit processing according
to the conventional nanner to prepare a printed wiring board. A
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manner as I'n e 8 except using a ass woven fabric havi ng
t hi ckness ofovEIY 6ahmit Gridnte WEP-@HNR:F éhermeéegﬁﬁegaeewevwaéeh&%% een

material, %nﬁfreéb‘r?&étﬁvispgpa?s§éﬂ't%r&@@ﬁon§ﬂ& Qlfte8§3/ﬁ1§¥r¥.\@tlgats ws the
prepared. Then, 1 n the sane manner _as in Exanp a both sur S copper

ce
clad | ani ndtesPasdare TR et SRy %%Fﬁﬁaﬁﬁe ﬂhﬂn%ﬁ?g%ﬁ% 3 F%gultlng
material  vasnpadiected ép ehd Ctléép@df@E@ésr@@nQCﬁﬁédhﬁgfblehe convent i onal

manner to prepare a_printed r|n ar S, i ti,o of
the resulting print EBWFF%’%’&‘P% 65& (é%ﬂd \%argp %12%%% %atlﬁ 6’5 mm
Conparative exanplesacbndtheomaﬁeom&mnemlai i & .Gonmpandtlivde exanple 1 except
for using the ther@B§§ﬁt£88mr%§bﬁ Yﬁ @I%H aqutgp figker base materi al

pr e

used in Exanple 8, a prepre n, I'n the same nmanner as in
Exanple 1, a both sﬁoﬂacbsregppéroel391¢amlnaﬁeé Thod8® “Was prepared by

usi ng the prepreg, gggthheo5ﬁsgg5hngnqu5qr|@IOwgs q@@p@pted to circuit
processing accordlngéto the canventi qnal r to_prepare a printed

W ring board- A di K§Poﬁ8PmcﬁéﬁE|ﬁ&1F&Flo 4t e ﬂé§th|ng printed wiring
board was 0. 1% atft s Wi pagee anbunts Wade Or &l hasy : EXBinpleidl In 90 parts by

wei ght of nethyl Reétha}/tlokftroa ofea d&rsoiﬁlg roller: 25 m/min

Tensile force applied to the glass woven fabric into which
the thermosetting resin varnish had been impregnated: 2.3 N/cm
(immediately before the drawing roller)

Incidentally, in the drying oven, to support the fiber
base material, air was blown from downward and air was also blown
from upward to stabilize the fiber base material.

Example 13

In the same manner as in Example 12 except for using a
glass woven fabric having a thickness of 0.10 mm and a gas
permeation degree of 15 cc/cm’/sec as the glass woven fabric,
a prepreg containing 46% by weight of the resin component was
prepared.

Example 14

In the same manner as in Example 12 except for setting
the drying oven inlet temperature to 150°C and maintaining the
temperatures in the drying oven to 150 to 180°C in Example 10,
a prepreg containing 42% by weight of the resin component was
prepared.

Each of the prepregs prepared in the above-mentioned
Examples 12 to 14 and Comparative examples 1 and 2 was cut to
a predetermined size, copper foils with a thickness of 18 um
wereprovidaitothebothsides,andthenmterialwassandwiched
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onal

480,
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mm Exanple 12 In nethyl ethyl ketone were dissolved 100 parts by weight
of a brdminated Dbi spherample Exatp B EXam@Sie] dba2ReX Ve & Gdmpakaive
a bromne content: 21]5%yiwei ght, 13ane|di and de |angksbhp? epar tis epmpiei Zhi
2- et hyl - fpeindddan sidrol e to [prepare & thernosletting

glass woven 0.2 0.1 0.2 0.2 0.2

fabric {(mm)

Board

thickness 0.0021 0.001 0.0027 0.0015 0.0015

deviation*l

Surface

smoothness*2 10 10 20 20 20

(pm)

Dimensiconal

change*3 (%) 0.01 0.02 0.01 0.03 0.06

Warpage

amount*3 0.3 0.2 1.2 1 1

(mm)

*]: Deviation when plate thicknesses were measured at optional

50 points of the both surfaces copper clad laminated board sample

having a size of 300 mm x 300 mm.

*2 . Difference between the maximum value and the minimum value

when plate thicknesses were measured at optional 50 points of
the both surfaces copper clad laminated board sample having a

size of 300 mm x 300 mm.

*3 .

At the center portion of the sample having a size of 300

mu x 300 mm, a marking point was marked and warpage {maximum)

at the edge portion and dimensional change by circuit processing

to the printed wiring board were observed.




resin varnish having a solid conponent of 65% by weight Also, a prepreg
hori zontal type producing device as shown in Fig. 1 was used. The 01 SEP 2004
above-nentioned thernosetting resin varnish is placed in an inpregnation
tank, and a belt-shaped gl ass woven fabric having a thickness of 0.20 nm

a gas perneability of 5 cc/cnR /sec-aB8 a width of 1.2 mwas passed
therethrough to inpregnate the thernosetting resin varnish into the gl ass
woven fabric. Then, the glass woven fabric into which the thernosetting

resin had been i Mgt eyjrRREly GeeTpdssur the qegnlas ¢hpwy igvdakle grepde a
prepreg Corﬁ@éﬁﬁflaléa%wnwmcﬁd sEﬁ?lé‘%%f‘EﬁQfﬁﬂ?P@é@b tolie a%l&%(i‘dfl'r@at I on
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enperat ure oven oven was rtitione 5|x
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t her noset t iang ulesivimeabfi Ahlbadlbheern adnpsegnatere il passad iedigiy b@nd
t he tenper af ures of the respective roons were made constant. The | engths
and the terrpera?ures of the respective roons are as follows. First room
frominiti dxample5lm 70C (Inlet tenperature) Second roomfrominitial:
4.5 m 100C Third I I3 @l
3% M i00C Firyn TEAERNARLAL Micord Robidin fa LIoOBIEC Y LR

i n, 140C Rot%f @Mqﬂw@@@@h@é@élt{m@ewﬁﬁhn (Rey epBY ey adeng :

dravm ng roldss; 2% ¥l _E%El&‘:'eh% foLCQ%aB?'xh@Pgﬁ@) the. Q';@&&W@eﬁ@wﬂ C
into which H:g*therm) ett| $ $ Zarnlsh had bee WE ? nah 3 2.3 NNcm
(i medi atew} SYFE 0 r§>ama.1a¥nvawf}t Ph ERELEYyIAG oven,
to support mélﬂnf'lheidab@]s@ tﬂi&iﬁpﬁe adiHe siiss ot Iy reeindesmbsid havd nai r

was al so blown ;4 component of 65% by weight. Also, a prepreg horizontal

6.0

type producing device as shown in Fig. 1 was used. The
above-mentioned thermosetting resin varnish is placed in an
impregnation tank, and a belt-shaped glass woven fabric having
a thickness of 0.20 mm, a gas permeability of 5 cc/cm’'/sec and
a width of 1.2 m was passed therethrough t¢d impregnate the
thermosetting resin varnish into the glass woven fabric. Then,
the glass woven fabric into which the thermosetting resin had
been impregnated was passed through a drying oven to prepare
a prepreg containing 42% by weight of the resin component.
The specification of the drying oven is as follows:
Length of the drying oven: 35 m
Temperature in the drying oven: the drying oven was
partitioned to six rooms while a space through which the glass
woven fabric into which the thermosetting resin varnish had been
impregnated is passed through, and the temperatures of the
respective rooms were made constant. The lengths and the
temperatures of the respective rooms are as follows.
First room frominitial: 4.5m, 70°C {Inlet temperature}
Second room from initial: 4.5 m, 100°C

Third room from initial: 4.5 m, 140°C

Fourth room from initial: 4.5 m, 180°C
Fifth room from initial: 6.0 m, 180°C




fromupward to stabilize the fiber base material. Exanple 13 In the sane
manner as in Exanple 12 except for using a glass woven fabric havi rhgggﬁp 004
t hi ckness of 0.10 mm and a gas perneation degree of 15 cc/cnR /sec a h%
gl ass woven fabric, a prepreg containing 46% by wei ght of the resin
conponent was prepared Exanple 14 I t2%e sanme manner as in Exanple 12
except for setting the drying oven inlet tenperature to 150C and

mai ntaining the tenperatures in the drying oven to 150 to 180C i n Exanpl e
10, a prepreg conSaxtingatvoinomeingiitiaf: thel resi h4@d@ponent was
prepared Each of S epar kRt ve-menti oned Exanples 12
to 14 and Conpar a}%%e&%g{n&ﬁe%gﬁ gﬁgggt\ﬁi\gg ﬁlgizé?% a predeterm ned size,
copper foils with a thidkneazgs 18disraneer éapr ol déd™t o t he both sides,

and the material was sandw ched G4 ﬁfegtggo as:216 m/E@csmrror plates
made of stainless havi 2%1 a thickness of 1.8 mm Thezggconz}ii uti onal

materials were |ani nat EEPhiFRAUEC F mBRI ST HRRr 928 | PrRed¥ihot pl at es

and nol ded by a nulti- giepEcpiessoftwindenperaidsat appdé85Giaadtaopr essure
of 4 MPa for 85 I nutes, to prepare a_both surliaces copper clad | am nat ed

board. Gircuit protessT iy vid° appl Fet*?B FRE&ZFESul ting both surfaces
copper clad | am nat ed bBdandzchos didgstantde{gbnvenfbomal manner to

prepare a printed wiring heard o Regf %@&gga é)%sthg H?EQC surfaces copper
ring

clad | am nated boards and the printe oards are shown in Table 2.

Tabl e 2 Exanpl eExanpl eBdavplaComparet | velerpedagase 1D43Wmeiipl e lexanpl e
2 Thickness of glass woygl:dbl b 20r28a 2 febricaf MhwBeakdrection

Arrangement of top and bottom gas injection nozzle:
alternate
Distance of top and bottom gas injection nozzle: 60 mm
Length of respective nozzles {(d): substantially the same
as glass woven fabric
Retention time of the glass woven fabric into which the
thermosetting resin varnish had been impregnated: 50 seconds
Temperature in the drying oven: Inlet temperature 70°C
Gradually elevated and at the point of retention
time of 35 seconds: 150°C
Thereafter: 150 to 185°C
Rotation rate of a slide roller: 25 m/min
Rotation rate of a drawing roller: 25 m/min
Tensile force applied to the glass woven fabric into which
the thermosetting resin varnish had been impregnated: 2.3 N/cm
{(immediately before the drawing roller, horizontal direction)
9=40
Incidentally, in the drying oven, to support the fiber
basematerial, air was blown from downward and air was also blown
from upward to stabilize the fiber base material.
Example 16
In the same manner as in Example 15 except for adjusting
the tensile force to 6=20, a prepreg containing 46% by weight
of the resin component was prepared.

Example 17




t hi ckness0. 00210. 0010. 00270. 00150. 0015 devi ati on*1 Surface snoot hness*2
1010202020 (11nm) Di nensional 0. 010. 020. 010. 030. 06 change * 3 (% War Qag$EP 2004
anount *30. 30. 21. 211 (mm) *1: Devi ati on when pl ate thi cknesses were neasured
at optional 50 points of the both surfaces copper clad | am nated board
sanpl e having a size of 300 nmx 300 m% —*2: Difference between the
maxi mum val ue and the m ninum val ue when plate thicknesses were neasured
at optional 50 points of the both surfaces copper clad | am nated board
sanpl e having a Yt Z8€faBgonaiiKr 309 imnExagwlat 1bhexeent diop@&diivet ia1g t he

sanpl e havi fige & i€ OfF 3% 8B%58003 BR¢ r@ar&r&@amrﬂ% Mg R diand
war page (max¢ m.hrr%l at . the edge portion and dinensi onal change By circuit
processi ng % otRHeF $F At EPRPRERY Yoar BXRBRESBbserved. 0 SE P 2004 - 2 8

As clearly mempieongthe results shown in Table 2, the copper clad

| am nat ed board sal H&; of Exanpl es %?:t°ﬁ§$ a;%?%g%%%§ to the present

i nvention each have 16s$ 3T & ditfendieh: ERN AP KSR es
of Conpar atddasexerperstdband Ravihgra thankhhespoésent i mreahidor, gard

256 cont1 rred T b T e o 5 st FRe iy e i e B

di ssol ved 1DEHSEHTEY BPINSI1igGHNT 46 %ablr i aiht celbi Epharsin Aompemespoxes esin
(an epoxy egpdpyatent: 480, a bromine content: 21.5% by weight), 2.6 parts
by wei ght éiaégfgafg diam de and 0.2 parts by weight of 2-ethyl-4-

In the same manner as in Example 15 except for making the
number of the upper side injection nozzles the same as that of
the bottom side injection nozzles, and the upper side injection
nozzles were arranged so that they are opposed to the bottom
side injection nozzles, a prepreg containing 42% by weight of
the resin component was prepared.

Each of the prepregs prepared in the above-mentioned
Examples 15 to 19 and Comparative examples 1 and 2 was cut to
a predetermined size, copper foils with a thickness of 18 um
were provided to the both sides, and the material was sandwiched
to mirror plates made of stainless having a thickness of 1.8
mm. These constitutional materials were laminated thirteen
times, inserted into press hot plates and molded by amulti-step
press at a temperature of 185°C and a pressure of 4 MPa for 85
minutes to prepare a both surfaces copper clad laminated board.
Circuit processing was applied to the resulting both surfaces
copper clad laminated board according to the conventional manner
to prepare a printed wiring board. Performances of the both

surfaces copper clad laminated boards and the printed wiring

boards are shown in Table 3.
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*1:

Prepreg width shrinkage rate was measured by deducting a

width of the prepreg from a width of the glass woven fabric as
the starting material, and a rate thereof based on the width
of the glass woven fabric as the starting material was measured.
*2:

mm x 300 mm, a marking point was marked and warpage (maximum)

At the center portion of the sample having a size of 300

at the edge portion and dimensional change by circuit processing
to the printed wiring board were observed.

As clearly seen from the results shown in Table 3, the
copper clad laminated board samples of Examples 15 to 19 according
to the present invention each have less warpage and dimensional
change than the samples of Comparative examples 1 and 2 other
than the present invention, and warpage and dimensional change
at the time of multi-layer adhesion were also confirmed to be
little.

Utilizability in industry
Intheprepregpreparedaccording to thepresent invention,
residual strain is difficultly caused since a tension applied
tothe fiberbasematerial canbereducedat thetimeofpreparation
thereof.
prepared by using the same has little warpage and dimensional

Ametal clad laminated bocard andaprintedwiring board




Direction of wind: vertical |ower direction Arrangenent of top and bottom
gas injection nozzle: alternate Distance of top and bottom gas inj Egm%m
nozzle: 60 nm Length of respective nozzles (d) : substantially the

as glass woven fabric Retention tine of the glass woven fabric into which
the thernosetting resin varnish had béén i npregnat ed: 50 seconds
Tenperature in the drying oven: inlet tenperature 70C G adually el evat ed
and at the point of retention time of 35 seconds: 150C Thereafter: 150 to
185C Rot at iGH%R e SLS® . s@ B& PGt M ighhian rerdtatitsachigte agiouatdtdani ng
rol ler: 25 yHdrifipkanyalse hakeeianphisedets thecBhassawonehd dWdLiddd @onhi ch
the thernosetting resin varnish had b %n i npreghated: 2.3 N.cm

(i medi at e|§1aotefaoﬁ‘éettar¥e 'W%qeéf ; C}ﬂﬁﬁ & PELFERG Wity ingehpard

| nci dent al Ihgvinyg eke edlgnigs oy tice i ds t PRatelgli classs prieriisdlon ai r
was bl own froden downwar d ﬁmd ir waé.al so_hl gwn fromapward to stabilize
the fiber BHe MRS CPEBAnpFe 167 TR T8 ﬁnBrﬁgHﬁﬁ "as in Exanple 15
except for adjusting the tensile force to 0=20, a prepreg containing 46%
by weight of the resin conponent was prepared. Exanple 17 01 S E P 2004 -
30 In the sane manner as in Exanple 15 except for adjusting the tensile
force to 0=55, a prepreg containing 46% by weight of the resin conponent
was prepared. Exanple 18 In the same nmanner as in Exanple 15 except for
using a glass woven fabric having a thickness of 0.10 mm and a gas
perneati on degree of 15 cc/cnR /sec as the glass woven fabric, a prepreg
contai ni ng 46% by wei ght of the resin conponent was




prepared Exanple 19 In the sanme manner as in Exanple 15 except for making
the nunber of the upper side injection nozzles the sane as that ofuﬁng2m4
bottom side injection nozzles, and the upper side injection nozzles were
arranged so that they are opposed to the bottom side injection nozzles, a
prepreg containing 42% by wei ght of the resin conponent was prepared. Each
of the prepregs prepared in the above-3%enti oned Exanples 15 to 19 and
Conparative exanples 1 and 2 was cut to a predeterm ned size, copper foils
with a thickness of 18 m were provided to the both sides, and the materi al
was san@m@ 2d to mrror plates made of stainless having a thickness of
1.8 mm ese constitutional materials were lanminated thirteen tines,
inserted into press hot plates and nolded by a nulti-step press at a
tenperature of 185C and a pressure of 4 MPa for 85 mnutes to prepare a

Lo the reeul i ng both surfaces  chEpeRce e P et eRiR SRR 10" o
the both supraEiseaRRise S EPan T Adram Busiind s YeRach s nfBlpqage
Beam e AR ELR PR TAPUGaPl e ple 15pie 16ple 17pie opie
gasAl 1 er Al B TR e O e e enate ozl e
Thi cknegg fin H BRSgWRY $BEr BOs2 that8ridNs 2Bpdfizéd and the resin is semi-cured,

wherein said drying step is carried out by moving the glass fiber base material, into

which the thermosetting resin varnish is impregnated, in a horizontal direction, with a

‘tensile force of 3.0 N/cm or less.

2. A method of preparing a prepreg comprising:

an impregnation step in which a thermosetting resin varnish is impregnated
into a glass fiber base material, and

a drying step in which a solvent of the impregnated thermosetting resin
varnish in the glass fiber base material is vaporized and the resin is semi-cured,
wherein said drying step is carried out by moving the glass fiber base material, into
which the thermosetting resin varnish is impregnated, in a horizontal direction, with a
tensile force of 3.0 N/cm or less, wherein in the drying step the glass fiber base
material is supported by injected gas, the injected gas having a gas injecting force B,
and wherein a tensile force A to move the glass fiber base material, the gas injecting
force B to support the base material and a combined force thereof F have the

relationship that an angle 6 formed by the tensile force A and the combined force F

is 18 to 60°.




fabric (nm) Prepreg w dth shrinkage0. 30. 30. 30.30.50.50.5 rate*1 (%)

D mensi onal 01 0.0201 0 O O 0 0002010306 than a*2 M..... *1: Prepreg V\Ggi {mm
shrinkage rate was neasured by deducting a w dth of the prepreg froma

wi dth of the glass woven fabric as the starting material, and a rate

t hereof based on the wdth of the glass woven fabric as the starting
materi al was neasured. *2: At the cent#r-portion of the sanple having a
size of 300 mmx 300 mm a marki ng point was marked and warpage (rmaxi mum
at the edge portion and di nensional change by circuit processing to the
printed wring board were observed. As clearly seen fromthe results shown

in Table 3, t'?_;ahecopper clad | am %H@Q‘ﬂéﬁgeﬁ%@% Bfepﬁégfﬂ@in?rislﬁg:t o 19

accordi ng present invention ea war page and di mensi onal

change than t hegﬁﬁ%%%oﬂfstéﬁfﬁ)\%g%g%e‘?%@@{t% rbsaNdarhigh Remprefastedhe

pr esent i nverft'| warpage an mensi onal “change at the tine of

m“ti"?Xtﬁragﬂék%sﬁiﬁ)é}ﬁ’&re%ﬁie?%@%d”md to be little. Uilizability in
€

i ndustry T'n prepreg prepared according to the present invention,
residual stral grisqSdd icihichya saveRfosthRGRpRedfited aheanpsettidg resint he fi ber
basemat eri al aé:gﬁyiﬁgglrtée%t]ceh a_tathe time of ;?ra%%ar ation thereof- A netal

cl ad | anjpakadniRe asihed i denatbridl i ishdrpeddhndpthepasitlisisernbtungdt he sane

has littl'e warpage~and dimensional 0 S E P 2004 - 32 change. Al so, a
Prepreg JiReith Bhe BniGs sikpaktaarhed catynkingaa horizontal drying oven with a

temperature at an inlet portion of the drying oven lower than a softening point of the

resin, and meving the glass fiber base material with a tensile force of 3.0 N/cm or

less.

4. A method of preparing a prepreg comprising:

an impregnation step in which a thermosetting resin varnish is impregnated
into a glass fiber base materials, and

a drying step in which a solvent of the impregnated thermosetting resin
varnish in the glass fiber base material is vaporized and the resin is semi-cured,
wherein the drying step is carried out by moving the glass fiber base material into
which the thermosetting resin varnish is impregnated in a horizontal direction,
heating the glass fiber base material firstly at a temperature lower than a softening

point of the resin, and moving the glass fiber base material with a tensile force of 3.0

Nicm or less.

5. A method of preparing a prepreg comprising:
an impregnation step in which a thermosetting resin varnish is impregnated

into a glass fiber base material, and




the fiber base material is less fluctuated can be obtained so that a netal
clad I am nated board and a printed wiring board having excellent surface
snoot hness, plate thickness precision and warpage characteristics @anSkr7i04
produced. 01 SEP 2004 - 33 dCains: 1. A nethod of preparing a prepreg
conprising: an inpregnation step in which a thernosetting resin varnish is
impregnated into a glass fiber base mdterial, and a drying step in which a
sol vent of the inpregnated thernosetting resin varnish in the glass fiber
base material is vaporized and the resin is sem-cured, wherein said

drying step is carried . out by noyin £ ﬂﬁ{ga' , into
which the t h@%w%tPHQ”MF%E\Fﬁ%?@hOH?@e ?fh%f‘%&ﬁ%%’iﬁ?é??“?%& hor{é;?nt al
direction, with a tensile, f 3 : I ) iAsertiindedf
prepar i ﬁ@rnésrb%mﬁe%'aéﬁi'bﬂ Eﬁgé?ﬁggkﬁﬁﬁs’gy&g?%gﬁng?gg r?%nv:ﬁisch P

t her noseftin Si D ' LS dATRE ; hdvi b raal dvdrenabiag@as
mat eri al”, EéF'hlg t[ﬁadr@%”?éggt‘g@%c?ﬁ'é I cﬁg’;@%sig \jaeﬂr11(?{i of t%ie@?ﬁpregna?ed

ther msﬁ]tjérj:t[bg\ ﬁSﬂl@sjﬁ(g’Lé;'géhhé \%éﬁ'%_r@&iéé@ af idieand dettomaskemalelysandipor i zed

and the ' Fesin 1S sem - erein said drying step is carried out by
movi ng H‘tﬁri&#rg%é [dsacipd a5 ebRirictwitl artansilefiome ofE0M¥emOSkEss ng T esi n
varnish'is impregnated, in a horizontal direction, wth a tensile force of
3.0 NNcmor |less, wherein in the drying step the glass fiber base naterial
is supported by injected gas, the injected gas having a gas injecting force
B, and whergjn a tensile force AA metboe of heepfragsa PIEIEISESEPHaP@r i al |
the gas injecting force B to support the base material and a conbi neg force
thereof F haug frhgregneltiehisoes iri whidhea tharmensghtngsr efsst MR IHY ISt P TEBRRERe
force A and the conbined force F is 18 to 600. 01 S E P 2004 - 34 3. A
net hod ftoRs gRAS fitterabadeepatgiatoapd i sing: an inpregnation step in which a
thernosetting resin varnish is inpregnated into a (ﬁ:’l ass fiber base
material s, andgdisl ¥igpminsuieighi nsolkentoidhe impergnased ihrmagstivem R
thernosetting resin varnish in the glass fiber base material is vapori zed
and t he yagsih ifh 3he gissdibes hasevhetesiahist vapodizgf @i dshegesy Ea5Med 60t by
using a horizontal drying oven with a _ i ‘material into
wherein the drying step is carried out by moving the glass fiber base materi

which the thermosetting resin varnish is ii‘npregnated in a horizontal direction, and
moving the glass fiber base material with a tensile force of 3.0 N/cm or less, and the
glass fiber base material is supported by blowing a gas from 1op and bottom

alternately to the glass fiber base material and stabilized.

7. The method of preparing a prepreg according to
Claim 3, wherein the glass fiber base material into which the thermosetting resin

varnish is impregnated is passed through the drying oven in the drying step.

8. The method of preparing a prepreg according to

Claim 2, wherein the glass fiber base material is 2 belt-shaped material.




tenperature at an inlet portion of the drying oven | ower than a softening
point of the resin, and noving the glass fiber base material wth a

tensile force of 3.0 NNcmor |ess. 4. A nethod of preparing a preprq}g]%Ep 2004
conprising: an inpregnation step in which a thernpbsetting resin varnishis
inpregnated into a glass fiber base materials, and a drying step in which

a solvent of the inpregnated thernoset2a ng resin varnish in the gl ass

fi ber base material is vaporized and the resin is sem -cured, wherein the
drying step is carried out by noving the glass fiber base material into

whi ch the thernosetting resin varnish is inpregnated in a horizontal

direction, heating the glass fiber base material firstly at a tepperature
| ower than a $oftening point of tlhe mgg']qqi,Ofd?fgpﬁﬁ{}gr«?gp&e,%ée%ﬁgggrﬁ%g} base

terial ith t ile f f 3.0 N N .. 5. ,A -
e o Sl TRl Sy (pd s e
e e e DStk kPR b8 o LG5 B apor,

i mpr egn 5ed t hernosetting resin varnish in the glass fiber base materi al
IS vapo Yed and the resin is sem -cured, wherein the drying step is

carried out Sin hoki zgn drying ov havi ng gas injection nozzles
in the dryi ngyg\t;é‘ﬂ %T%i'é(% gtﬁﬁd())p and bottgm alternately, and noving the
gl ass fiber base material with a tensile force of 3.0 Ncmor less 6. A

met hod of preparing a prepreg conprising: an inpregnation step in which a
thernosettinggesin varnish is inpfeopRiesh of ?]'Eébaﬁtir@ apeprehescdordieg 1o
material, and a drying step in which a solvent of the I npregnated

ther nDst|Li NGy I SHdPeiniREtISEs § Ihassridliberglhss ewovehdubat or @ gaperi zed
and the%lé'sn?gg’i gﬁﬁ%m@gﬂéﬁ& h\?\ﬂé?ﬁ?‘% the dryi ngg step is carried out by
nmovi ng the.ghass rhbfer base material into which the thernpbsetting resin
varnish I's 1npregnated in a horizontal direction, and noving the gl ass
fiber base material with a tensile force of 3.0 Ncmor l|less, and the

gl ass fiber base material is supported by blowing a gas fromtop and bottom
alternately to the glass fiber base material and stabilized. 7. The nethod
of preparing 74 prepreg accor di ng t ghe GhahBHDF pv@pamig“laqolneprglgmcwibeﬁobase
material into which the thernosetting resin varnish is inpregnated is

passed t Brauohy tfe iy kNG gRISRMideR teBe reistetiabcsmerises a woven fabric, and a

relationship between a gas permeability g (ccfcmzlsec) and a thickness z (um)

satisfies the equation (4):

q < -01z + 25 (4).

12. The method of preparing a prepreg according to
Ciaim 10, wherein the glass fiber base material comprises a non-woven fabric and its

weight weighing is 30 to 100 g/m”.

13. A prepreq prepared by the method according to

Ciaim 12.




8. The method of preparing a prepreg according to Caim2, wherein the
glass fiber base material is a belt-shaped material. 01 S E P 2004 U?? %
The net hod of preparing a prepreg according to Caim8, wherein a £P 7004
di fference between a prepreg dinmension y (m) and a glass fiber base
material width dimension x (mm as a starting material satisfies the
equation (1 ): 0.3 (9 ? (x - y)/x x 00 {1). 10. The nethod of preparing a
prepreg according to Claim9, wherein the glass fiber base material is a

gl ass woven fabric or a glass non-woven fabric. 11. The met hod of

preparing a prepreg according to Caim10, wherein the glass fiber base

materi al conppi ses a wov j thafed bBEARL WARBNdIn et seitie Breg sy
per neabi | i t;/n?a (cc lcr nzféléé:?ggﬁ%dé&?hi ckness z (pm sgﬁ sfies the

equati oLk cRith 73 br 20ahfated Znatbhel RIS hRf a piapbidingmngteepreg
according to al m 10, wherein the glass fiber base material conprises a

non- wovgniebabbhe suMbdel & thueitve meleghl pgdéshadingoarkDpragsoge, al8l A prepreg
prepared by the nethod according to Claim12. 01 SE P 2004 - 37 14. A

met al chkajebtsd ftatrRidibgar d whi ch conprises the prepreg according to daim
13 or a lamnated material thereof and a netal foil |lamnated on at |east
one surface of the above material under heating and pressure, and subjected
to nolding. 15. A printed wiring board which conprises applying.a circuit
processi ng td%he netal oﬁmlﬂt%ﬁgWHm%@p%’Ga\f’H'CE&é’B?Rﬂsﬁé atpgﬁﬁﬁiarﬁ'i%'.c't 16. The
met hod of preparing a prepreg according to Caim5,.wherein the glass

fi ber bRERCEFHRG tca%a Wﬂmi%%gﬂ%'”ﬁi‘?&rH%%’&Q?W@‘%P%Prga%ﬂaish is

i npregnated i s passed through the drying oven in the drying step. 17. The
met hod of preparing a prepreg according to Caim1, wherein the gl ass

fiber base m511t6§ri al is a belt- shapﬁ% %Et’?‘d’d 8 preparing a prepreg according {o

Claim 5, wherein the glass fiber base material in which the thermosetting resin

varnish is impregnated is passed through the drying oven in the drying step.

17. The method of preparing a prepreg according to

Claim 1, wherein the glass fiber base material is a belt-shaped material.

18. The method of preparing a prepreg according 10
Claim 1, wherein a difference between a prepreg dimension y (mm) and a glass fiber
base material width dimension x (mm) as a starting material satisfies the equation
{1):

0.3 (%) = {(x-y)x x 100 (1)

19. The method of preparing a prepreg according to

Claim 1, wherein the glass fiber base material is a glass woven fabric or a glass non-

woven fabric.




18. The nmethod of preparing a prepreg according to Caim1l, wherein a
di fference between a prepreg dinension y (m) and a glass fiber base
material width dimension x (nn) as a starting material satisfies the1SEP 2004
equation (1): 0.3 (99 ? (x - y)/x x 100 (1). 19. The nethod of preparing a
prepreg according to Caim1, wherein the glass fiber base material is a
gl ass woven fabric or a glass non- wovah fabric. 0 1 SEP 2004 - 38 20, The
nmet hod of preparing a prepreg according to Claim1, wherein the glass
fi ber base material conprises a woven fabric, and a relationship between a
gas pernmeability q (cc/cn2 /sec) and a thickness z (um satisfies the
equation (4): g ~-0.1z + 25 (4)._21. The t hod of preparin eg
according to 28 aim 1, wherein theliy¢ 85hed ggw%@%ép&%r&ﬁ "%ﬁﬂﬁ)’ﬁggé a
non-woven fabric and its weight weighing is 30.to 100 g/ 22 e met hod
of prepaflaip b whewinihagessdibsybese %\%{pﬁ?lﬁom%%qse? N |ng%tb(g§'s??%-gf orce is
2.5 NNcmor less. 23. The nethod of .preparj D, asc dipgyto daim
1, wher@#ignsipEelYsEma gﬁse%er%bf]ﬁéﬁﬁﬁggjgﬁﬁlsn%)%@g énﬂ?g cur edlu{ 0’ a
B-stage state. 24. The. 1od of preparing a prepreg according to Claimb5,
wher ei n ﬁabsfi'gs\)g'ﬁc?aﬁ*ogﬁh?he gas blown to the top of the glass fiber base
material is 0 to 80% pf,4 he gas velocity the gas blown to the bottom
of the gl ass gi ber (Egzs/e 2n°ﬁ1'ateri al. 25. The Fr{e@ghod of preparing a prepreg
according to Caim3, wherein a tenperature during the drying step is in a
range froma softening tenperature of the resin, up to 200'C )
21. The method of preparing a prepreg according to
Claim 1, wherein the glass fiber base material comprises-a non-woven fabric and its

weight weighing is 30 to 100 g/m?.

22. The method of preparing a prepreg according to Claim 1,

wherein said tensile force is 2.5 N/cm or less.

23. The method of preparing a prepreg according to Claim 1,

wherein in the drying step the thermosetting resin is cured to a B-stage state.

24. The method of preparing a prepreg according to Claim 5,
wherein a gas velocity of the gas blown to the top of the glass fiber base material is
60 to B0% of the gas velocily of the gas blown to the bottom of the glass fiber base

material.

25. The method of preparing a prepreg according to Claim 3,

wherein a temperature during the drying step is in a range from a sofiening

temperature of the resin, up to 200°C.






