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relates to a nethod of preparing a prepreg, a prepreg, &

| am nat ed board and a printed wiring .10 board. Background arissibsd general ,
a prepreg to be used for a printed wiring board 1is prepared by

i npregnating a thernosetting resin varnish in 15 which a thernosetting
resin is diluted by an organic solvent into a glass woven fabric or_ glass
non-woven fabric, and then, vaporizing the soivent in a dryi ig2#%n to
cure the thernosetting resin t@rEMFICAIION ate. These inpregnation
process and the drying step are a series of steps in an inpregnation

machi ne, 20 and the thernosetting resin varnish is inpregnated into a
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| pr egnatee g#ﬁﬁ%EﬁPW&@I&%b@dﬁﬂﬁ' gl ass non-woven fabric is dried in a
dryi ng oven. e 1 npregnation process of inpregnating the therno- 25
setting resin varnish into a glass woven fabric or glass non-woven fabric
is to camgyhauicahy fii@rer sing the glass woven fabric or glass non-woven
fabric into the thernosetti ng esin varnish, _and then, passing the

i npregnat ed matB8rfatehHoigh Fﬁl@tﬁéptcbf“ mes'%ti%%?é RTSRSE Y #FRASR® %N anount
of the theprepetting mesabh cBAdvaamissitednoddred duryd ng e dd williicly t he

sol veat lb?) \éﬁpori zed and the resin is cured, a vertical type drying oven
IS genera Iay ‘used in the case of the glass woven fabric or glass non-woven
fabric. It has been generally carried out that, after 35 inpregnating the

t her nos etshicRgrio@siaN a¥@r Ni sh into a substrate to be conveyed, the

i mpregnated material is passed through the , o
Ingeneral, a prepreg tobe used for a printed wiring board

is prepared by impregnating a thermosetting resin varnish in

15 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,

20 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-

25 settingresinvarnishintoaglasswoven fabric or glassnon-woven
fabric is to carry out by immersing the glass woven fabric or
glass non-woven fabric into the thermosetting resin wvarnish,
and then, passing the impregnated material through the gap of
squeeze rolls to measure an amount of the thermosetting resin

30 wvarnish.

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

35 impregnating the thermosetting resin varnish into a substrate
to be conveyed, the impregnated material is passed through the
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gap of squeeze rollers to the vertical direction, and noved by tensile
force of drawing rollers at the outlet of the drying oven in the vertical
type drying oven to the vertical direction, and the resinis cured to a
B-stage state. 5 However, in the above-nentioned vertical type drying oven,
when the gl ass woven fabric or glass rfon-woven fabric inpregnated wth the
thernosetting resin varnish is dried, it is necessary to nove the gl ass
woven fabric or glass non-woven fabric at upward, and for noving the gl ass
woven faSﬁEbOGrS@HQﬁ§§Eﬁ@HJWEvéﬁOféherwﬁrqlpaﬂIquggdm9m8|gndusoveﬁdnwed
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for adheinggf §3 kdohR g il@é(grl%usstxb@véﬁ%ld%&%bbﬁ@l%@ssﬁén -WBGeRIRIGNC,
|nve (}IOI’I as acconpli shed to, solve i , 25 ,above-nenti oned probl enms, and
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board_a rin w ring board using the sanme. 1.
pr ep]a-'i-‘l ndeer Epieg ‘b‘fﬁFbrl SiRgs kBestepinofs &Wrﬁﬁrﬂbhéﬁlprﬁb%%s@q n whi ch
a thernogehlsiing taerBtwadl Ahehtbfsion 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
20 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
25 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.

30
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
35 same.

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



I npregnated into a fiber base material and a drying step in which a

sol vent of the inpregnated thernpbsetting resin varnish in the fiber base
material is vaporized and the resin is sem-cured, 5 wherein said drying
step is carried out by noving the fiber base material into which the
thernosetting resin varnish is inpreénated with a tensile force of 3.0
Ncmor less. 2. A method of preparing a prepreg conprising the steps of a
i npregnation process in which a thernosetting resin varnish is 10
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pr eparl ng a prepreq conprisjin he st eps nmpregnati on process in
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t he fi bewhiearsdn Bherrhtse:rnglsmm msmmemeun:hbynmemg nper Esbear \agd sh i s
'Wpregna&ngéetrqaq Qi Qi cyhreegtﬁq;e%o i S% D4R I Rey  base

mat eri al rstly at_a tenperatur ower ening point of the
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into a fi,ber base materi al Icﬁ@ﬁ:ste I n a solvent of the
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vapor i zed mpreéghia® edebn o aSf Seet badeathterial and a drying step in which

a solvent of the impregnated thermosetting resin varnish in the
20 fiber base material is vaporized and the resin is semi-cured,
wherein the drying 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
25 impregnation process in which a thermosetting resin varnish is
impregnated into a fiber base material and a drying step inwhich
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
30 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.
v 5. A method of preparing a prepreg comprising the steps of a
35 impregnation process in which a thermosetting resin varnish is
impregnated into a fiber base material and a drying step inwhich



wherein the drying step is carried out by using a horizontal drying oven
havi ng gas injection nozzles in the drying oven 5 provided at top and
bottomalternately. 6. A nethod of preparing a prepreg conprising the steps
of a inpregnation process in which a thernnsettlng resin varnish is

I npregnated into a fiber base material4 and a drying step in which a

sol vent of the inpregnated thernpsetting resin varnish in the 10 fiber base
material is vaporized and the resin is sem-cured, wherein the drying step
i s carri édselveny afpthagnivednaied hesmosetsingl resitn iaindisht e the

t her mosetetiijag HaSEMMYBEPLED 1S vAIBY SHHLSH tRerbOLH 20N tAIdidBd4 on, and
the fiber base material iIs supported by blowng a gas fromtop and bottom
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agas injecting force B to support the basematerial anda combined
force F thereof have the relationship that an angle 6 formed
20 Dby 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.
25 9. The method of preparing a prepreg according to any one of
the above 1 to 8, wherein the fiber base material is a belt-shaped
material.
10. The method of preparing a prepreg according to any one of
theabove l to 9, whereina difference between a prepreg dimension
30 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
- 35 woven fabric or a glass non-woven fabric.
12. The method of preparing a prepreg according to any one of



(4): 59g<-0.1z + 25 (4). 13. The method 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/ nR2. 14. A prepreg
prepared by any one of the nethods according to 10 any one of the above 1
to 13. 15. A netal clad | am nated bsaPd which conprises the prepreg
according to the above 14 or a lamnated material thereof and a netal foi
lami nated on at | east one surface of the above naterial under heating and
pr essur ethangdboubj éctedlio windxkimg. the ﬂﬁ?emk;aSmmmmﬁahg:dn@aﬁ&ami ch
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15 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
20 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. 2isanoutlineviewof another example of a horizontal
type prepreg-preparation device to be used for producing the
25 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.
30
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
35 particularly to3.0N/cmor less. According to this adjustment,
warpage or dimensional change of a metal clad laminated board



fi ber base material into which a thernosetting resin varnish is
inpregnated in a drying oven. In the present invention, in the drying step,
it is preferred to nove or transfer a fiber base material into which 10 a
thernosetting resin varnish is inpregnated to a horizontal direction. In
the present invention, the fiber base &raterial can be noved to the

hori zontal direction, so that a tensile force applied to the fiber base
material into which the thernosetti ng resin 15 varnish is inpregnated can
be reduced. aTPRARtediatiabodirdepsepareddiangd nyf asprepueg cdlmhzlrsad nat ed
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30 of .15 %ZOOC Drying of the f er base material 1nto e
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by exposidigedtiion.t he above temperature atmosphere for 1 to 15 mnutes. An

initial terrper ture of the dr, step or ap.inlet tem 35 rature of the
drying oven is Br R BRSSP et ¥’t %1t€f§§l tﬁéﬁ gl Gt?ér‘r‘ggr%?%lrk@ of the
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In the present invention, to make the tensile force small

20 asmentionedabove, 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

25 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

30 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-

35 perature of the drying oven is preferably set to less than a
softening temperature of the resin. Also, when volatilization



the softening point of the resin. For such a retention tinme, 2 to 15
seconds are sufficient. Also, as a solvent to be used for the
thernosetting resin varnish, an easily volatilizable 10 solvent in conply
with this object is preferred. A horizontal type drying oven to be used in
the present invention is explained by referring to the drawings. Fig. 1
Is an outline view of an exanple of a horizontal type prepreg-preparation
device to be used for producing the prepre 15 according to the present
inventi ofRf A prdyeas§ Rod rempairatjye smaépgrlé;w eredepnsdderess alne
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this casés v MBIlMEzeflEIWeOlfagel 2xamatler iodl anhochrawontadi riypea gas such as
air is ppeberabl }Srgbﬁ‘ﬁﬁtltahocﬁ%\'}ﬂpe toiBe ullet0rol DrdiRdiol 00! ekl dry! ng

oven 6, rol ?’ers be used to support t I&b base na
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are pref prabbyagibangedise LhahstAgyimpLegrbt onathy Provideshiain the top.
ilnd bOtt%Fﬁg“%%’%IF g&h;éeﬁteh%e moy| ng édll’ tlg of the fllpler gasggg%trerl al .
so, YhEABRYFRG b3 SRAEG He L LEPF RIVEREOBT
i nvent i o4, intthe impefegmeagd drhatinga3, | syesdz®raldzrLs which also act
as feeding rollers, a horizontal type drying oven 6, and drawing
20 rollers 7. A fiber base material 8 such as a belt-shaped glass
woven fabric or glass non-woven fabric, etc. to 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
25 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
30 7orbyawindingroller after passing through the drawing rollers
7, orcut toapredeterminedsizeafter passingthroughthedrawing
rollers 7. Inthehorizontal typedryingoven 6, it is preferred
to blowup a gas such as air, etc. from the bottom side to support
the fiber base material 8. 1In this case, to stabilize the base
35 material without waving, a gas such as air is preferably blown
from top side. Also, in the horizontal type drying oven 6,




are so arranged that they are alternately provided at the top and bottom
portion and the fiber base material is passed through 10 the drying oven
bet ween the top side gas injection nozzles and the bottom side gas
injection nozzles. An injection force js preferably a wind velocity of 5
to 15 nisec fromthe bottom side ga‘s%nj ection nozzle and that of 60 to
80% of the above from the top side gas injection nozzle. The injection
force from15 the bottomside is to support the fiber base material and
that fr@nliieastoptsi dendy eousedt Fol supndmiy tife fhbefibase e nigtler i al .

Also, a wind a rBehe | #@Csc I [
preferably 200&?‘0 40 199&59?2&\/“@%1 anount %%g%gsn(%?a %ssufe gas
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parti Il I|mte nd be a vertical direction or an inclined
direc ﬁ ry ttﬁ’@ éﬁ'&)ﬁ% maL&fddtli-oned above, in the drying
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ration
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devi ceth:fgha@t@am SH@éQﬁ@tlr@bd@% H&al@tso V\thhnﬁieé'ﬂﬁbﬂ”Dﬁ@féé NG resin
varni s

ed I npregn er 104 | e I npregnhation 35
tank 103P %ﬁg r%q‘f dsvfégcﬁhyc%ﬁasl g fn/égcf W@%BPFEE@,S%%
hori zont glast ypg edityiongnovedel@ndhakangofo60 oo s @i o) o |a:hfb\rmzfzﬂce¢s 106

and the tgp %'o% S&Bbeﬁslsoﬁn?%éﬂ%ﬁ 1]189 le, a”ﬁm&”%\l/‘ﬂe&& a%“ £ Or m A f1ber

base materi al such as a -shap e ngl ass ss
non-wverrbeaBpLEomes £de i 5@ §Bﬁ9@y§dth¢‘ iiheyr bgset vdtarinlided That

t her nos etftrioot HE S o slla-;{émgrtol@aneyoi mamigr@f itheUdedr bagelm&a@ I on

roller 1 I n the,1gpregnati 103, and .t hen assed through a
gap bet weethé @hﬂgp l?'blqO@né %bgﬁ&oﬁbﬂéﬁng%ﬁlﬁp R Rg%t

hori zont dls pyeEetdaplyy200ven 200 amd/mimwamdita hyiddeansavwi romoldier s 108.
I'n the top side gas injection nozzle is preferably 60 to 80% of the
20 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 mentionedabove, inthedrying
step, the fiber base material is so supported that it draws like
25 asigncurve so that a tension applied to the fiber base material
can be réduced whereby a residual strain acting on the glass
woven 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
30 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
35 tank 103, squeeze rollers 105 which also act as feeding rollers,
a horizontal type drying oven 107 having bottom side injection



- horizontal type drying oven 107, as shown in Fig. 2, the bottom 10 side

I njection nozzles 106 and the top side injection nozzles 106" are
alternately provided, and the fiber base material 109 noving in the

hori zontal type drying oven 107 is supported by the gas injected fromthe
nozzl es. According to this, waving ~of the fiber base material 109 can be
stabilized by injection 15 of the gas fromthe top side injection nozzles
1061. Also, in the horizontal type drying oven 107, the thernosetting
resin isogales 1@ and thagerss e ing egtdpareozz peefNéd., dhé quespmey taken

out fromcbhecharigantal dyns @'a)é'enﬂla%é?'ia@@wssﬁﬂ@ﬂr@%@’b 1he Sraung

rollers 108 or by avmndln | er after passin rou t he draw ng
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width (b)"] general erredtorraean
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the fi beu.ObaSaQrMIQfdﬁiatLéﬂ.i pirdhM defl, sendathd Fa H@aSbhBLakd t & 3D mgr face of

t he nozzle eni n ravided aqn t.he whol e urface but

or ef er r eBoVd gr 69|%é ﬁiﬂrﬁ%&% g"’?&@ﬁ oVey 132 Js?lst@pqs‘ﬂ:aefci brYound

hol es, etbe gam:'rm:aectﬂ:\edg'asoma:hd)ammjle:st edAcoor@ivngl yo thiongerwviwgdt h of
the nozz e ( 1 1S 0P er.ab Ionger

t han theb\?\n 5%1% f%b?]ﬂ &;@ ttgneart%)rbl(flisle l%rr)gt érgB }Fé %%’aﬁfflf%ﬁm]? ancg (Jt) %t the up
and Hownodi Eaetgam i3 ore theehop heide frame tom oezgaesi hP64t | dlgmzires is
usual |y @het aoz@Qoﬁahlaaylperéfﬂﬁ&wvéQ io‘n 108, PO 1GRP L aGINg the

nozzl e w,th the_fiber _base nmaterial ection force is preferablya
wi nd vel 68 FYref %° laoBI§tﬁ‘F§eEt?F8rﬁ? PIFB: 17teoﬁ"l B¥gereg. 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

20 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°’.

25 The gas in the drying oven is preferably injected with
ablowingrateof Sm/mintol5m/min fromthebottomside 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

30 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

35 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 nozzle and that of 60 to 80% of the above from 10 the top
side gas injection nozzle. The injection force from the bottomside is to
support the fiber base nmaterial and that f romthe top side is to control
wavi ng of the f iber base materi al Al so, a wind anount fromthe bottom
side gas injection nozzle is preferajo@y 200 to 400 NM/mn, and a w nd
anount fromthe 15 top side gas injection nozzle is preferably 60 to 80% of
the above. Mreover, the direction of a gas to be injected from the gas
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are pref era é’heo OVI de o) thc‘télaf’é% m'?\r"figsggg %g ”:.ybgufmqiﬁ %aﬁemen t he

bot t om si-de I Hij e Pon no%?l may be
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of the ber base terial into tingresinis
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above, ticularl g in,.a B—stage state. resent i nvent ion, the
tenperat& g?stﬁB 8F§Fﬂ5 nozzle 1s not partlcu arly limited, and it

may be a vertical direction or an inclined direction.
A size or an arrangement of the above-mentioned nozzles
20 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
25 (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. Also,
anozzlewidth (b) and a length (d) thereof are shown. Moreover,
as can be seen from Fig. 3(B), a tapered surface is provided
30 at the injection surface of the nozzle.

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

35 are preferably provided so that they are substantially just in
between the bottomside injectionnozzles adjacent to each other,



step or the tenperature in the drying oven is preferably a 10 softening
tenperature of the resin or nore to 200C or |ower, particularly preferably
150 to 200C. Drying of the fiber base material into which the
thernosetting resin is inpregnated is,_preferably carried out by exposing
it in the tenperature atnosphere forld to 15 minutes. 15 Also, in the
present invention, an initial tenperature of. the drying step or an inlet

tenperature of the drying oven 1is preferably less than a softening
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resi dual rai.n.acting .on t fi ber bas al,
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(especi aljlyg ﬁ'érteh%o%q‘ie%%i g ikl is used as the feeding roller) slips
by the varnish so 5 that a rotation rate of the feeding roller is
partiTularly pLePer 4Bl Yheepresenpoineenobos ofam Imwititd ok empeyrajfunche

dr awi ng orfotherdr;?\me, fop CHlatairP'inﬁ.%ttetefnpb?ﬁtQE@%Egtl‘ié’ldﬁfir?d"g)v%n
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Also, when temperature stability is considered, it is preferably
50°C or higher.

20 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

25 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, adrawing
roller may be specially provided or a wounding roller may have
a role of the drawing roller.

30 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

35 applied to the fiber base material can be made little so that
a residual strain acting on the fiber base material can be made



so that a tensile force applied to the fiber base material into 10 which a
t hernosetting resin varnish had been i npregnated becones 3.0 NNcmor |ess,
particularly preferably 2.5 NNcmor less. The di f f erence between a
prepreg dinension y (m) and the f iber base material wi dth di mension x
(mm as a starting material is preTe?‘%ley so adjusted that it satisfies
the conditions of 15 the above-nentioned forrmula (1), and can be adjusted
by the procedure as nentioned above. This neans that the width of the
fiber baddtideeriMpregvere sanetacionnrrse 04l tbeafeeféngi yohlesf ishe f

i ber base @#eehial, abrWb oy &4 hesRDSELS | Iﬂaﬁartel%m r%8EeNh 8hend SddipRRPNat ed.
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“inventio S a,woven
% er 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
20 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, thenthe fiber basematerial
is elongated to the moving direction. As a result, a width
direction of the fiber base material is shrunk but by adjusting
25 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.
Also, in the present invention, in a tensile force A to
move the fiber base material, a gas injecting force B to support
30 the base material and a combined force F thereof, an angle o
(degree) formed by the tensile force A and the combined force
F preferably satisfies the following formula (2), particularly
satisfiesthe following formula (3). Thismeansthatthetensile
force A and the floating force by the gas injecting force B can
35 Dbe set to a preferred value by the weight or thickness of the
prepreg, and further can be optimized by these. In particular,



fabric or non-woven fabric such as glass fiber, organic fiber, etc. As the
fi ber base nmaterial, a belt-shaped naterial is 10 preferably used in the
point of easiness in handling. Al so, when the fiber base material into
which the thernosetting resinis |npregnated is nmoved in the drying oven,
the thernosetting resin varnish attachéd to the fiber base material
transfers to the bottomside of the fiber base material 15 by gravity.

Thus, to give a retention force to the fiber base material conprising a
woven f abhes Hralthbckrgas atfethdrEiberibasema behial asmimts &f attendirlent and

back pO”f'oQE% ok a@eear&prege ﬂrﬂé%@se' f'na't% %fe ged t&og?%a% B T

rel ati onship between a per neabi | sec
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depending on the materi al %ﬁ% d preferably 28 00 pm In the
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present invention, the ga% pér |ty'Fé'ﬁeasur according to JIS 25 R

3420. Accordingly, the netad <lé@d |56m nat-ed-board (8) the prlnted Wi ring
boar d_prepar edrhy disidioolbe anlien SASRATILCUALLYAITLD ; e Rds, of

di nensi onal change ove menti o 'S used as a prepreg
for a nuffbrigye¥ naiheddan fﬂwlcseughrms @flfa@(ﬂ §iben, berowrid fdderon t he

ot her hagdc a Agbeaebﬁseﬂ%ggéaﬂnaeemnwagbaltneﬂapeaeﬂa@mag has good
resin-retaining property, so that it 1s not necessa t o consi der
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the prepreg aSAnrgatlwneﬁl 8healbover Aavei @\altegleﬁ theof Whgenbase nateri al
conprlm

non-woven fabric.is ref 30 to, 100 g/n2,and a thickness
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of heat pg%$kstianceoRpeivahe 22R8PER FSPric 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 q (cc/cm’/sec) and a thickness z (um) of the
20 fiber base material satisfies the following equation (4):
qg< -0.1z + 25 (4)
The thickness of the fiber base material may vary depending on
thematerial itself, and preferably 50 to 200 um. In the present
invention, the gas permeability is measured according to JIS
25 R 3420.

Accordingly, themetal clad laminated board or the printed
wiring boardprepared byusing the prepreghasparticularly small
warpage or dimensional change. When the above-mentioned
prepreg is used as a prepreg for a multi-layer adhesion, the

30 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

35 above. A weighing of the fiber base material comprising a
non-woven fabric is preferably 30 to 100 g/m’ and a thickness



ratio. As the epoxy resin, an epoxy resin which is a bi-functional 10 or
nore may be used. For exanple, there may be nentioned a bisphenol A type
epoxy resin, a bisphenol F type epoxy resin, a bisphenol S type epoxy
resin, an alicyclic epoxy resin, a 'pdgnol-novolak type epoxy resin, a
cresol -novol ak type epoxy resin, a phenol A novol ak type epoxy resin, a
glycidyl 15 etherified product of a pol yfunctional phenol, a diglycidyl

et herified product of pol yfunctional al cohol, a hydrogenated product of

t he abovésnﬁﬁ?ﬁéﬁédlwaﬂéﬁl&ps75@t@m These materials are usually used

singly but mayxberHsefdhbpm68BRLAAL PBsQh Ewobe%saar enkicRdS 5 -2QA¢ @ curing
agent, it is not partlcularly limted so as it has conventionally

been usedP¥ENE1ODy | TRELRBAY LSraBRL ked L aq, %@‘PKY e stife & PERBOSrafidbtri C

i nsul at i agpsRyemiak, ragdnt hgrlsowayt@ﬁ H6€th , fOrcAxaiyd sty 38R, a
phenqi and_an, achd anhyd n. the follow (% eC|f|c conpounds
are exenfl FPF&R. Dagisg 3 %ﬂ%(ﬁ’éazf%%rrel%y P& r‘?er'ftk} ‘H‘é‘dé

d|ethylehev1ng|antmeazuneethmbenemdtaanepexydme&hmlwm|pannqumnu%3 am no
et hyl pi haxylylenedi agine, i de,
i o hodT SheoyT S Faas o aar' 60 nEEE 0k Koo AT ke iR A

net haphe#$Féfedi ani ne, etc. As 30 a phenol, there may be nentioned

bi sphenol , bi spEaMd epoxy RHeRRENDH eon? f&?ﬂ?tthQMQ.sag Hi€$uhctd onal
cresdi novolak reS|n a bis phenol novol ak resin, and an al kyl _group
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ment i onedlbgnahmdrmpmmlep‘ommémrdea betspnbndwph&;h@é | o 3by wAgy,i de,
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nmet hyl herhbpdiephivhdkkc tygphydpode, remiri ca ewéqmﬁ+mhyokﬂk:tyﬁkesgmmaterials
are usually;ysed E&E%Bén@it A %%oﬁ%k“%gg %%fzb'x%%tl' glé)%ld?fg or €

kinds. As an epoxy resin, a novolak y résin guch

phene? - n6FBRER Ei¢Fe PEpEXRS tr €€ B, péelafrfé@dtl@@@dl Renpde épciwlvicdsivid,

bi SDhenoletAe@Q\f@_bakpid&@c@wa gESHun® fonaPRAcdBod , & HydibRERIHed

novol ak t in such as a phenol ovol ak
¥'88u€ tol:h ove- mentaione materla S, etc. Thesematerials

a
a

are usually used singly but may be used in combination of two
or more kinds.

20 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 and anacidanhydride,
etc. Inthe following, specific compounds are exemplified. As

25 an amine, there may be mentioned diethylamine, diethylene-
triamine, triethylenetetramine, diethylaminopropylamine,
aminoethylpiperazine, menthenediamine, methaxylylenediamine,
dicyanediamide, diaminodiphenylmethane, diaminodiphenyl-
sulfone, methylenedianiline, methaphenylenediamine, etc. As

30 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

35 anhydride, pyromellitic anhydride, chlorendic anhydride, nadic
anhydride, methylnadicanhydride, dodecynylsuccinicanhydride,



resin, a cresol-novol ak resin, abisphenol A-novol ak resin, etc., are
preferably used in conbination since heat resistance of the 10 cured
product is excellent. The curing agent is formulated in an anpunt of 0.8 to
1.2 equivalent of a functional group in the curing agent based on 1

equi val ent of an epoxy group in the"epdxy resin, preferably in the range
of 0.85 to 1.1 equivalent. If the anount of the 15 functional group in the
curing agent is less than 0. 8 equivalent or if it exceeds 1. 2

equi val ephtheid coprizgdy ides imeitdry lhenqadryainepd t hefl itchenhedunl e nonaieetier i al
becormes Lathandddl keky NYEhOSCaR Cor 2014 Nate Nodla @ég@%@&%ed To
t he above-nenti oned epoxy resin an e curing age
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stability than t onal. mater] can be obtaine ese curing
accet®r afBreInRy oBlClisd§ iexCeddsitat i on of several kinds. An anount

thereof to be mér@\haix@@ dgferi¥ ekef dhhYlae®lird AnSamanhs d¥ ovei ghty hased on

100 parts | f the 35 e y resin is less than 0.01 part by
woignt | ARG LRt el cr st IHh AN 6 geCPRBR cRgeh PsSd 91
exceeds i1 &Guibapantsobyameimgity, gicepedvathenessapitdd in t @i dradley

wor senedyn et benaboye-gd lanad J Mdazahe GompoNG LS En (e Mne
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2-ethyl - Afuﬁ@ﬁ:h?naﬁq @a@w én Qh@lq:euwlngn@@@zblz@ lesandesy . 8 dquidmdeing,

1-benzyl n2- lrﬁeihmc@e@%zplzeeqalbs@&ﬁée%é &Qggggggglﬂé gi&%épéed?edazol e,

2- et hyl i m dazol i ne - ng m d- azol I ne
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so that heat resistance is lowered.

To the above-mentioned epoxy resin and the curing agent,

20 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

25 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. ispreferablyusedsince aprepreghaving

30 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

35 epoxy resin. If it is less than 0.01 part by weight, curing

acceleration effect tends to be lowered, while if it exceeds



2-isopropylimdazol e, 2,4-dinethylimdazole, 2-phenyl-4- nethylimdazole,
2-ethylimdazoline, 2-isopropylimdazoline, 10 2, 4-di nethylim dazoli ne,

2- phenyl - 4- et hyl i m dazoline, etc. As the masking agent, there nay be
mentioned, for exanple, acrylonitrile, phenyl enediisocyanate,toluidine

di i socyanate, naphthal ene diisocyanat @ met hyl enebi sphenyl i socyanate,
nmel am ne acrylate, etc. 15 To the thernosetting resin, an inorganic filler
such as al um num hydroxi de, clay, etc., may be added, if necessary.
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the fiber base material is not” particu I's préferred
to pess 2hé- fimenthwaééuﬁlatzeﬂ-nae tRr@hgnyé—ﬁam@thmlmd@mlﬁ@ebh@rtmosett| ng

resin vapBi shei fakklihgdagéhtt hicheda En'a'_’x}?ebeamre%.%'l'%n@dt aff*&&d AdRille 10 the
fi ber base terial, referaQi 35 to 60%Db é ﬁg n terns of the
varni sh S6FVHCRLEFL Leemstamsit STYARRLS oL GrULAIHRA S ARG Sh
solid conpphEhaleaaddumeobyaaanatemeahylﬁhebdhpabngd feervagats, after
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nor e verlapping with a netal foil or foils on one surface
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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.

20 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 suchas acetone, methyl ethyl ketone, methyl
isobutyl ketone, etc.; anaromatic hydrocarbon type solvent such

25 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. Thesesolventsmaybeusedsinglyorincombination
of two or more kinds. A solid concentration of the varnish is

30 preferably adjusted to 50 to 80% 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

35 time, a resin attached amount to the fiber base material is
preferably 35 to 60% by weight in terms of the varnish solid



clad | am nated board can be obtained. As the conditions at this tine, a
heating tenperature is preferably 150 to 230C and a 10 pressure of 2 to 5
MPa, and the lam nated material is preferably exposed to the above
conditions for 0.5 to 2.0 hours. As the netal foil, a copper foil, an
aluminumfoil, etc. can be used. A thickness of the metal foil may vary
depending on the use thereof, and that of 5 to 100 ~mis suitably used. 15
A printed wiring board can be prepared by applying a circuit processing to
t he net akofmpionept haseden dheftgta lcanoun awif tdtesda rivbeh do 1 THe apipoggdnt

pr ocessi QﬂdC%Reb%a ar piaed,Quy by, for exanple, after forming a resist
pattern on the surtace of the nmetal foil, renoving the foil at an

unnecessary poFREoAbEyiBeEhPREPrEEelrngafterneutsinst igatLemnPrRor i ng a

necessar yetbirauakdahalies, by1ehil berQamlfn@rtmn@g o@trl%ilas_tlyp%woerd} AR,
appl yi ngsgﬁpl ating. for tc[onnect ion  of the oles, and finally
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anet al fon:l bbani nat tacepreapree bsebueghen , |aﬁﬁrmﬁdlﬁ@0ﬂ[éllmmﬁtféw same

conditio h nt| ned, net al | ad
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to form g&lad lamirawe@@opmm@mm CPbt@lIMr d AS hhe iandidsiens at this
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formed or the I-layere
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adjusting a tepsile forc dyring the drying step, . novin he flber base
ot ori ol to { hBSHIRGIA N ERl i eCORREE A oalry BN RS
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that state. Thus, "there i s a fear of fluctuating an anount o the resin
at t achedPP8¥Fhe TRBELTERIE HRACHS HINGE2R R BEFHEARNIE DY, for example,

after forming a resist pattern on the surface of the metal foil,
removing the foil at an unnecessary portion by etching, peeling

20 theresistpattern, forminganecessary throughholesbydrilling,
formingaresist patternagain, applyingaplating for connection
of the through holes, and finally removing the resist pattern.
Onthe surfaceof theprintedwiringboard, ametal foil-laminated
prepreg is further laminated according to the same conditions

25 asthe formationof the above-mentionedmetal foil cladlaminated
board, and the same circuit processing procedure is carried out
to form a multi-layered printed wiring board. 1In this case,
athroughhole(s) is/arenot necessarily formed, andaviahole(s)
may be formed or the both holes may be formed. Such a

30 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

35 horizontal direction and carrying the same by an injection force
of a gas.



back surfaces thereof. Wen a prepreg a resin attached anount of which is
mar kedly fluctuated is enployed for producing a netal 10 clad | am nated
board, there are problens that surf ace snoothness, plate thickness

preci sion and war page characteristics of the metal clad | am nated board
are lowered. In the present inventiont® tTowering in viscosity of the resin
Is controlled by making an initial tenperature of the drying step or an
inlet tenperature 15 of a horizontal type drying oven a softening

t enper at ure of Inlgehorggpntal tymwedryvAvgordemgipenfad wiodienafabniofintiee resin
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S0 t fat ggﬁgﬁgl moyeg oflaﬁﬁﬁﬁléﬁ%%%%r%f APt I T iarfﬁi M#%l ng
excel | enthasustate. sr‘iﬁfmishndaimrqohat& féaclofesdupteaicsngnaandnoaitpage 25
charact egi.stics: n I e_pr eptdon is
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i nvent i okack sgofaees |theneaf by Wiesse D1RIgY @ Iesmnmmh@d [Apourdt one

vere di sgelmd:ﬁlQQnﬁ%rﬁe%n@zyfww@ate@flsaexmpéw@tf%@ PSRN adhdodie epoxy
resin (an_epaxy .equi va%qent 480, a bromine content:” 21.5% by weight) , 2.6

par t' by Chergiin X hnENAT S ATEPZARL Ot hat FYTECREMGNt IR SE 6t hyl - 4-
met hyl i npdazel eh‘i@kﬁéggapﬁealéh@ﬁn@ﬁ@twaf@agéfsdﬂaﬂa%tféﬁibtﬂ?ds F thd a

solid co n Ja 65% | Al so, a prepreg horizontal type
or oduct niERET de LT e d RopP 2 ffie Sl e Bt e ra i ™
t her noseflbiwerg ingsin vmmshtysoﬁ)ltaceeateisrlnams d:uptegmaeddmytmi-kin@m a
bel t -sha ‘it@'a S £ rdf_c ggv ‘3 F%B S.
per meabi ?lﬁty o?gﬁl‘\@}( %f‘fsec art1: anA Th st %@g%%&egé:ge%ggyaher hr ough
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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
20 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 obtained so that a metal clad
laminated board and a printed wiring board having excellent
surface smoothness, plate thickness precision and warpage
25 characteristics can be obtained.

Examples
Next, the presént invention is explained in more detail
below by referring to Examples, but the present invention is
30 not limited by these.
Example 1
In methyl ethyl ketone were dissolved 100 parts by weight
of abrominatedbisphenol A type epoxyresin (anepoxyequivalent:
480, a bromine content: 21.5% by weight), 2.6 parts by weight
35 of dicyane diamide and 0.2 parts by weight of 2-ethyl-4-
methylimidazole to prepare a thermosetting resin varnish having



been i npregnated was passed through a drying oven to prepare 10 a prepreg
containing 42% by wei ght of the resin conponent. The specification of the
drying oven is as follows: Length of the drying oven: 35 m Tenperature in
the drying oven: 70 to 185C Rotation rate of a slide roller: 25 nmimn 15
Rotation rate of a drawing roller: 251% frin Tensile force applied to a

gl ass woven fabric into which the thernosetting resin varnish had been

i mpregnated: 2.3 NNcm (inmrediately before the drawing roller) Tenperature
in the dRy?@l@remponentoo s yrwekgbecofdsso 268 prepres diawgantalso to

185C for +3BeSeeonde ihacudentcdl Ly, shdwnhe ndmigng 10valy Jesuppaet the fiber
base mateg al, air \é/ap%gb:t&émé from downward and ai.r was also blown from

upwar d t 8°SVEBMERES , POsedd LG &SS4n VEFé‘rhﬂhe i$ P19GeG He' Sdhe
manner asmomefxanpba darkcepid tobe thagighpgd dlhasd edsehefdlor te€ applneed to

th LE A whi ch h h tti [ i sh db
o Shnate it 6RaeBR oF, 0 O B ans Vet tFaRTRE S S B B9 S e preg
cont ai ni Agwidew bf Weight weis Phe sedsitherebooash was impeegred.e 3MeExanpl e 3
In the sape MBEBASLiAY +d&s HX3uRhesh P&E@Qhe‘;%afﬁgi%tg'eﬁgfaﬁﬁfcger’ﬁielne_ force

applied to the glass woven fabric intg whi hernosetfing resin

var ni sh &8¢ géégsi%Y%n%?c%q FHESREARD ERfmEReEReFot bEngrees e Mdhwi ng

rol | er), baepr ¢ppeggaantd WaBgpasbed 60hbyugki §reing hevéresid gx@manent was

pre ed. Exam}le 4 - 20 _.ln %\rﬁ anme rranneréz I n Exanpl e 1 except for

Usi 1 & B1 REEPRGG, EANEABPTS &7t BYa WEHCtn O T3 & S0 BRI s

perneati on de@heespécifdcaciBhsed ahet deydhassvenvdl habifiodlowspr epreg

cont ai ni ng 46‘V9_|Q¥ \L_\ﬁi g@t t&é El}ﬁigl?siogeﬁqnggn%nt was prepared. 5 Exanple 5
7 anpl e )

In the same manner "as in EX except “for using a glass woven fabric
havi ng a thi ckiespesftoresinmtheddaygas pyemsaf/lono d8§r€e of 8 cc/cnp/ sec

as the glass wRyeRcfiBhr kGce@oll 8P589de roller: 25 m/min
15 Rotation rate of a drawing roller: 25 m/min
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
20 and retained at 150 to 185°C for 50 seconds
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 2
25 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.
30 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
35 46% by weight of the resin component was prepared.
Example 4



cont ai ni ng 46% by wei ght of the resin conponent was prepared. 10 Exanple 6
In the sane manner as in Exanple 1 except for using a glass woven fabric
having a thickness of 0.10 mm and a gas perneation degree of 15 cc/cnR/sec
as the glass woven fabric, a prepreg containing 46% by wei ght of the resin
conponent was prepared. 15 Exanpl e 2@ the sane manner as in Exanple 1
except for using a glass woven fabric having a thickness of 0.10 mmand a
gas perneation degree of 10 cc/cnR/sec as the glass woven fabric, a
prepreg containitig 488 manmimbt of Exhepilesi excempobentusiay podpased. 20

Compar at ;4geRX il fc hafl 'S SRIBIBADG: 8550k Sods BXORRL LA, USI Ng 2

vertical _ type drying ovep as yi ng oven ass woven fabric
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15 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.
20 Comparative example 1
Inthe samemanner as inExample 1l 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
25 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
30 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
35 drawingroller larger than that of theslideroller. The tensile
force immediately before the drawing roller was 3.4 N/cm.



Exanples 1 to 7 and Conparative exanples 1 and 2 was cut to a 10
predeterm ned size, copper foils with a thickness of 18 pmwere provided to
the both sides, and the material was sandwiched to mrror plates nmade of
st ai nl ess haV|ng a thickness of 1.8 nm These constitutional nmaterials
were lam nated thirteen tines, |nser%%d into press hot plates and nol ded
by a multi-step press 15 at a tenperature of 185C and a pressure of 4 MPa
for 85 mnutes to prepare a both surfaces copper clad | am nated board.
Circuit Cpmpesesiing wxempgel 2ed to the resulting both surfaces copper clad

| ami nat ed boar ﬁnaa@@rs@&dégmaanébeascq&veaﬁbaﬂahloefgsgar%pfloe JPEREEbE %rp“ nted

W ring board. These performances are shown ro~O QU
N OH Od BfiEgya1PlpRE4wayeD fabric. hat}nﬂla)@%ckmewiowlq mpy 31N | . 00
~ U 9 Q a)das pATdONT Mgbel R0 cc/cm’/sec as the glass woven fabric,
) 5 a prepreg containing 46% by weight of the resin component was
prepared. The tensile force immediately before the drawing
roller was 3.4 N/cm.
Each of the prepregs prepared in the above-mentioned
Examples 1 to 7 and Comparative examples 1 and 2 was cut to a
10 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 a multi-step press
15 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. These performances are shown
20 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 to 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 epoky equivalent: 470, a bromine
content: 20.5% by weight), 3 parts by weight of dicyane diamide
and0.lpartsbyweightof2-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 basematerial, 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
50 g/m’ as the fiber base material, a prepreg having a 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 resulting material
was subjectedtocircuitprocessingaccordingtotheconventional
manner toprepareaprintedwiringboard. Adimensional changing
ratioof theresultingprintedwiringboardwas 0.05% andawarpage
amount was 0.5 mm.

Example 10

Otea) AN N
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seen fromthe results shown in Table 1, characteristics of the copper clad
| am nat ed boards of Exanples 1 to 7 are superior to those of Conparative
exanples 1 and 2 in |ess dinmensional change, and in the nmulti-I|ayered
adhesion, 5 they were also | ess war pagel and di mensi onal change. Exanple 8
In nmethyl ethyl ketone were dissolved 100 parts by weight of a brom nated
epoxy resin (an epoxy equivalent: 470, a bromine content: 20.5% by wei ght)
, 3 parts by wei htthef sdineyearmnel asi te Exanpie 8 extepdr for msizigyatglefs 2
-ethyl -4 y a ad 85« par f Lal um npum
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a exc 5|n e above thernosetti esin va
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73 g/ n2 aswhhepfepareQdse uwitrey itdle paepregr egniiavhegre s Mairy sia tsodiiad

t r in
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Exanple 1, ‘a'b cla | am na was prepared by
usi ng the PREPEEFC RFRPaNea nrdsad vk ey bepal . wa%dsmbpecpedltc@xamgmt

processnngraecierdmgerégu&ta@ng I QPR ARRBEL A WR SRT PR End aRfd i g%wlng

V\nrlngjvggoard A di-nensi onal anging ratio of the resulting printe
boar d Mas BM9E89Fal@Sa wérﬁ‘gge amount was 0.5 nm 25 Exanple 9 In the sane
manner as camﬁaaanheesemmgpb flor using a glass woven fabric havi ng a

. brepreg havi ng 8 Sl PATCRBORE o S9BREA AT G IHIR D eRE got Thren, i
t he sane nushag the thermosetting resinvarnish and the fiber base materlal
used in Example 8, a prepreg was prepared. Then, in the same
15 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 changingratio of the resultingprintedwiringboard
20 was 0.1% and a warpage amount was 0.5 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
25 [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
30 1l-cyanocethyl-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
35 a resin component of 50% by weight was prepared. Then, in the
same manner as in Example 1, a both surfaces copper clad laminated



30 as in Exanple 1, a both surfaces copper clad | am nated board was
prepared by using the prepreg, and the resulting nmaterial was subjected to
circuit processing according to the conventional mnmanner to prepare a
printed wiring board. A dinensional changing ratio of the resulting
printed wiring board was 0.05% andawaiZ®age 35 anmpbunt was 0.5 mm Exanpl e
10 - 24 In the sane nmanner as in Exanple 8 except for using a glass woven
fabric having a thickness of 0.75 mmand a weighing of 100 g/nR2 as the
fiber basePaar@rwap, paepaspehyhusing shsobrepregnpendnthef réguwlibyngei ght
was prepargdeoFhgN, wid stJB’jétﬁfE‘d WE?ECEl@Spkacgéémlﬁeaécofd% ftégf&lfeaces
copper clad | am nated_boar was prepare usin e prepreqg,

resul ting ﬁﬁPE?PEFonﬁésméﬂﬁFécF@dPFGPéFPCélPrﬁﬁéégs§1ﬁgnab Addng Ao t he

convent i ongl meABNBAL 1 lch HARRY faalardfrﬁreéirwsﬁnegngcgﬁrﬁmeﬁ FLABAS beR}Y
changi rat|8n§§%the resultlnggrlntedmnrlngﬁ was 0.05% andawar page 10
t

anount WasV®s CBRFaPalPvR2ERaAPPES RSt fe s8e manner as in

Conpar at i vEéompanptévé exampllefdr using the thernosetting resin varnish and
the fiber base S I S Rrep Then,

in the same 15 moands semiiieid AR Cofbafa iR SRR GRS col

| ami nat ed uﬁé@cgdlhﬁa%h%fw’é@lw r@§nngfamrelsm@mi@@e Gk hase oauleriiag
material wagegubh abtRh 1L 1(11 ra%feﬁf@g%% %ﬁ-eg\:%nedj' n@hEH L8 tr0RyeRl i onal

manner, to re are a printed erlng board nsi onal changlng rati o of
the rédul t'AB Erlﬁ%eﬁl\ﬁm Sdar & DOtheSBLA0EBRPRPSRIPRE laFsBAteflas 0. 5
mm  Exanpbeatd WEs9ﬁr§§aﬁ:&dbbyWaBﬁ1h'g @herrptrbp&egt hghdkehenecwne idigssol ved

50 ts b f t
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parts by wel ght a brommat’ed bi sph type poxy resin ,
t r ade JPanewady i P4kl anfr anivstRrgemdmoBREnivasl OKSgy8-K. K., Japan) and 1 part

by wei ght pkample 12
In methyl ethyl ketone were dissolved 100 parts by weight

of abrominatedbisphenol A type epoxy resin (anepoxyequivalent:
480, abromine content: 21.5%byweight, a softening temperature:
20 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
25 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
30 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
35 Retention time of the glass woven fabric into which the
thermosetting resin varnish had been impregnated: 50 seconds



30 1-cyanoet hyl - 2- phenyl i m dazole to prepare a thernosetting resin

varni sh. In the same manner as in Exanple 1 except for using the above

t hernosetting resin varnish and using a glass woven fabric having a

t hi ckness of 0.10 nmand a gas perneability of 15 cc/cnR/sec as the fiber
base material, a prepreg having 35 a rdsin conponent of 50% by wei ght was
prepared. Then, in the same nanner as in Exanple 1, a both surfaces copper
clad lam nated - 25 board was prepared by using the prepreg, and the
resulting materTenpensteusj oot sHet drygingupvepr otbesinyiagcovennyaso t he

convent i 0”ﬁlar%EE@ﬁeHOtcPrﬁB@&%o%spﬁhm.@da W d W th%hgh ﬁméhr@né'g% |

changing ratio of the resulti rinted wiring board 02% an
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Conpar at i vémp¥aghheed €XCPREsEAr thiougl,t Aad ke eailerad ures Bvanha sh and

the fiher base eri 11, a pre S prepared. Then,
in thquanﬁefﬁeggﬁﬂgrrSQanwﬁfﬁnﬂgéelcogsﬁéPﬁ suT?gcggnéaBEe?ngIEH
| ami nat ed tbmpedatazepr efiatie espeicndveheopmepraeg, agnddihewsesul ting

mat eri al was subj erfth%t Odljnf.cfghltl Jlr)tolcefshngmac:?cngggéi(Egl%g(:t}?glﬁgrc nver}tl onal

manner to prepare a ‘printe d. “A” "di nensi' ona atio of
the resulting print&fond mganbo%rrqm niiEia 1. 06% and 0 RE page am)unt was

0.5 nm  Exanple 12Zyin-qratdugl stdwy!sdatone were g sspdaed 100 parts by
wei ght. _of a bromi nated bi sphenol A type epoxy resin (an epoxy equi val ent :

480, a%roni ne contf@wrt £ frafkiighitial sdf t2Mngl8¢ €hperature: 20 80C)
, 2. 6 parts by weirdlftpfrdbnt R dirgind idel angl. @..2, pegdsc by wei ght of

2-ethyl -4-nmethylimdazole to epar.e .a thernps Lt Jesin varnish having
a solid conponent l%%%%ﬁ%?%éﬁ%ﬁh.lgéhﬂf ) gPp éﬁﬁggy%éfizontal type
produci ng devi ceRa?sasfnownranerQ alslude uséder_ThéSatndménrrenti oned
thernosetting reghp,VagRi ésogSaphggggth Elbgprggn@yggﬂ tank, and a

bel t - shaped gl ass woven rlc having a ness o e%@
permeaid [ ity of 'Senééle@q@&aanalademe@rlaﬁszwwaasfa;ﬁsls:emw {Hr ough

to inpreg Eﬁb%ﬁé‘ﬁnéi@i@m&tﬂém ZREhA sHakA %érﬂ&ﬁpﬁ:@@nﬂhéas NOY &)Y cm
fabric. Then, Lhe.0L3gs,uaven (A0, L0LY whlgh, \he
Incidentally, in the drying oven, to support the fiber
basematerial, air was blown from downward and air was also blown
20 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,
25 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
30 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
35 a predetermined size, copper foils with a thickness of 18 um
were provided to the both sides , and the material was sandwiched



30 thernosetting resin had been inpregnated was passed through a drying
oven to prepare a prepreg containing 42% by weight of the resin conmponent.
The specification of the drying oven is as follows: Length of the drying
oven: 35 m35 Retention time of the glass woven fabric into which the
thermosetting resin varnish had beem 2hpregnated: 50 seconds - 26
Tenperature in the drying oven: the drying oven was partitioned to siXx

roons while a space through which the glass woven fabric into which the
t her noset t FRGMFEEPA RARRPSHNAGE ‘b@eﬁta}%ﬁ?%@ B9 & gasicddasf afgh,- 8and

t hg t ﬁrrper AlUr eshéde t@@?ét{]e@@gsﬁayema@eﬂﬁawrﬁeﬂadfaﬁs;?.lﬁtéat trFJbeeéﬁngt hs
and the eratures of .t res oonNs are ows i.rst room
frominiti n}% °3/ SHSRIE] drr]lF1 ‘%ﬁ:ﬁ“&&u‘? te%@@&faoaf%% rdMULEiSHer 4. 5
m 100C Thpréssoa)t:né rtmmpemaima&e o ESBPcldﬂdl a Y dssureh ofog P4 ofod @St i al :

4.5 80 0] h I al:
50 m Laotiniben o BRaRsRER thiat Sur r8rBaRod R iR AR R o '

dr awi ng ropFLEECUlZSPmWﬁS!LBgm|am31f1cﬂd:@0apr| resubting l@ptztssunf\a@reSf abric
into whi chcobgerta%rméﬁiﬁaegdﬁo%wa JeEHEgnbad Qf@eohvaﬁegaﬁ%%ar&e% N cm

(|nned|ately efore the draw n |ler) Incidentally, in ryrng oven,
to support FPhRTEPBER abagénﬁa@eW%a%ng ?aﬁgslﬁQi&Pﬁm%ﬂﬁQﬁ) e B9dhai r

was al so blsaw;ﬁacaa toppeuprasd lamshabedi Beatdle dnderhdasa ntiekiidling
Exanplq)13 | n_t.he_sanme. manner as.i.n Exanple 12 except for using a glass
woven ¥abr PREALTi AGSaSPRVEKABs$261 0210 mm and a gas perneation degree of
15 cc/cne/sec as the glass woven fabrlc 25 a prepreg containing 46% by
wei ght of the resin conponent was % Exanpl e 14 In the sane manner
as in Exanmple 12 except for setting the drylng oven inlet tenperature to
150C and nmi ntaining the

Example | Example | Example | comparative | Comparative
12 13 14 example 1 example 2

Thickness of
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*1l
Surface
smoothness*2 10 10 20 20 20
(pm) -
Dimensiona
change*3 (%) 0.01 0.02 0.01 0.03 0.06
Warpage
amount*3 0.3 0.2 1.2 1 1
{(rm)

15 *1: 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

20 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
mm x 300 mm, & marking point was marked and warpage (maximum)
at the edge portion and dimensional change by circuit processing

25 to the printed wiring board were observed.



30 tenperatures in the drying oven to 150 to 180C in Exanple 10, a prepreg
containing 42% by wei ght of the resin conponent was prepared. Each of the
prepregs prepared in the above-nentioned Exanples 12 to 14 and Conparative
exanples 1 and 2 was cut to 35 a predeterm ned size, copper foils with a

t hi ckness of 18 pmwere provided to 48 both sides, and the material was
sandwi ched - 27 to mrror plates nade of stainless having a thickness of
1.8 nmm These constitutional materials were lam nated thirteen tines,
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both surfaces copper clad | am nated board Crcul't processing was a plled
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measured at opti onal poi nts of the surfaces copper
boar d Js%rrppéa%%hﬁaaeéb;}épaﬁngéd\ﬁwaemewrﬁﬁsm (an epoxy equivalent:

480, a bromine content: 21.5% by weight), 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
15 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
20 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:
25 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
30 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
35 Fourth room from initial: 4.5 m, 180°C
Fifth room from initial: 6.0 m, 180°C



*2: Difference between the maxi num val ue and the m ni num val ue when plate
t hi cknesses were neasured at optional 50 points of 20 the both surfaces
copper clad | am nated board sanple having a size of 300 mMmm x 300 mm *3:

At the center portion of the sanple having a size of 300 nmmx 300 m a
mar ki ng poi nt was marked and war page- (2faxd nun) at the edge portion and

di mensi onal change by circuit processing 25 to the printed wiring board
were observed. - 28 As clearly seen fromthe results shown in Table 2, the
~ copper clad | am nadixklbozoan skinph ebnbf idkanpl @sm1214©°A4 according to the

present inventiog,each Baye ngsiﬂgﬁgggggﬁﬂgzgggensional change than the

sanpl es of Conparative exanp [ r than the present invention,
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parts by weight of dibyseetioanbflewsnd: Ov8rphess byperi ghteotidnet hyl - 4-

met hyl i m dazol e e h AYNY in varnish having a solid
HAELSEERE B;fISETEREL Ling es,

conmponent of 65 “prepreg horizontal 15 type producing
devi ce as shown in Fi gé0 nersleseddighancabbéae: nen?bomed t her nosetting

resin varnish is placeg) 4 flcei OBr £898ELLA ARk, gafdsacbel t-shaped gl ass
K f_0; 20

woven fabric having a thickness o .20 nm ~a gas EerneapiLity of 5
cc/cm¥&ec and a wi dtRle¥ amoURt\RE pAdserefngret hi BAgNMt/®ithpr egnate the

20 thernosetting resi nDyaedt s6ni Bt owiRE: olrassiv@yenofabr 4€redhesn the

| ass woven fabrjc into which_the thernpsetting resin had been inpregnated
S paseed ¢ hr oubEraRERUERE o6 hoPoaDRoBRE LOMa SRR e PG L LR RRAG A 200 by

wei ght of aheermake conponent. The specification of the drying oven is as
oven: the dryi ngobsAIGReSE phrb FRE S v A AR S i SV g
whi ch ke gl ass Lepgbh dapespectivewmbehlenedresnbstantigliysiine wame sh
had been a5 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
20 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
25 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)
6=40
Incidentally, in the drying oven, to support the fiber
30 Dbasematerial, 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 =20, a prepreg containing 46% by weight
35 of the resin component was prepared.
Example 17



| npregnated is passed through, and the tenperatures of the 30 respective
roons were nmade constant. The |l engths and the tenperatures of the
respective roons are as follows. First roomfrominitial: 4.5 m 70C (Inlet
tenperature) Second roomfrominitial: 4.5 m 100C Third roomfrom
initial: 4.5 in, 140C 35 Fourth room¥tominitial: 4.5 m 180C Fifth room
frominitial: 6.0 m 180C - 29 Sixth roomfrominitial: 6.0 m 140C
Bottom si de gas injection nozzle: 40 nozzles, distance (a): 0.75 m Bl ow
rate of injectedlpathe Xamg seonerBhswiafxamplef 1bngecept fyas ad3G tNmgy mi n
Direction Lo YEr gl kedi Legt. U | 10} et
nozzl e: 409%8;\%@%2#% E?%ﬁ%e&?%& :550. %SB%éggfgwgﬁ%%§%?ﬁ?%?§%t%%%§ . 8
m sec 10 BP&wLBROURE1Hf CORPOBERE Yas: PrePames/-min Direction of wi nd:
vertical | ewafpderegti on Arrangenent of top and bottom gas injection

nozzle:. alternate D stance of top and, bottom gas, i njection nozzle: 60 mm
15 Length of res%@c%‘@esm?z’f‘%%n?g)a}s st ’éﬁﬁ?g?ljyét‘%?@%%trmfoﬁémdi%éa woven
fabri c Ret ghtissnwbiver dabirie pbadingwaveh ifckinese ioft @ W0 oim el a gas

t her noset t | Lp. v ' d, be | nated, .5 rature
in the dryF%gm%\%Erl\:Bnl ﬁ%g#é? egr;ge%é;tcﬁér]/eé%(%ggog%}gﬁﬁaﬁigéﬁ%\c){g?ne}%a%n} cgt t he
poi nt of r@tPREPBAI ¢PREAHNIRG 4ok dntiweipbycofhehearesin ABAneN8I@s
Rotation ratapgked.slide roller: 25 mmn Rotation rate of a draw ng
roller; 25 _nmm 23 Tensile force applied to the glass woven fabric into
whi ch 1§ heEf‘ﬁE‘Pﬁﬁs Pting resin varni sh had been inpregnated: 2.3 N cm

(i medi atel y bef phechdeaticambnger s dh ERamnpzent lexdisrcEbemak Sxfdthe
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

15 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
20 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 andmolded by amulti-step
press at a temperature of 185°C and a pressure of 4 MPa for 85
25 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
30 boards are shown in Table 3.
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to prepare a printed wiring board. Perfornmances of the

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

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

10

to the printed wiring board were observed.

As clearly seen from the results shown in Table 3,

at the edge portion and dimensional change by circuit processing

the

copper clad laminatedboard samples of Examples 15 to 19 according

15

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.

20

Utilizability in industry

Intheprepregpreparedaccording tothepresent invention,
residual strain is difficultly caused since a tension applied

tothe fiberbasematerial canbereducedat thetimeof preparation

25

thereof.

Ametal clad laminated board and a printedwiring board

prepared by using the same has little warpage and dimensional



surfaces copper clad | am nated boards and the printed wiring 30 boards are
shown in Table 3. - 31 Table 3 Conpar- Conpar -

Exam Exam Exam Exam Exam ati veative ple 15ple 16ple 17ple 18ple

19exanpl eexanpl e 12 Arrangenent of top and bottom

gasAlter-Alter-Al ter-Al ter-Qpposed imj¥ctionnat enat enat enate nozzl e

Thi ckness of gl ass wovenO. 20. 20. 20. 10. 20. 10.1 fabric (mm Prepreg wi dth

shri nkage0. 30. 30. 30. 30. 50.50. 5 rate*1 9% Di mensi onal

0. 010. 020. 6engee. CAbSOB02 OBr ePiagy atp Wivigh «a :r gxigp redgadhiach agiouintkdge rat e

was measur eflebyi edusd saant oOi i did 1Qfs o ReuBkaRERE EAAME Wdiihed dhe
gl ass woven_ _fabric as_th tarting material, and a rate thereof based on
ﬁﬁéeﬁa”f‘h‘ﬁg‘: R ¢

the width tBRtt Re™§Falsc gdRoerd i HRRE M i 1R LPAREES ur ed.
*2: AL t hehaedhgrexmsliant elirtfhe esampd ehhays NG lats El@i@]&r;é@@gr@aﬂsii%ﬁﬂ nmd
a markigg 5N [ f e (maxi 10 _at the edge portion an
di rrensi':gna?ﬂ%:ihg’ﬁg@aggaghggﬁl%ggﬁ\g%gg%%i r?(&n txbgmﬁ’%’%lﬁeﬁt'ed W ring board were
observed. As clearly seen fromthe results shown in Table 3, the copper
clad | am nated board sanples of Exanples 15 to 19 according 15 to the
present invention each have | ess warpage and di nensional change than the
sanpl es of Conparative exanples 1 and 2 other than the present invention,
and warpage and di nensi onal change at the tine of multi-Ilayer adhesion
were also confirnmed to be little.



20 Utilizability in industry In the prepreg prepared according to the
present invention, residual strainis difficultly caused since a tension
applied to the fiber base material canbe reducedat the tine of preparation
25 thereof. A netal clad | am nated board and a printed wiring board
prepared by using the same has little 38arpage and di nensional - 32 change.
Al so, a prepreg in which a resin attached anount to the fiber base
material is_less fluctuated can be obtained so that a nmetal clad | am nated
board and &lpimfted wiring board having excellent surface snoot hness,

pl ate thickness precision 5 and warpage characteristics can be produced. -

33 d ai ns; A nethod of preparing a prepreg conprising the steps of a
|npregnat|8n p@d@%@@?qr?ﬁMﬂﬁﬁqujﬂﬁbPnB§§PFPﬁgCP@EFh59§9nF§ﬁ §kems o

i npr egnat Edmplﬂégnatfibhqbr@@é§s nad @hiiah @Iﬂle%ndfs)étﬂg.rfgt epshf \‘Mttﬁi"sh as
sol vent. of .t he | sh.,in er base

nated t etting resin rn
materidl i %“%88 ?rél%eegﬁﬁseén lql:]u?éa a 5&%%?&%%%%8
step is caarscﬁdvemtt olfythn@mmpg:etdrmﬁedmhebmseettmhgrr@é1n raendisihcin tthre

t her msettﬂgegeﬁige ﬁ@édf{sislsl%a T sERLed %&_*}@s{ff&% ! %[nh S5 oy 3.0

Ncmor |es prepa Ng a prepreg conpri eps of a
i npr egnat | Wheprdnesaid Arwfinghs sep Her aasstefmpt bylmpwmmlt@e f Eber fparsegnat ed

into a fibgatbasgimhebl ghiahd thedtyeithoBeR ing WaisGh arsQlsvents of the
i npregnated thernosetting resin varnish in the”15 fiber base material is

vapor izbd ARBIEABAEES Witk SefPrSdréd for\ﬁﬁeloél 5 toh%I Gy io%g 1€S&p is carried
out by noving A heetfhdikrobasepatdiey laabrepfrég\/\bbmbrﬁ.Bﬁ:nghengé?@ép'é REE faesi n

v SN pBEEAILRH 8 GRSl LS ke BT e o
t her noset t llmgregganevla:mﬂcsa fiisber hpesegretaxid nanda dirpeng lsrer mwivdiickdl and
a drying sg ‘P?rw[:b%h %{% t%_fd Eﬂérhgﬂéﬁﬂgﬁgﬁgeéﬂ?m%‘ﬂ 09 ehsin
varnish in the ase teri orize nd the resinis
seni - ki edf1bglcbasA Nakewig) e VR nizadapndeBheuesin is Femd eairegont al
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.
3. A method of preparing a prepreg comprising the steps of a
20 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 using a horizontal
25 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
30 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
35 Dbase material firstly at a temperature lower than a softening
point of the resin.



25 drying oven with a tenperature at an inlet portion of the drying oven

| ower than a softening point of the resin. 4. A nethod of preparing a
prepreg conprising the steps of a inpregnation process in which a
thernmobsetting resin varnish is inpregnated into a fiber base material and
a drying step in which 30 a solvent of34 he i npregnated thernosetting resin
varnish in the fiber base material is vaporized and the resin is

sem -cured, wherein the drying step is carried out by noving the fiber
base nat ePi-al A ingEhethiach nrePataghgs PrepKggr esnprigingsthesstens exfnat ed to

a hori zont afpdbhaatien, %faée@y heahieg & ft%éﬁ%’aﬁﬁ@@é@;%@f%ﬁéh 1igr Zt ly

f
at a tenperature |lower, than a softening point of the resin. - 5.
met hod of pFBPSPPAGSE IR ALY RINPAESIRF S HE SEBFS OFY angisharebn Miich
Er ocess i navdo et bEEtmiQ{ﬁrid’gjla’tﬁ\jmi Bhﬁﬁmbbébtﬁ.ﬁg ﬁéﬁfﬁr@ﬁrﬁ%h&@hi mca;h@df i ber
ase eri n rving. step. in 1.C a_solvent of the inpregnate
Cher mocet t EaRePoErae i Tie} iy wandtisg SpaokiR R edin i SePlsGRER  and
t he resin whegenn- theedryinpgestep isecaryied ity usiarg isetoadtzdmtalsi ng a
hori zont al s VN e I.N as ..i:n] L0 les . i nth A en
provi ded a?r %%ba%ggéopfg%¥§Igg%n%?@%?iqéb %O%gﬁﬁgdigf@Eﬁégggﬁngngv%repreg
conpri si ngPrR¥idedpatotor and begitognaditennatedass in which a thernosetting
- resin varnigsh A Snet KoY @b drilfy & ia!rQEEeB%Sm?EE@EhB' t R8s Gl NG Step
I n mh“ﬁg a solvent of thé |n§regnated thernosetting resin varnish in the
fiber YhselMREEFNALIPY REPCPFS od! WRdCHR thermesed tdayg regiBdvaryh#h disn t he
dryi ng st epmpgegantieddimts alfilaw bagetnz d1 iz ahasedrbngwitesy fh whilc® whi ch

Ying . : yilvaw ba ¥ D Rt o
bnd the [T Bdnt B Md Al dd PREARALER L Aot ol QM Tent A BE O°
bottom al £ébeat bagetmateriadl ber vieasy imedenndl thadresfibils semi-turtde

met hod of prepakihn éd%rﬁﬁ{gegtéﬁci)% E}Bgl%i{)ééir egx W?no%fingz@flg gﬂs@r halsR 6,

wherein a tensile_force A to nove ase€ naterla gas 1 njecting

force 1P t oM8Gfpért LRECHYEChatde shergrsestissbiresd yecaishedsof F have
the rel ati enphepnbial 86 aahghe Z@nfanmed avtibe,t ars Iked FigRrAraRG the

combi ned f%&%%rigllislgu%%ogged by blowing a gas from top and bottom
alternately to the fiber base material and stabilized.
7. The method of preparing a prepreg according to any one of
20 Claims 1 to 6, wherein a tensile force A to move the fiber base
material, a 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°
25 8. The method of preparing a prepreg according to any one of
Claims 1 to 7, wherein the fiber base material into which the
thermosetting resin varnish is impregnated is passed through
the drying oven in the drying step.
9. The method of preparing a prepreg according to any one of
30 Claims 1 to 8, wherein the fiber base material is a belt-shaped
material.
10. The method of preparing a prepreg according to any one of
Claims 1 to 9, wherein a difference between a prepreg dimension
y (mm) and a fiber base material width dimension x (mm) as a
35 starting material satisfies the equation (1):
0.3 (%) > (x - y)/x x 100 (1)



25 8. The nethod of preparing a prepreg according to any one of Cains 1
to 7, wherein the fiber base material into which the thernosetting resin
varnish is inpregnated is passed through the drying oven in the drying
step. 9. The nethod of preparing a prepreg according to any one of 30
Clainms 1 to 8, wherein the fiber base3mterial is a belt-shaped nmateri al
10. The nmethod of preparing a prepreg according to any one of Clains 1 to
9, wherein a difference between a prepreg dinension y (my) and a fi ber
base materildl ik medihmsheifoprepamigas predied tacondd ngaterany S io§f i es
the equati : 9 /

preparing gmaééér%goiéoréfr@&notgﬁ ﬁ(loBrieell%%S(eg‘%FﬁgJ@?Ll i T%vﬁrm n the
fi ber baseffBFéFi aF ﬁsgéa§§a§§anV¥ﬁn fabrii€-or a gl ass non-woven fabric.

12. The nethod e Métl}ﬁ:fd RF ﬁrébé@ﬁ.ﬁg AGhdy a‘t:@o&@ir@nEO()én orfd aifms 1
to 11, ﬁ in t&g ]g_ gase %aP es a, mg f.,abric and a

o1 at] GhenEpebEs SRS e FLPST PRRETANH Lot F Ol 2457 HRHEDS 2
(pmM satisfhbs1Chendqaaremat@éhshqp<bemwben+a2§a$4perm&ablhatyeqhod of
prepari Ng 3By R AfAC Al Tt {8 ONBLf 5okl {7:30dTEnk Sdudcio ap’g%e' n the

fi ber base erl conprises a non-wo c and i's 30 to
100 g/ nP. 14 A prepreg prehatedtbdSt he nethod according Ké)any one of

Cains 1 te313.7H® me‘tﬂaa %'f 5&@%&@&@@%&% %c‘@&ir@lnﬁoﬂ%réﬁf%ﬁé’%f

prepre%f 15" accordi ng Clarm or "a l'amnat’ed materi al thereof and
metal 1% oi F1 Péﬂﬁn&té& é%'aWhP€§§P She §dbeicbase MAECZRE e CREPELSES aunder

heat i ng anﬁloﬁr-wawhefa@@dcsahﬂe@t@dwbagmhgl ng. 306+0A1R0 BY/ad. W ring board
uhi ch compy ) ses, RN 5 Sl o by RHOCRRRHRE LOcEPGiTE 8 SlPd e Tinated
Claims 1 to 13.
15. A metal clad laminated board which comprises the prepreg
15 according toClaim 14 or a laminatedmaterial thereof and a metal
foil laminated on at least one surface of the above material
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 Claim

20 15.



