
;e3en~<v26Tn[n]  T.AM_INATED BOARD AND PROCESS FOR PRODUCTION THEREOF
BACKGROUND OF THE INVENTION  ( 1 ) Field of the Invention *c~~z* The
present invention relates to a laminated board suitably used for printed
circuit boards used in 5 electric apparatuses, electronic apparatuses,
communica tion apparatuses, etc.; as well as to a process for production of
the laminated board. (2) Related Art Statement With the advance of home-use
electronic 10 apparatuses into smaller sizes and higher performances, there
have come to be used, as printed circuit basic materials used therein,
laminated boards obtained by impregnating a nonwoven glass fiber fabric (as
a substrate for intermediate layer) and a woven glass fiber 15 fabric (as a
substrate for surface layers) with an epoxy resin and subjecting the
resulting fabrics to hot pressing (the laminated boards are hereinafter
referred to as "composite laminated board"). Recently, it has become
necessary that these composite laminated boards possess 20 (1) punchability
comparable to that of laminated boards comprising a paper substrate and a
phenolic resin, heretofore used in the art and (2) a low cost. Also in
industrial-use electronic apparatuses, composite laminated boards have come
to be used in which 25 no woven glass fiber fabric is used or the amount
thereof   - 2 - 14 June 2002 is decreased for cost reduction. These
laminated boards, however, are inferior to laminated boards using a woven
glass fiber fabric as a substrate, in various performance respects, and it
has become necessary that they show a 5 small dimensional change and a
small warpage both comparable to those of the latter boards. OBJECT OF THE
INVENTION In order to satisfy the above-mentioned requirements for
composite laminated boards, it was 10 studied to use, in place of the
nonwoven glass fiber 



fabric as a substrate for intermediate layer, a resin varnish containing a
glass single fiber. This approach shows improvements in dimensional change
and warpage but has various problems in production of the intended 15
composite laminated board, and is not yet in practical use. It was also
studied to reduce the proportion of woven or nonwoven glass fiber fabric
for cost reduction; however, the reduction in cost is not easy owing to the
restrictions associated with performance and production 20 of the intended
composite laminated board. Under such circumstances, the present inventors
made a study in order to achieve the cost reduction of the composite
laminated board with the performance being maintained or improved. As a
result, the present 25 inventors have completed the present invention. The
object of the present invention lies in providing a laminated board
suitably used in printed   - 3 - 14 June 2002 circuit basic materials,
which is improved in insulation between through-holes, punchability,
dimensional change and warpage without impairing the electrical properties
and other properties and which has a low cost; and a 5 process for
production of the laminated board. SUMMARY OF THE INVENTION The present
invention provides a laminated board comprising an intermediate layer and
two surface layers formed thereon, in which board the intermediate 10 layer
comprises a central layer made of a nonwoven glass fiber fabric impregnated
with a resin composition containing a thermosetting resin and an inorganic
filler and upper and lower layers formed on the central layer, each being
made of said resin composition containing a 15 thermosetting resin and an
inorganic filler, and the two surface layers formed on the intermediate
layer are made of a thermosetting resin-impregnated fiber substrate. In the
laminated board, the fiber substrate of the two surface layers is
preferably a woven glass fiber fabric. 20 The present invention furthermore
provides a process for producing a laminated board, which comprises: a step
of impregnating a fiber substrate of long length with a varnish of a
thermosetting resin alone, 25 a step of coating, on one side of the fiber
substrate, a varnish of a thermosetting resin containing an inorganic
filler,   - 4 - 14 June 2002 a step of laminating a nonwoven glass fiber
fabric on the varnish-coated side of the fiber substrate to obtain a
laminate, a step of heat-drying the laminate to obtain a 



5 prepreg, and a step of laminating two of the thus-formed prepregs so that
the respective nonwoven glass fiber fabrics face each other, and subjecting
the resultant laminate to hot pressing. 10 The present invention moreover
provides a process for producing a laminated board, which comprises: a step
of impregnating a fiber substrate of long length with a varnish of a
thermosetting resin alone, 15 a step of coating, on one side of the fiber
substrate, a varnish of a thermosetting resin containing an inorganic
filler, a step of heat-drying the varnish-coated fiber substrate, 20 a step
of laminating a nonwoven glass fiber fabric on the varnish-coated side of
the fiber substrate to obtain a laminate, a step of heat-drying the
laminate to obtain a prepreg, and 25 a step of laminating two of the
thus-formed prepregs so that the respective nonwoven glass fiber fabrics
face each other, and subjecting the resultant laminate to hot pressing.   -
5 - 14 June 2002 BRIEF DESCRIPTION OF THE DRAWINGS Figs. 1 and 2 are each a
schematic sectional view showing an example of the steps up to prepreg
formation, in production of the laminated board of the 5 present invention.
In these drawings, each numeral refers to the following. 1: a substrate of
long length, 2: a varnish, 



3: a coater, 4: a nonwoven glass fiber fabric, 5: a roll coater, 6: a
dryer, 7: a cutter, 8: a prepreg, 9: a 10 varnish, 10: a coater, 11: a
dryer, 12: a dryer DETAILED DESCRIPTION OF THE INVENTION In the laminated
board of the present invention, an inorganic filler is added to the
thermosetting resin used. Thereby, the present laminated board 15 can be
improved in punchability and dimensional stability and, moreover, can have
improved through-hole reliability owing to the reduced thermal expansion in
Z direction. In addition, while in conventional laminated boards, a
nonwoven glass fiber fabric is used in the whole portion 20 of the
intermediate layer, a nonwoven glass fiber fabric is used, in the present
laminated board, only in the central layer of the intermediate layer to
reduce the amount of the nonwoven glass fiber fabric used, whereby the
voids present in the intermediate layer can be 25 reduced. Use of a
nonwoven glass fiber fabric in the central layer of the intermediate layer
can improve the   - 6 - 14 June 2002 heat resistance and punchability of
the present laminated board and can control the flow of resin during
varnish impregnation and during molding. The nonwoven glass fiber fabric
generally has a unit area weight of 20-150 5 g/mz. The inorganic filler
used in the present invention includes aluminum hydroxide, magnesium
hydroxide, calcium carbonate, clay, talc, silica, etc. The proportion of
the inorganic filler in the resin 10 composition is preferably 10-300 by
weight, preferably 70-250 by weight based on the thermosetting resin. When
the proportion is less than 10% by weight, improvements in punchability,
dimensional stability and through-hole reliability are low. When the
proportion is more than 15 300 by weight, uniform addition of the inorganic
filler to the thermosetting resin, lamination and forming are difficult.
invention 20 polyester etc., wit; The epoxy a novolac type epoxy resin,etc
The thermosetting resin used in the present includes an epoxy resin,a
polyimide resin,a resin, a phenolic resin,an acrylic resin, z the epoxy
resin being particularly preferred resin includes, a bisphenol A type epoxy
resin type epoxy resin,etc The thermosetting resin used in the present
invention includes an epoxy resin, a polyimide resin, a polyester resin,a
phenolic resin, an acrylic resin, etc.,with the epoxy resin Being
particularly preferred. The epoxy resin includes,abisphenol A type epoxy
resin, a novolac type epoxy resin,etc. The fiber substrate used in the
surface layers 25 are not particularly restricted and includes a woven
glass fiber fabric, a nonwoven glass fiber fabric, a woven or nonwoven
synthetic fiber fabric, a kraft paper, a linter paper, etc., with the woven
glass fiber fabric   ~ - 14 June 2002 being preferred in view of the heat
resistance and 



strength. When punchability and cost reduction are strongly required, a
cellulose-based paper such as kraft 5 paper, linter paper or the like is
preferred. In the present laminated board, the amount of the nonwoven glass
fiber fabric used in the intermediate layer can be reduced as compared with
the amount used in conventional composite laminated boards. That is, the 10
intermediate layer of the present laminated board comprises (1) a central
layer made of a nonwoven glass fiber fabric impregnated with a resin
composition containing a thermosetting resin and an inorganic filler and
(2) upper and lower layers formed on the central 15 layer, made of said
resin composition alone. As a result, the voids resent between the fibers
constituting the nonwoven lass fiber fabric are reduced and improvements in
insulation between through P g holes and heat resistance are obtained.
Further, 20 reduction in the use amount of nonwoven glass fiber fabric
(which is expensive) can provide a laminated board of lower cost . Next,
description is made on the process for producing the laminated board of the
present invention. 25 The present invention relates to a process for
producing a laminated board, which comprises: a step of impregnating a
fiber substrate of long length with a varnish of a thermosetting resin   -
8 - 14 June 2002 alone, a step of coating, on one side of the fiber
substrate, a varnish of a thermosetting resin containing an inorganic
filler, 5 a step of laminating a nonwoven glass fiber fabric on the
varnish-coated side of the fiber substrate to obtain a laminate, a step of
heat-drying the laminate to obtain a prepreg, and 10 a step of laminating
two of the thus-formed prepregs so that the respective nonwoven glass fiber
fabrics face each other, and subjecting the resultant laminate to hot
pressing. This process is simple and enables continuous production, and can
produce a 



15 laminated board having performances at least comparable to those of
conventional composite laminated boards. Fig. 1 shows an outline of an
example of the steps of the present process up to prepreg production. A
long substrate (1) sent from an unwinder is 20 impregnated with a varnish
(9) of a thermosetting resin containing no inorganic filler. With this
impregnation step, the adhesion between the long substrate (1) and the
thermosetting resin (2) containing an inorganic filler coated in the next
step can be improved to give the 25 resulting laminated board improved
characteristics and appearance. The impregnation of the varnish (9) is
preferably carried out from the upper side of the long substrate (1) on
which the thermosetting resin (2)   - 9 - 14 June 2002 containing an
inorganic filler is coated in the next step. The varnish (9) of a
thermosetting resin containing no inorganic filler, suitably has a
relatively high resin solid content of 50-80% by weight. The 5 coating of
the varnish (9) can be conducted by use of a coater (10) such as a comma
roll coater, a knife coater, a die coater, a reverse coater or the like,
and the coating on only one side of the long substrate (1) is sufficient.
10 As another means the long substrate (1) may be immersed in the varnish
(9) of a thermosetting resin alone. In this case it is preferable to use
the varnish (9) having a resin solid content of 30-50% by weight. Next, the
varnish (9)-coated long substrate is 15 dried by use of a dryer (11).
Subsequently the upper side of the long substrate (1) is coated with a
varnish (2) of a thermosetting resin containing an inorganic filler, by use
of a coater (3) so as to give a desired film 20 thickness. The varnish (2)
generally has a solid content of thermosetting resin and inorganic filler,
of 60-90% by weight. With respect to the dilution of the varnish (2) 25
with a solvent, a solvent-free vainish is preferred when the varnish before
dilution has a relatively low viscosity. The amount of the varnish (2)
applied is generally about 600-1,400 g (as varnish solid content)   - l0 -
14 June 2002 per mz of long substrate, although it varies depending upon
the unit area weight of a nonwoven glass fiber fabric used in a later step,
or depending upon the amount of a resin varnish (9) applied on the lower
side of the 5 long substrate when it is applied in a later step; and the
thickness (before drying) of the varnish (2) is about 0.2-1.0 mm. The
coater {3) includes a comma role coater, a knife coater, a die coater, a
reverse coater, etc. Since 10 the varnish (2) is applied in a large
thickness (0.2-1.0 mm) and the varnish must have a high viscosity, a means
capable of applying a high-viscosity varnish, for example, a comma roll
coater or a knife coater is preferred. 15 After coating the upper side of
the long substrate with the varnish (2) of a thermosetting resin containing
an inorganic filler, a nonwoven glass fiber fabric (4) is laminated on the
varnish-coated side of the long substrate. Thereafter, as an optional step,
a 



20 thermosetting resin varnish is coated on the uncoated side (back side)
of the long substrate, as explained below. This coating is conducted
generally by use of a roll coater (5), but other coating means may be used.
The thermosetting resin varnish coated on the 25 back side of the long
substrate, generally contains no inorganic filler. This coating of the
thermosetting resin varnish is to supplement the prior coating of the
varnish (2) of a thermosetting resin containing an   - 11 - 14 June 2002
inorganic filler, because the varnish (2) is not sufficiently impregnated
into the long substrate in many cases. Accordingly, the amount of the
thermosetting resin applied on the back side may be small and a 5
thermosetting resin varnish having a resin solid content of about 10-30% by
weight is generally used to achieve uniform impregnation. The resulting
material is then heat-dried by use of a dryer (6) to obtain a thermosetting
resin 10 impregnated prepreg. The heat-drying conditions are severer than
usual, i.e. 120-180C and about 1-5 minutes, because the material has a
large total thickness. The prepreg is then cut into a desired length by use
of a cutter (7}. Alternatively, the prepreg is not cut and 15 may be used
as such for continuous molding. In this prepreg, a layer of an inorganic
filler-containing thermosetting resin alone is present between a substrate
impregnated with a thermosetting resin (containing a small amount of an
inorganic filler) 20 and a nonwoven glass fiber fabric impregnated with an
inorganic filler-containing thermosetting resin. Two of the thus-obtained
prepregs are laminated with each other so that the nonwoven glass fiber
fabric sides face each other, and the laminate is subjected to 25 hot
pressing. This hot pressing is conducted generally by laminating two of the
prepregs cut into a desired length and using a multiplaten press, but it is
also possible to conduct continuous hot pressing by laminating   - 12 - 14
June 2002 



two of the uncut long prepregs so that the nonwoven glass fiber fabric
sides face each othe~. The former noncontinuous hot pressing is generally
conducted when the resin used is an epoxy resin; and the appropriate 5
conditions thereof are generally 150-180C (temperature), 20-70 kg/cm2
(pressure) and 60-120 minutes (time) similarly to those employed in
production of conventional composite laminated boards, although the
conditions vary depending upon the fluidity of the resin used for 10
impregnation. When a polyester resin or a photosetting acrylic resin is
used, the latter continuous hot pressing (wherein a low pressure can be
used) can be employed. In the above process for production of the present
laminated board, when the varnish of a thermo15 setting resin containing an
inorganic filler contains a solvent (this is an ordinary case), voids are
formed in the prepreg because of the vaporization of the solvent in the
heat-drying step after lamination of a nonwoven glass fiber fabric on the
varnish-coated long substrate; and 20 these voids remain even in the
laminated board after hot pressing and, in some cases, adversely affect the
electrical properties (e.g. insulating property) of the laminated board.
This problem can be solved by adding, between the step of coating, on one
side of a fiber i 25 substrate of long length, a varnish of a thermosetting
resin containing an inorganic filler and the step of laminating a nonwoven
glass fiber fabric on the varnishcoated side of the fiber substrate, a step
of heat-drying   - 13 - ' 14 June 2002 the varnish-coated substrate. Fig. 2
shows an outline of an example of the steps of the prlesent process up to
prepreg production, employed in such a case. The above-mentioned
thermosetting resin varnish 5 is coated on a long substrate, and the coated
substrate is passed through a dryer (12) to evaporate the solvent contained
in the varnish. The he~t-drying conditions used in the dryer are generally
80-160C and about 30 seconds to 5 minutes although they vary depending upon
10 the kind and amount of the solvent used. Then, a nonwoven glass fiber
fabric (4) is laminated on the varnish-coated side of the substr~te and the
subsequent steps are conducted in the same manner as mentioned above,
whereby a laminated board according to the present 15 invention can be
obtained. The composite laminated board of the present invention can be
obtained by using the above-mentioned steps. In this embodiment of the
present invention, a varnish of a thermosetting resin containing an
inorganic 20 filler is coated on a long substrate (e. g. a woven glass
fiber fabric), followed by drying, after which a nonwoven glass fiber
fabric is laminated on the varnish-coated substrate. Therefore, the coating
and impregnation steps are simple even when subsequently a resin varnish is
25 applied on the back side of the substrate, and the amount of nonwoven
glass fiber fabric (which is relatively 



expensive) used can be reduced. Further, drying before lamination of
nonwoven glass fiber fabric can prevent   - 14 - 14 June 2002 voids
generation caused by solvent, which has enabled production of prepreg of
good moldability. Furthermore, since the nonwoven glass fiber fabric moves
together with the long substrate, there occurs neither breakage of the 5
nonwoven glass fiber fabric nor scattering of the bits of the glass fiber.
Consequently, there is little trouble in production of the present
composite laminated board, and the laminated board obtained ~as a lower
cost. DESCRIPTION OF PREFERRED EMBODIMENTS 10 The present invention isI
hereinafter described specifically by way of Examples and Comparative
Examples. Example 1 A roll of a long substrate (a woven glass fiber fabric,
WE-18K RB-84, product of Nitto Boseki Co., Ltd.) 15 was unwinded. On the
upper side of the unwinded woven glass fiber fabric was coated an epoxy
resin varnish P having the following formulation, [by use of a knife coater
so as to give a film thickness (as dried) of about 50 um. Formulation of
varnish P Brominated epoxy resin (EP-1046, product of Yuka Shell Epoxy
K.K.) 70 parts by weight [containing a curing agent (dicyandiamide) and a
curing accelerator] Solvent (methyl cellosolve) 30 parts by weight 20 Then,
drying was conducted at 120C for 1 minute. Subsequently, a varnish A1
having the following   - 15  14 June 2002 formulation was coated on the
varnish P-coated side of the substrate by use of a knife coater so as to
give a 



film thickness (before drying) of 0.9 mm. Formulation of varnish A1
Brominated epoxy resin (same as mentioned above) Inorganic filler {aluminum
hydroxide) Ultrafine powder silica Solvent (methyl cellosolve) 100 parts by
weight 80 parts by weight 20 parts by weight 30 parts by weight Next, on
the varnish A1-coated side of the 5 substrate was laminated a nonwoven
glass fiber fabric (EP-4075, product of Japan vilene Co., Ltd.) having a
unit area weight of 75 g/m2. On the back side of the substrate was coated a
varnish B1 having the following formulation, by use of a roll coater.
Formulation of varnish B1 Brominated epoxy resin 30 parts by weight (same
as mentioned above) Solvent (methyl cellosolve) 70 parts by weight 10 The
resulting material was dried at 140C for 3 minutes by use of a dryer to
obtain a prepreg comprising a woven glass fiber fabric and a nonwoven glass
fiber fabric. The prepreg was cut into 2-m pieces. Two of these pieces were
laminated so that the respective 15 nonwoven glass fiber fabric sides faced
each other. On the upper and lower sides of the resulting laminate was
placed a 18-~m copper foil, followed by hot pressing at   - 16  14 June
2002 165C under 60 kg/cmz for 90 minutes, to prepare a copper clad
laminated board having a thickness of 1.6 mm. Example 2 A roll of a long
substrate (a woven glass fiber 5 cloth, WE-18K RB-84, product of Nitto
Boseki Co., Ltd.) was unwinded. On the upper side of the substrate was
coated the varnish P, followed by drying, in the same manner as in Example
1. On the varnish P-coated side of the substrate was coated a varnish A2
having the follow 10 ing formulation, by use of a knife coater so as to
give a 



film thickness (before drying) of 0.9 mm. Formulation of varnish A2
Brominated epoxy resin (same as mentioned above) Inorganic filler (aluminum
hydroxide) Ultrafine powder silica Solvent (methyl cellosolve) 100 parts by
weight 100 parts by weight 25 parts by weight 50 parts by weight The
resulting material was dried at 150C for 1 minute by use of a dryer. The
subsequent procedures were carried out as mentioned in Example 1 to prepare
a 15 copper-clad laminated board having a thickness of 1.6 mm. Example 3 An
epoxy resin varnish B3 having the following formulation was prepared.   -
17  Formulation of varnish B3 Brominated epoxy resin (same as mentioned
above) Methyl cellosolve Acetone 14 June 2002 100 parts by weight 30 parts
by weight 60 parts by weight The above varnish B3 was impregnated into a
long substrate (a woven glass fiber fabric, WE-18K RB-84, product of Nitto
Boseki Co., Ltd.) so that the resin content in the impregnated substrate
became about 40~ by 5 weight, followed by drying at 140C for 2 minutes, to
obtain a woven glass fiber fabric prepreg [A]. Separately, the following
inorganic fillers of the following amounts were added to the
above-mentioned varnish B3 containing 100 parts by weight of the 



10 brominated epoxy resin, followed by stirring, to prepare a varnish A3
containing the brominated epoxy resin and inorganic fillers. (1) Silica
(Crystallite VX-3, 25 parts by weight product of Tatsumori) (2) Aluminum
hydroxide 70 parts by weight (3) Ultrafine powder silica 5 parts by weight
The varnish A3 was coated on one side of the woven glass fiber fabric
prepreg [A] by use of a knife 15 coater so as to give a film thickness (as
dried) of 0.6 mm. Thereon was laminated a nonwoven glass fiber fabric
(EP-4075, product of Japan Vilene Co., Ltd.) having a unit area weight of
75 g/m2, followed by drying at 140C for 3 minutes, to obtain a prepreg [B].
Two of the   - 18 - 14 June 2002 prepregs [B] were laminated with each
other so that the respective nonwoven glass fiber fabric sides faced each
other. On the upper and lower sides of the resulting laminate was placed a
18-~m copper foil. The resulting 5 material was subjected to hot pressing
at 165C under 60 kg/cm2 for 90 minutes to obtain a copper-clad laminated
board having a thickness of 1.6 mm. Comparative Example 1 The brominated
epoxy resin used in Example 1 10 was diluted with the solvent used in the
same Example (methyl cellosolve) to prepare a varnish having a resin solid
content of 60~ by weight and a viscosity of 0.3 poise. This varnish was
coated on and impregnated into the woven glass fiber fabric (WE-18K RB-84,
product of 15 Nitto Boseki Co., Ltd.) used in Example 1, by dipping,
followed by drying at 140C for 2 minutes, to prepare a prepreg for surface
layer. The above-prepared varnish was also coated on and impregnated into a
nonwoven glass fiber fabric (EP-4075, product of Japan Vilene Co., Ltd.) 20
by dipping, followed by drying at 140C for 2 minutes to prepare a prepreg
for intermediate layer. Four of the prepregs for intermediate layer were
laminated. On the upper and lower sides of the resulting laminate was
placed the prepreg for surface layer. On the upper and 25 lower sides of
the resulting material was placed a 18-um copper foil, followed by hot
pressing, to obtain a copper-clad laminated board having a thickness of 1.6
mm.   - 19  Comparative Example 2 14 June 2002 A woven glass fiber fabric
prepreg for surface layer was prepared in the same manner as in Comparative
Example 1. Separately, a varnish C having the following 5 formulation was
prepared. Formulation of varnish C 



Brominated epoxy resin (same as mentioned above) Inorganic filler (aluminum
hydroxide) Ultrafine powder silica Solvent (methyl cellosolve) 100 parts by
weight 80 parts by weight 20 parts by weight 65 parts by weight This
varnish C was coated on and impregnated into a nonwoven glass fiber fabric
(EP-4075, product of Japan Vilene Co., Ltd.) by dipping, followed by drying
at 140C for 3 minutes, to prepare a prepreg for inter 10 mediate layer.
Three of the prepregs for intermediate layer were laminated. On the upper
and lower sides of the laminate was placed the prepreg for surface layer.
On the upper and lower sides of the resulting material was placed a 18-~m
copper foil, followed by hot pressing, 15 to obtain a copper-clad~laminated
board having a thick ness of 1.6 mm. The copper-clad laminated boards
obtained in the above Examples and Comparative Examples were measured for
insulation between through-holes, punchability, 20 dimensional change,
bending strength, etc. by the following test methods. The results are shown
in   - 20 - 14 June 2002 Table 1. Test methods 1. Insulation between
through-holes Insulation resistance (S2) between two through5 holes
(minimum distance between the walls of the two: 0.5 mm) was measured after
1,000-hour treatment under the conditions of 60C and 90~ R.H. 2.
Punchability Measured by ASTM method. 10 0: Good 0: Slightly inferior 3.
warpage 



A test piece having a length of 300 mm of a copper-clad laminated board was
heated at 170C for 30 15 minutes, and the maximum warpage (mm) of the
resulting test piece was measured. 4. Dimensional change A test piece of a
copper-clad laminated board, having a hole-to-hole distance of 250 mm was
heated at 20 170C for 30 minutes, and the dimensional change (~) of the
hole-to-hole distance was measured. 5. Bending strength Bending strength
(N/mmZ) at ordinary state was measured by JIS C 6481. 25 6. Thermal
expansion in Z direction A copper-clad laminated board was subjected to
whole-surface etching; was heated from room temperature   - 21 - 14 June
2002 to 200C at a rate of 10C/min; and was measured for thermal expansion
(~) in Z direction.   Table 1 Example 1Example 2Example
3ComparativeComparativeExample 1Example 2Insulation
between1x10131x10131x10131x10131x109through-holes ( S2 )Punchabilityo ".
Aooao ,.. ~Warpage (mm)0 - 0.50 - 0.50 - 0.51.0 - 2.01.0 -
2.0DimensionalLongitudinal0 - 0.030 - 0.020 - 0.020 - 0.050 - 0.03change
(~)Transverse0 - 0.040 - 0.030 - 0.030 - 0.060 - 0.04Bending
strengthLongitudinal410435425380405(N/mmz)Transverse360395380320360Thermal
expansion in Z4.54.04.05.54 5direction. N N m N O O N   - 23 - 14 June 2002
With respect to the production cost, the laminated boards obtained in
Examples 1-3 could be produced at about 10~- to 20$-lower costs than those
obtained in Comparative Examples 1-2 because, in the 5 intermediate layer
of each of Examples 1-3, the amount of a nonwoven glass fiber fabric (which
is expensive) was reduced and not only a thermosetting resin but also an
inorganic filler were impregnated into the nonwoven glass fiber fabric. 10
Thus, the laminated board of the present 



invention shows no reduction in bending strength, etc.; is superior in
insulation between through-holes, punchability, warpage and dimensional
stability; and has a low cost.   14 June 2002 -24 WHAT IS CLAIMED IS: 1. A
process fer producing a laminated board, which comprises: a step of
impregnating a fiber substrate of long length with a varnish of a
thermosetting resin alone, a step of coating, on one side of the fiber
substrate, a varnish of a thermosetting resin containing an inorganic
filler, a step of laminating a nonwoven glass fiber fabric on the
varnish-coated side of the fiber substrate to obtain a laminate, a step of
heat-drying the laminate to obtain a prepreg, and a step of laminating two
of the thus-formed prepregs so that the respective nonwoven glass fiber
fabrics face each other, and subjecting the resultant laminate to hot
pressing. 2. A process according to Claim 1, wherein said impregnating is
carried out from said one side in the step of coating. 3. A process
according to Claim 1, which further comprises as a step following the step
of laminating a nonwoven glass fiber fabric on the varnish-coated side of
the fiber substrate, a step of coating a varnish of a thermosetting resin
on the other side of the fiber substrate. 4. A process according to Claim 3
, wherein in the varnish of a thermosetting resin containing an inorganic
filler, the proportion of the inorganic filler is 10-300% by weight based
on the thermosetting resin. 5. A process for producing a laminated board,
which comprises: a step of impregnating a fiber substrate of long length
with a varnish of a thermosetting resin alone, a step of coating, on one
side of the fiber substrate, a varnish of a thermosetting resin containing
an inorganic filler, a step of heat-drying the varnish-coated fiber
substrate,   14 June 2002 - 25  a step of laminating a nonwoven glass fiber
fabric on the varnish-coated side of the fiber substrate to obtain a
laminate, a step of heat-drying the laminate to obtain a preps eg, and a
step of laminating two of the thus-formed prepregs so that the respective
nonwoven glass fiber fabrics face each other, and subjecting the resultant
laminate to hot pressing. 6. A process according to Claim 5 , wherein said
impregnating is carried out from said one side in the step of coating. 7. A
process according to Claim 5 , which further comprises as a step following
the step of laminating a nonwoven glass fiber on the varnish-coated side of
the fiber substrate, a step of coating a varnish of a thermosetting resin
on the other side of the fiber substrate. 



8. A process according to Claim ~ ) wherein in the varnish of a
thermosetting resin containing an inorganic filler, the proportion of the
inorganic filler is 10-300% by weight based on the thermosetting resin. 9.
A process according to Claim 1, wherein the inorganic filler is selected
from the group consisting of aluminum hydroxide, magnesium hydroxide,
calcium carbonate, clay, talc and silica. 10. A process according to Claim
1, wherein the thermosetting resin is selected from the group consisting of
an epoxy resin, a polyimide resin, a polyester resin, a phenolic resin and
an acrylic resin. 11. A process according to Claim 1, wherein the fiber
substrate is selected from the group consisting of a woven glass fiber
fabric, a nonwoven glass fiber fabric, a woven or nonwoven synthetic fiber
fabric, a kraft paper and a linter paper.   14 June 2002 -26 12. A process
according to Claim s , wherein the inorganic filler is selected from the
group consisting of aluminum hydroxide, magnesium hydroxide, calcium
carbonate, clay, talc and silica. 13. A process according to Claim s (
wherein the thermosetting resin is selected from the group consisting of an
epoxy resin, a polyimide resin, a polyester resin, a phenolic resin and an
acrylic resin. 14. A process according to Claim s , wherein the fiber
substrate is selected from the group consisting of a woven glass fiber
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