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(57) ABSTRACT 

A method of manufacturing a flex-rigid wiringboard includes 
positioning a flexible board and a non-flexible substrate adja 
cent to each other, forming a metal layer over the flexible 
board such that the metal layer is formed to stop laser irra 
diation from reaching into the flexible board, forming an 
insulating layer Such that the insulating layer covers the metal 
layer, the flexible board and the non-flexible substrate, irra 
diating laser upon the insulating layer Such that a portion of 
the insulating layer covering the metal layer is cut; and 
removing the portion of the insulating layer covering the 
metal layer from the flexible board such that at least a portion 
of the flexible board is exposed. 
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FLEX-RGIDWRING BOARD AND METHOD 
OF MANUFACTURING THE SAME 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. The present application is a continuation of and 
claims the benefit of priority from U.S. patent application Ser. 
No. 12/574,309, filed Oct. 6, 2009, which is a divisional of 
U.S. patent application Ser. No. 1 1/927,144, filed Oct. 29, 
2007, now U.S. Pat. No. 7,982,135, issued Jul. 19, 2011, 
which is based on and claims the benefit of priority to U.S. 
Application No. 60/863,396, filed Oct. 30, 2006. The entire 
contents of these applications are incorporated herein by ref 
CCC. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention relates to a flexible wiring 
board having a flexible portion and a method of manufactur 
ing the flexible wiring board. 
0004 
0005. A flex-rigid wiring board, a part of which has rigid 

ity, and the other part of which has flexibility, is described, for 
example, in Japanese Unexamined Patent Application Publi 
cation Nos. 2006-140213 and 2006-100703, and PCT Inter 
national Publication WO2004/0935.08. 

0006. A flex-rigid wiring board described in Japanese 
Unexamined Patent Application Publication No. 2006 
140213 has core boards which are rigid portions, a flexible 
board disposed adjacent to the core boards in a horizontal 
direction, flexible adhesive layers laminated on the core 
boards and the flexible board, wiring patterns formed on the 
flexible adhesive layers located on the rigid portions, and 
blind vias and/or through-holes connecting the wiring pat 
terns formed on individual layers. In the structure described 
above, the flexible adhesive layer is laminated on the flexible 
board. 

0007 Japanese Unexamined Patent Application Publica 
tion No. 2006-100703 describes a method for manufacturing 
a flex-rigid wiring board. In that method, first, rigid boards 
each having a vertical wiring portion in a connection region 
and a flexible board having connection terminals formed at 
end portions are separately formed. Subsequently, the con 
nection regions of the rigid boards are each machined to form 
a cut-off portion having a depth larger than the thickness of 
the flexible board, thereby forming steps. Next, the connec 
tion terminals of the flexible board are connected to the ver 
tical wiring portions at the steps. 
0008 A flex-rigid wiring board described in PCT Interna 
tional Publication WO2004/093508 includes a rigid board 
and a flexible board which are bonded with an insulating 
adhesive interposed to form a unified body. In addition, con 
nection electrode pads of the rigid and flexible boards are 
electrically and physically connected to each other through 
with a conductor block and penetrating through the insulating 
adhesive. In the flex-rigid wiring board having the above 
structure, the flexible board is disposed on one side of the 
rigid substrate, a via is formed by laser irradiation, and con 
nection is formed by plating from the flexible board side. 

2. Discussion of the Background 
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0009. The contents of the above mentioned publications 
are incorporated herein by reference in their entirety. 

SUMMARY OF THE INVENTION 

0010. According to one aspect of the present invention, a 
flex-rigid wiring board has a flexible board including a flex 
ible substrate and a conductor pattern formed over the flexible 
substrate, a non-flexible substrate disposed adjacent to the 
flexible board, an insulating layer including an inorganic 
material and covering the flexible board and the non-flexible 
Substrate, a conductor pattern formed on the insulating layer, 
and a plating layer connecting the conductor pattern of the 
flexible board and the conductor pattern on the insulating 
layer. The insulating layer is exposing at least one portion of 
the flexible board. 
0011. According to another aspect of the present inven 
tion, a flex-rigid wiring board has a flexible board including a 
flexible substrate and a conductor pattern formed over the 
flexible substrate, a non-flexible substrate disposed adjacent 
to the flexible board, an insulating layer including an inor 
ganic material and covering the flexible board and the non 
flexible Substrate, the insulating layer exposing at least one 
portion of the flexible board, a conductor pattern formed on 
the insulating layer, and a via formed in the insulating layer 
and connecting the conductor pattern on the insulating layer 
and the conductor pattern of the flexible board. 
0012. According to yet another aspect of the present 
invention, a flex-rigid wiring board includes a flexible board 
including a flexible substrate and a conductor pattern formed 
over the flexible substrate, a non-flexible substrate disposed 
adjacent to the flexible board, an insulating layer including an 
inorganic material and covering the flexible board and the 
non-flexible Substrate, the insulating layer exposing one or 
more portions of the flexible board, a conductor pattern 
formed on the insulating layer, and a via formed in the insu 
lating layer and connecting the conductor pattern on the insu 
lating layer and the conductor pattern of the flexible board. 
The flexible board further includes a protective layer covering 
the conductor pattern of the flexible board, and the via formed 
in the insulating layer includes a plating layer. 
0013. According to still another aspect of the present 
invention, a method of manufacturing a flex-rigid wiring 
board includes disposing a flexible board including a flexible 
substrate and a conductor pattern formed over the flexible 
Substrate and a non-flexible Substrate adjacent to each other, 
covering a boundary between the flexible board and the non 
flexible Substrate with an insulating layer including an inor 
ganic material, providing a conductor pattern on the insulat 
ing layer, forming a via hole opening which passes through 
the insulating layer and reaches the conductor pattern of the 
flexible board, and plating the via hole opening to form a via 
connecting the conductor pattern of the flexible board and the 
conductor pattern on the insulating layer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0014. A more complete appreciation of the invention and 
many of the attendant advantages thereof will be readily 
obtained as the same becomes better understood by reference 
to the following detailed description when considered in con 
nection with the accompanying drawings, wherein: 
(0015 FIGS. 1A and 1B are a side view and a plan view, 
respectively, of a flex-rigid wiring board according to one 
embodiment of the present invention; 
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0016 FIG. 2 is a partly enlarged view of FIG. 1A: 
0017 FIG. 3 is a view showing a modification of the 
flex-rigid wiring board shown in FIG. 2; 
0018 FIG. 4 is a side view of a flexible substrate: 
0019 FIGS.5A to 5L are a flowchart illustrating a manu 
facturing method of a flex-rigid wiring board according to 
another embodiment of the present invention; 
0020 FIGS. 5A", 5G", 5K' and 5L are views illustrating 
modified steps of the method of manufacturing a flex-rigid 
wiring board shown in FIGS. 5A to 5L: 
0021 FIGS. 5F", 5G"5K" and 5L" are views illustrating 
other modified steps of the method of manufacturing a flex 
rigid wiring board shown in FIGS. 5A to 5L.; 
0022 FIGS. 6A to 6F are enlarged views illustrating the 
manufacturing method of a flex-rigid wiring board, which is 
illustrated with reference to FIGS. 5A to 5L: 
0023 FIG. 7 is a view showing a modification of the 
flex-rigid wiring board shown in FIG. 3; 
0024 FIG. 8 is a view showing another modification of the 
flex-rigid wiring board shown in FIG. 3; 
0025 FIGS. 9A and 9B are views each showing a modi 
fication of the flex-rigid wiring board shown in FIG. 2; 
0026 FIGS. 10A and 10B are views each showing a modi 
fication of the flex-rigid wiring board shown in FIG. 3; 
0027 FIGS. 11A to 11F are views illustrating steps of a 
manufacturing method of the flex-rigid wiring board shown 
in FIG. 10A: 
0028 FIGS. 12A to 12F are views illustrating steps of a 
manufacturing method of the flex-rigid wiring board shown 
in FIG. 10B; 
0029 FIGS. 13A and 13B are view each showing a modi 
fication of the flex-rigid wiring board shown in FIG. 7: 
0030 FIGS. 14A and 14B are views each showing a modi 
fication of the flex-rigid wiring board shown in FIG. 8: 
0031 FIG. 15 is a view showing an example in which a 
wiring pattern is fanned out; 
0032 FIG. 16 is a view showing an example in which the 
strength is increased by forming a part of a flexible Substrate 
to have a large width; and 
0033 FIG. 17 is a view showing another example in which 
the strength is increased by forming a part of a flexible sub 
strate to have a large width. 

DESCRIPTION OF THE EMBODIMENTS 

0034. The embodiments will now be described with refer 
ence to the accompanying drawings, wherein like reference 
numerals designate corresponding or identical elements 
throughout the various drawings. 
0035. As shown in FIGS. 1A and 1B, a flex-rigid wiring 
board 10 according to one embodiment of the present inven 
tion has a first rigid board 11, a second rigid board 12, and a 
flexible board 13 connecting the rigid boards 11, 12. 
0036. On the first and the second rigid boards 11, 12, 
appropriate circuit patterns are formed. In addition, whenever 
necessary, for example, electronic elements, such as a semi 
conductor chip, are connected. 
0037. On the flexible board 13, a stripe wire (13a) is 
formed to connect the circuit patterns of the first rigid board 
11 and the second rigid board 12. Hence, the wire (13a) 
connects the circuit pattern of the rigid board 11 and the 
circuit pattern of the rigid board 12. 
0038. As for the structure of a connection portion of the 
flexible board 13 with the rigid boards 11, 12, the connection 
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portion between the rigid board 11 and the flexible board 13 
is describe in detail by way of example with reference to FIG. 
2. 
0039 FIG. 2 is an enlarged cross-sectional view of an area 
represented by reference numeral 2 of FIG. 1A. As shown in 
the figure, the flexible board 13 has the structure in which a 
substrate 131, conductive layers 132, 133, insulating films 
134, 135, shield layers 136, 137, and cover lays 138, 139 are 
laminated. 
0040. The substrate 131 may be formed of an insulating 
flexible sheet, such as a polyimide sheet having a thickness of 
approximately 20 to 50 um, preferably a thickness of approxi 
mately 30 um. 
0041. The conductive layers 132, 133 may be formed on 
the front surface and the rear surface of the substrate 131, 
respectively, so that the stripe wire pattern (13a) is formed. 
The conductive layers 132, 133 may be each formed, for 
example, of a copper pattern having a thickness of approxi 
mately 5 to 15um. 
0042. The insulating films 134, 135 may be each formed, 
for example, of a polyimide film having a thickness of 
approximately 5 to 15 um and insulate the conductive layers 
132, 133 from the outside. 
0043. The shield layers 136, 137 (also referred as “elec 
tromagnetic shield layers') may be formed of conductive 
layers, such as cured films made from a silver paste, to shied 
electromagnetic noises to the conductive layers 132, 133 
from the outside and to shield electromagnetic noises to the 
outside from the conductive layers 132,133. 
0044) The cover lays 138, 139 may be each formed of an 
insulating film made, for example, of a polyimide film having 
a thickness of approximately 5 to 15 um, and insulate and 
protect the whole flexible board 13 from the outside. 
0045. On the other hand, the rigid board 11 is formed of a 

first insulating layer 111, a non-flexible substrate 112, a sec 
ond insulating layer 113, a first upper insulating layer 114, 
and a second upper insulating layer 115, which are laminated 
to each other. 
0046. The non-flexible substrate 112 imparts rigidity to 
the rigid board 11 and may be formed of a non-flexible insu 
lating material Such as a glass epoxy resin. The non-flexible 
substrate 112 is disposed apart from the flexible board 13 in a 
horizontal direction. The non-flexible substrate 112 is formed 
to have a thickness approximately equivalent to that of the 
flexible board 13, for example, approximately 50 to 150 um, 
preferably approximately 100 um. 
0047. The first and second insulating layers 111, 113 are 
formed by curing prepregs. The first and the second insulating 
layers 111, 113 each have a thickness of approximately 50 to 
100 um, preferably approximately 50 lum. 
0048. The above prepregs are preferably formed of a resin 
having low flow properties. The prepregs as described above 
may be formed by impregnating glass clothes (111a, 113a), 
each of which is an inorganic material, with an epoxy resin, 
followed by thermal curing of the resin to increase the curing 
degree thereof beforehand. Furthermore, inorganic materials 
(111b, 113b), such as silica filler or glass filler, may be added 
to the resin. 
0049. In addition, the prepregs described above can also 
be formed by impregnating glass clothes with a resin having 
a high Viscosity, impregnating glass clothes with a resin con 
taining inorganic filler, for example, silica filler, or by 
decreasing the amount of a resin to be used for impregnation 
of glass clothes. 
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0050. The first and the second insulating layers 111, 113 
cover the front and the rear surface sides of the non-flexible 
substrate 112 and the flexible board 13 and partly expose the 
flexible board 13. In addition, the first and the second insu 
lating layers 111, 113 are overlapped together with the cover 
lays 138, 139 which are at the surfaces of the flexible board 
13. 

0051. The non-flexible substrate 112 and the first and sec 
ond insulating layers 111, 113 form a core of the rigid board 
11 to support the rigid board 11 and also support and fix the 
flexible board 13 by sandwiching one end portion thereof. 
0052. The non-flexible substrate 112, the flexible board 
13, and the first and second insulating layers 111,113 form a 
space, and a resin 125 is filled in this space. The resin 125 is, 
for example, a resin seeping from low-flow prepregs forming 
the first and second insulating layers 111, 113 during the 
manufacturing and is integrally cured together with the first 
and second insulating layers 111, 113. Hence, the resin 125 
also includes an inorganic material. 
0053. Furthermore, in a part of the second insulating layer 
113 corresponding to a connection pad (13.b) of the wire 133 
of the flexible board 13, a via opening (via hole or contact 
hole) 116 is formed. 
0054. In the flexible board 13, at a part corresponding to 
the via opening 116 (part at which the connection pad (13.b) of 
the conductive layer (13a) is formed), the shield layer 137 and 
the coverlay 139 of the flexible board 13 are removed. The via 
opening 116 penetrates the insulating film 135 of the flexible 
board 13 and exposes the connection pad (13b) of the con 
ductive layer 133. 
0055. On the inner surface of the via opening 116, a con 
ductive layer 117 (may also be referred as “vias.” “via hole 
conductor structure.” or “via contact’) made by copper plat 
ing or the like is formed. The conductive layer 117 (may also 
be referred as a via, a via hole conductor structure, or a 
through hole conductor structure) is connected to the connec 
tion pad (13.b) of the conductor layer 133 of the flexible board 
13 by plating. In addition, the via opening 116 is filled with a 
resin, Such as a resin containing an inorganic material. 
0056. On the second insulating layer 113, an extending 
pattern 118 connected to the conductive layer 117 is formed. 
The extending pattern 118 may beformed of a copper plating 
layer or the like. 
0057. In addition, at a front end of the second insulating 
layer 113, that is, at a position extending over a boundary 
between the flexible board 13 and the non-flexible substrate 
112, a copper pattern 124 isolated from the others is disposed. 
Hence, heat generated in the rigid board 11 is effectively 
dissipated. 
0058. The first upper insulating layer 114 is disposed so as 

to be laminated on the second insulating layer 113. The first 
upper insulating layer 114 may be formed by curing a mate 
rial containing an inorganic material. Such as silica filler, glass 
filler, carbon fibers, or ceramic fibers, e.g., prepregs having 
glass clothes impregnated with a resin. By the structure as 
described above, dropping impact resistance is improved. 
0059. In a manufacturing process of this flex-rigid wiring 
board, the via opening 116 is filled with a resin containing an 
inorganic material, which is Supplied from the prepregs. 
0060. In addition, on the first upper insulating layer 114, 
the second upper insulating layer 115 is disposed. The second 
upper insulating layer 115 may beformed by curing prepregs 
made of glass clothes impregnated with a resin containing an 
inorganic material Such as silica filler or glass filler. 

Nov. 22, 2012 

0061. In the first upper insulating layer 114 disposed on 
the second insulating layer 113, a via opening (first upper via 
opening) 119 connected to the extending pattern 118 is 
formed. The via opening 119 is filled with a conductor 120 
(may also be referred to as “upper vias.” “upper via hole 
conductor structure or “upper via contact’) made of copper 
or the like. In addition, in the second upper insulating layer 
115 laminated on the first upper insulating layer 114, a via 
opening (second upper via opening) 121 connected to the via 
opening 119 is formed. The via opening 121 is filled with a 
conductor 122 (also referred to as “vias.” “via hole conductor 
structure,” or “via contact”). That is, by vias 120, 122 (may 
also be referred as “upper via”), a filled buildup via is formed. 
0062 On the second upper insulating layer 115, a conduc 
tive pattern (circuit pattern) 123 is appropriately formed. The 
via 120 is also appropriately connected to the above conduc 
tive pattern 123. 
0063. In addition, the structure of a connection portion 
between the rigid board 12 and the flexible board 13 is similar 
to that of between the rigid board 11 and the flexible board 13. 
0064. In the flex-rigid wiring board 10 having the above 
structure, the end portion of the flexible board 13 is sand 
wiched by the first and second insulating layers 111, 113 
forming the rigid board 11 and is overlapped. 
0065. Furthermore, the connection pad (13b) of the con 
ductive layer 133 of the flexible board 13 and the conductive 
pattern 123 of the rigid board 11 are connected to each other 
via the copperplating layer 117 (may also be referred as “via.” 
“via hole conductor structure,” or “through-hole conductor 
structure') formed in the via opening 116 which is formed in 
the second insulating layer 113 and the insulating film 135. 
0.066 Hence, when the flexible board 13 is bent, a stress 
applied thereto is not transmitted to the connection portion 
(via opening 116 and the layer 117) of the rigid board 11. As 
a result, a stress applied to the connection portion between the 
rigid board 11 and the flexible board 13 is small, and hence the 
reliability is high. 
0067. In particular, the insulating layers 111, 113 contain 
the inorganic materials (111a, 111b, 113a, 113b), such as 
glass clothes, silica filler, glass filler, carbon fibers, and 
ceramic fibers. The inorganic materials mentioned above 
have high rigidity as compared to that of a resin which is an 
organic material. Hence, compared to the case in which the 
insulating layers 111, 113 are entirely formed of a resin, the 
rigidity of the insulating layers 111,113 is high. Accordingly, 
even when the flexible board 13 is bent, the core is not sub 
stantially deformed. As a result, a stress is not likely to be 
transmitted to the connection portion between the rigid board 
11 and the flexible board 13. In addition, as the inorganic 
material, particularly, glass cloth is preferable. Compared to 
other inorganic materials, the glass cloth can most improve 
the rigidity of the insulating layers 111, 113. Accordingly, in 
the case in which the insulating layers 111, 113 contain the 
glass clothes (111a, 113b), even when the flexible board 13 is 
bent, the core is not deformed, and hence, a stress is not likely 
to be transmitted to the connection portion between the flex 
ible board 13 and the rigid board 11. 
0068. In addition, the conductive layer 133 of the flexible 
board 13 and the layer 117 inside the via opening 116 are 
connected to each other by plating. Hence, the reliability of 
the connection portion is high. 
0069. Furthermore, in the via opening 116, the resin of the 
upper insulating layer 114 is filled. The via opening 116 is 
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fixed and Supported by the resin therein, and the connection 
reliability between the via 117 and the conductive layer 133 is 
improved. 
0070. In addition, the end surfaces of the insulating layers 
113, 111 at the flexible board side protrude further than the 
end surface of the upper insulating layer 114 at the flexible 
board side. Hence, when the flexible board 13 is bent, a stress 
applied to the flexible board 13 is not transmitted to the 
connection portion (the via opening 116 and the via 117) of 
the rigid board 11. As a result, a stress applied to the connec 
tion portion between the rigid board 11 and the flexible board 
13 is small, and hence the reliability is high. 
0071. In addition, the structure is formed so that the core 
portion of the rigid board 11 restrains expansion and contrac 
tion of the flexible board 13, which tends to expand and 
contract, in a horizontal direction. Hence, bending reliability 
and heat-resistance reliability are high. Since a flexible sub 
strate portion of the flexible board 13 is exposed between the 
rigid boards 11, 12, compared to the case in which the entire 
structure is covered with an insulating resin or the like, when 
bending is performed, a stress applied to wires or the like is 
Small. 
0072. In addition, the flex-rigid wiring board 10 has the 
structure in which the end portion of the flexible board 13 is 
sandwiched by the first and second insulating layers 111,113 
of the rigid board 11. Hence, the influence of change in 
dimension of the flexible board 13 is small, and as a result, for 
example, the deviation in placement position of a connection 
land (via 117) of the rigid board 11 can be decreased. Accord 
ingly, the diameter of the via opening 116 can also be 
designed to be small. 
0073. In addition, the insulating layers 111, 113 contain 
inorganic materials (111a, 111b, 113a, 113b), such as glass 
clothes, silica filler, glass filler, carbon fibers, and ceramic 
fibers. Compared to a resin which is an organic material, the 
inorganic materials mentioned above have a small coefficient 
of thermal expansion and make Small expansion and contrac 
tion. Hence, compared to the case in which the insulating 
layers 111, 113 are entirely formed of a resin, the positional 
deviation of the connection land is Small, and the connection 
land can be formed to be small. 

0074. In addition, in the rigid boards 11, 12, the flexible 
board 13 is not disposed. Hence, reliability approximately 
equivalent to that of a conventional rigid board can be main 
tained. In addition, resistance against a plating solution is 
high, and hence a general plating Solution can be used. Since 
a flexible material is also not used for the rigid portion, heat 
resistance equivalent to that of a usual rigid portion can be 
maintained. 
0075) Furthermore, since the flexible substrate 13 is partly 
used and is effectively disposed, the manufacturing cost can 
be reduced. 
0076. The upper insulating layers 114,115 may beformed 
of usual prepregs. The usual prepregs have good conformity 
with interlayer patterns when being provided therebetween. 
Hence, insulation degradation caused, for example, by gen 
eration of voids can be avoided. In addition, a fine pattern, for 
example, (L/S-60/60, 50/50 um) can be realized. Further 
more, material control can be performed in a restricted man 

. 

0077. In addition, as the upper insulating layers 114, 115, 
a usual interlayer material (prepregs) may be used. Hence, in 
a manufacturing process, IVH (Interstitial Via Hole) includ 
ing the via opening 116 can be filled with a resin forming the 
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upper insulating layers 114, 115. As a result, a resin exclu 
sively for filling the via is not required. 
0078 Since a glass epoxy substrate is used for the core 
portion of the rigid board 11, dropping impact resistance is 
improved. 
0079. In this embodiment, in order to facilitate the under 
standing, only on the upper Surfaces of the rigid boards 11, 12. 
the conductive patterns are formed. However, the present 
invention is not limited to Such an example. For example, as 
shown in FIG. 3, conductive patterns may be disposed at the 
lower sides of the rigid boards 11, 12. 
0080. In the structure shown in FIG. 3, a via opening 141 

is formed in the first insulating layer 111 and the insulating 
film 134 of the flexible board 13. In the via opening 141, a 
conductive pattern 142 is formed and is connected to an 
extending pattern 143 formed on the first insulating layer 111. 
The conductive pattern 142 and the extending pattern 143 are 
formed by patterning a copper plating layer. 
I0081. On the first insulating layer 111, third and fourth 
upper insulating layers 144, 145, which contain an inorganic 
material, are laminated. In the third and fourth upper insulat 
ing layers 144, 145, via openings 146, 147 are formed. The 
via openings 146, 147 are filled with conductors 148, 149 
(also referred to as “vias.” “via hole conductor structure.” or 
“via contact’). On the upper insulating layer 145, a conduc 
tive pattern 150 is formed. 
I0082 Next, a method for manufacturing the flex-rigid wir 
ing board 10 having the above structure will be described. 
I0083 First, a method for manufacturing the flexible board 
13 is described according to one embodiment of the present 
invention. 
I0084 Copper films are formed on two surfaces of the 
polyimide substrate 131 processed into a predetermined size. 
Next, by patterning the copper films, the conductive layers 
132, 133 having the wire patterns (13a) and the connection 
pads (13b) are formed. 
I0085. On the polyimide substrate 131 and the two conduc 
tive layers 132, 133, the insulating films 134, 135 each made 
of a polyimide layer or the like are formed. In addition, a 
silver paste is coated on the flexible board 13 other than the 
end portion thereof and is then cured, so that the shield layers 
136, 137 are formed. 
I0086) Subsequently, the coverlays 138,139 are formed so 
as to cover the shield layers 136, 137 located at the front 
Surface and the rear Surface sides, respectively. 
I0087. As described above, the flexible board 13 having the 
structure shown in FIG. 4 is formed. In this structure, the 
shield layers 136, 137 and the coverlays 138, 139 are formed 
at places other than those for the connection pads (13b). 
I0088 Next, a method for bonding the rigid boards 11, 12 
to the flexible board 13 is described. 
I0089 First, as shown in FIG.5A, the first insulating layer 
111, the non-flexible substrate 112, and the second insulating 
layer 113, which form the core of the rigid board 11, are 
aligned. In this case, the first and the second insulating layers 
111, 113 are formed, for example, of low flow prepregs con 
taining inorganic materials (111a, 111b, 113a, 113b), and 
having a thickness of approximately 20 to 50 um, and the 
non-flexible substrate 112 is formed, for example, of a glass 
epoxy Substrate having a thickness of approximately 100 um. 
The low flow prepregs as described above are formed, for 
example, by impregnating the glass clothes (111a, 113a), 
which are an inorganic material, with an epoxy resin added 
with the inorganic materials (111b, 113b), such as silica filler 
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or glass filler, or by thermally curing of an epoxy resin added 
with the inorganic materials (111b, 113b), such as silica filler 
or glass filler, beforehand to increase the curing degree. 
0090. In this embodiment, as shown in FIG. 2, the thick 
ness of the non-flexible substrate 112 and the thickness of the 
flexible board 13 are preferably approximately equivalent to 
each other. According to the structure described above, in a 
space present between the non-flexible substrate 112 and the 
cover lay 139, the resin 125 containing the inorganic materi 
als (111b, 113b) can be filled, and the flexible board 13 and 
the non-flexible substrate 112 can be securely adhered to each 
other. 
0091. In addition, since the resin 125 filled in the space is 
integrally cured with the insulating layer 113, the periphery of 
the via opening 116 is fixed by the resin 125, and hence the 
connection reliability between the via 117 and the conductive 
layer 133 is improved. 
0092. In the same manner as described above, a non-flex 
ible Substrate and first and second insulating layers, which 
form a core of the rigid board 12, are aligned. 
0093. Furthermore, one end portion of the flexible board 
13 is sandwiched between the first and second insulating 
layers 111, 113 of the rigid board 11 for positioning, and the 
other end portion is disposed between the non-flexible sub 
strate and the first and second insulating layers of the rigid 
board 12. Furthermore, conductive films 161, 162 (also 
referred as "copper foils) made of copper or the like are 
disposed on the top and the bottom of a structure thus formed. 
A separator may be provided on the flexible board 13 before 
conductor films 161,162 is disposed on and below these lay 
CS. 

0094. Next, as shown in FIG. 5B, the above structure is 
pressed under pressure. In this step, as shown by an enlarged 
view of FIG. 6A, the resin 125 containing the inorganic mate 
rials (111b, 113b), which is extruded from the prepregs form 
ing the first and second insulating layers 111, 113, fills the 
space between the non-flexible substrate 112 and the flexible 
board 13. As described above, since the space is filled with the 
resin 125, the flexible board 13 and the non-flexible substrate 
112 can be securely adhered to each other. 
0095. The above pressure pressing may be performed, for 
example, by a hydraulic press apparatus under conditions in 
which the temperature, the pressure, and the press time are set 
to approximately 200° C., 40 kgf, and 3 hours, respectively. 
0096. Subsequently, for example, by heating the whole 
structure, the prepregs forming the first and second insulating 
layers 111, 113 and the resin 125 are cured and are integrated 
together. In this step, the cover lays 138, 139 of the flexible 
board 13 and the resin of the first and second insulating layers 
111, 113 are overlapped. When the resin of the insulating 
layers 111, 113 is overlapped, the periphery of the via open 
ing 116 is fixed by the resin, and the connection reliability 
between the via 117 and the conductive layer 133 is 
improved. 
0097. Next, for example, by irradiation of CO., laser from 
a CO laser processing device, IVH (Interstitial Via Hole) 163 
is formed as required as shown in FIG. 5C. In this case, as 
shown by an enlarged view of FIG. 6B, the via openings 116, 
141 are also formed to connect the wire layers 132, 133 of the 
flexible board 13 to the rigid boards 11, 12. 
0098. Subsequently, as shown in FIG. 5D, the entire sur 
face of the structure is processed by copper plating. This 
copper plating and the existing copper patterns 161, 162 are 
integrated together, and hence a copper film 171 is formed 

Nov. 22, 2012 

over the entire surface of the board. As shown in FIG. 6C, the 
copper film 171 is also formed inside the via openings 116, 
141. In this step, the flexible board 13 is covered with the 
copper foils 161, 162 and hence is not directly brought into 
contact with a plating solution. Hence, the flexible board 13 is 
not damaged by a plating Solution. 
(0099 Subsequently, as shown in FIG.5E, the copper film 
171 located at the board surface is patterned. By this step, the 
vias 117, 142 connected to the conductive layers 132, 133 of 
the flexible board 13 and the extending patterns 118, 143 are 
formed. In this step, as shown in FIG. 6D, the copper foil 171 
is allowed to remain at the edge portions of the first and 
second insulating layers 111, 113. 
0100 Next, as shown in FIG.5F, on the top and bottom of 
a resulting structure, the first and third upper insulating layers 
114, 144 mat be disposed. The first and third upper insulating 
layers 114, 144 may be formed, for example, of prepregs 
made of glass clothes, which are an inorganic material, 
impregnated with a resin containing an inorganic material 
such as silica filler or glass filler. The via openings 116, 141 
are filled with the resin forming the prepregs. 
0101 Subsequently, for example, by curing the resin of the 
prepregs and inside the via openings by heating, the first and 
third upper insulating layers 114, 144 are solidified. Then, via 
openings 119, 144 are formed in the first and third upper 
insulating layers 114, 144, and by copper plating or the like, 
the via openings 119, 144 are filled with a conductive mate 
rial. Alternatively, a conductive paste (for example, a thermo 
setting resin containing conductive particles) may be filled in 
the via openings 119, 114 by screen printing or the like, 
followed by curing. 
0102 Next, as shown in FIG.5G, on the top and bottom of 
the entire board, the second and fourth upper insulating layers 
115, 145 are disposed. The second and fourth upper insulating 
layers 115, 145 may be formed, for example, of usual 
prepregs made of glass clothes, which are an inorganic mate 
rial, impregnated with a resin containing an inorganic mate 
rial such as silica filler or glass filler. Before the second and 
fourth upper insulating layers 115,145 are formed, a separator 
may be disposed in an opening formed in the first and third 
upper insulating layers 114, 144. 
0103 Subsequently, for example, by curing the resin of the 
prepregs by heating, the second and fourth upper insulating 
layers 115, 145 are solidified. 
0104 Furthermore, via openings 121, 147 are formed in 
the second and fourth upper insulating layers 115,145, and by 
copper plating or the like, the via openings 121, 147 are filled 
with a conductive material. Alternatively, a conductive paste 
(for example, a thermosetting resin containing conductive 
particles) may be filled in the via openings 121, 147 by screen 
printing or the like, followed by curing. When the same con 
ductive paste material is filled in the via openings 121, 147, 
the connection reliability is improved when athermal stress is 
applied to the vias 122, 149 (also referred as “upper vias'). 
0105. Furthermore, as required, as shown in FIG.5H, resin 
provided with copper foil sheets (Resin Copper Film: RCF) 
172, 173 may be disposed as the outermost layers of the 
board, followed by pressing. 
0106 Subsequently, the entire structure is heated, so that 
the resin is cured. 

0107 Then, as shown in FIG.5I, via openings 174, 175 are 
formed in the RCFs 172,173. Next, by copper plating or the 
like, the via openings 174, 175 are filled with a conductive 
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material. In addition, as required, the copperfoil located at the 
Surface is patterned to form a conductive pattern. 
0108 Next, as shown in FIGS. 5J and 6E, bonding por 
tions of the flexible board 13 with the rigid boards 11, 12 are 
irradiated with laser beam 158, such as CO laser, generated 
from a laser processing device, so that the upper insulating 
layers 114,115,144, 145, and the resin with copperfoil sheets 
(RCFs) 172,173 are cut, using the copper foil 171 formed on 
the edge portions of the cores of the rigid boards 11, 12 as a 
stopper. In this step, the energy or the irradiation time is 
adjusted so as to cut the copper foil 171 used as the stopper to 
a certain extent. 
0109 Accordingly, as shown in FIG. 5H, a structure 181 
on the flexible board 13 is separated from the others. 
0110. Next, as shown in FIG. 5L, the structure 181 is 
removed by peeling off from the flexible board 13. The copper 
foils 161, 162 (see FIG. 5B), from which the remaining cop 
per foil 171 is formed, are simply pressed on the cover lays 
138, 139 and are not fixedly bonded thereto. In the same 
manner as described above, the copper foil 171 is also not 
fixedly bonded to the flexible board 13. Hence, when the 
structure 181 is removed, the copper foil 171 is also removed. 
0111. As described above, parts of the copper foil 171, 
which are not covered by other components, are removed. 
Hence, at the edge portions of the first and second insulating 
layers 111, 113, the copper foils 124, 151, which are covered 
with the prepregs 113, 144, remain. 
0112. As described above, the end portions of the flexible 
board 13 are held by the core portions (the first and second 
insulating layers 111, 113) of the rigid boards 11, 12, and in 
addition, lands of the rigid boards 11, 12 and connection pads 
of the flexible board 13 are connected to each other by plating, 
thereby forming the flex-rigid wiring board 10. 
0113. According to the structure described above, plating 
on polyimide of the flexible board 13 is not required, and 
hence the connection reliability is ensured. 
0114. In addition, RCF can be used as the outermost layers 
of the rigid boards 11, 12. Hence, similar reliability and 
dropping impact resistance as those of a conventional rigid 
board is ensured. 

0115. In this manufacturing method, in order to form the 
core layers of the rigid boards 11, 13, prepregs made of a resin 
having low flow properties are used. However, for other than 
the core layers, usual prepregs amy be used, IVH filling is not 
required, and Voids are also not liable to be generated. 
0116 Furthermore, since only the bending portion is 
formed of the flexible board, the stability is improved. 
0117 Since openings are formed in multiple layers by 
laser processing after the external layers are formed, the 
manufacturing cost is reduced. 
0118. In addition, since openings are formed in multiple 
layers by laser processing after the external layers are formed, 
the accuracy of the opening in the flexible board is high. 
0119. In addition, since the core portions of the rigid 
boards 11, 12 are formed of a glass epoxy substrate, the 
dropping impact resistance is improved. 
0120 A method for manufacturing the flex-rigid wiring 
board 10 is not limited to those steps referred in FIGS. 5A to 
6L. For example, referring to FIG. 5A", a separator 291 may 
be provided in a gap (113a) formed in the second insulating 
layer 113. The separator 291 may be, for example, a cured 
prepreg or a polyimide film. Also, an adhesive may be pro 
vided between the separator 291 and the copper film 171. 
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I0121. In such a case, through the steps shown in FIGS. 5B 
to 5F, the copper film 171 and the upper insulating layers 114, 
115 may be formed over the separator 291 as shown in FIG. 
5G". Subsequently, through the steps shown in FIGS.5H to 5I, 
the copper film sheet with resin (Resin Copper Film or RCF) 
173 is provided over the upper insulating layer 115, and the 
via opening 174 is formed andfilled with conductive material. 
Then, the boundary between the upper insulating layer 113 
and the separator 291 is cut by the laser beam 158, using the 
copper film 171 as a stopper. At this time, the energy or 
irradiation time of the laser beam 158 may be adjusted such 
that the copper film 171 is cut appropriately to some extent. 
As such, a structure 181 over the flexible board 13 is separated 
as shown in FIG. 5K". Then, the structure 181 may be torn off 
and removed from the flexible board 13 as shown in FIG.5L'. 
The separator 291 makes easier to tear off and remove the 
structure 181 from the flexible board 13. Also, the separator 
291 supports the copper film 171 and prevents a plating 
solution from seeping into the gap (113a) between the flexible 
board 13 and the copper film 162 and the copper film 171 
from being torn. 
0122. Also, referring to FIGS. 5F", 5G", 5K" and 5L", 
another method for manufacturing the flex-rigid wiring board 
10 is described below as a modification from the steps shown 
in FIGS. 5A to 6L. In this modification, after the separator 
291 is provided, the steps described in FIGS. 5B through 5F 
are carried out. Then, using a laser, a cut line 292 may be 
formed in a portion of the upper insulating layer 114 above the 
separator 291 as shown in FIG. 5F". Thereafter, the upper 
insulating layer 115 is provided over the upper insulating 
layer 114. However, in the place of a portion of the upper 
insulating layer 115, a separator 293 having one edge portion 
reaching over the cut line 292 is provided as shown in FIG. 
5G". Subsequently, the resin bearing copper film sheet 173 is 
provided over the upper insulating layer and the separator 293 
by carrying out the steps described in FIGS. 5H and 5I, a via 
opening is formed in the upper insulating layer 115, and 
copperplating is conducted. Then, using a laser, cut lines 294, 
295 are formed over one edge portion of the separator 291 and 
over the other edge portion of the separator 293 as shown in 
FIG. 5K". Finally, as shown in FIG. 5L", a structure 296 
defined by the cutline 294, the separator 291, the cut line 292, 
the separator 293 and the cut line 295 is removed. With such 
a structure, a portion or portions which do not contribute to 
the formation of circuitry may be removed and the volume of 
a wiring board may be reduced. 
I0123. In the above, the modifications concerning the 
manufacturing steps related to the rigid board 12 are 
described. However, such modifications may be applied to the 
manufacturing steps of the rigid board 11 or both of the rigid 
boards 11, 12. Also, in the examples described above, the 
modifications describe the manufacturing steps concerning 
the upperportions of the flex-rigid wiring board 10. However, 
such modifications may be applied to the lower portions of the 
flex-rigid wiring board 10 or the flex-rigid wiring board 10 as 
a whole. 
0.124. The flex-rigid wiring board 10 according to one 
embodiment of the present invention is described above: 
however, the present invention is not limited to Such an 
example. 
0.125 For example, the materials, sizes, number of layers 
described above, and the like may be modified appropriately. 
0.126 For example, in the above embodiment, the resin 
125 and the resin forming the first and second insulating 
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layers 111,113, the upper insulating layers 114,115,144, 145 
are described as a resin containing an inorganic material. 
However, the present invention is not limited to that described 
above, and for example, as a resin forming the upper insulat 
ing layers 114, 115,144, 145, a resin containing no inorganic 
materials may be used. 
0127. Furthermore, when the first and second insulating 
layers 111, 113 have the glass clothes (111a, 113a), the resin 
thereof may not contain an inorganic material. 
0128. The materials, forms (clothes, filler, particles, and 
the like), addition amounts, and content ratios of the inorganic 
materials contained in the individual components may be 
appropriately selected and determined in accordance with 
rigidity, strength, coefficient of thermal expansion, and the 
like required for the components. 
0129. In addition, as shown in an example of FIG. 7, the 
via openings 116, 141 may be filled with a conductive mate 
rial Such as a plating metal. When the via openings 116, 141 
are not fully filled with a resin, voids may be present inside the 
via openings 116,141. In this case, when heat is applied to the 
flex-rigid wiring board 10, the connection reliability of the 
vias may be degraded in Some cases due to expansion of the 
voids. As shown in FIG.7, when the via openings 116,141 are 
filled with a plating metal, the connection reliability of the 
vias 117, 142 is improved when heat is applied thereto. 
0130. As is the case described above, conductive patterns 
(circuit patterns) 191,192 may be formed on the non-flexible 
Substrate 112 to be connected to appropriate portions. 
0131. In addition, conductive patterns (circuit patterns) 
193, 194 may be formed on the upper insulating layers 114, 
144 to be connected to appropriate portions. 
(0132) The conductive patterns 191,143,193,150 are con 
nected to each other through the vias 148, 149 and other 
appropriately formed Vias. In the same manner as described 
above, the conductive patterns 192, 118, 194, 123 are con 
nected to each other through the vias 120, 122 and other vias. 
Furthermore, through the via formed in the via opening 163, 
the conductive patterns 123, 150 are also connected to each 
other. 
0133. In this embodiment, the first and second insulating 
layers 111, 113, which sandwich the end portion of the flex 
ible board 13, may be formed from RCF. In addition, the first 
and third upper insulating layers 114, 144 and the second and 
fourth upper insulating layers 115, 145 may be formed of 
RCF. Such a structure allows the number of manufacturing 
steps to be reduced. 
0134. In this embodiment, the thickness of the flexible 
board 13 is set to be approximately equivalent to that of the 
non-flexible substrate 112; however, the present invention is 
not limited to such an example. For example, as shown in FIG. 
8, the thickness of the flexible board 13 may be formed 
smaller than that of the non-flexible substrate 112. In this 
case, a space formed between the flexible board 13, the non 
flexible substrate 112, and the first and second insulating 
layers 111, 113 is filled with an appropriate resin, such as a 
resin which seeps from the insulating layers 111, 113 or a 
resin which is provided beforehand in manufacturing for 
height adjustment. Since the space is filled with the resin 125, 
the flexible board 13 and the non-flexible substrate 112 are 
securely adhered to each other. 
0135) In addition, those resins are integrally cured and 
Solidified together by heating during manufacturing. As 
described above, since the resins of the insulating layers 111, 
113 are overlapped, and the resin 125 is further integrally 
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cured and solidified, the peripheries of the via openings 116, 
141 are fixed by the resins, the connection reliability of the 
vias 117, 142 with the conductive layer 133, 132 are 
improved. 
0.136. In the embodiment described above, the first insu 
lating layer 111 contains the glass clothes (111a) and the 
inorganic material (111b), and the second insulating layer 
113 contains the glass clothes (113a) and the inorganic mate 
rial (113b). However, as for the flex-rigid wiring board 10 
shown in FIG. 2, for example, the structure may be formed as 
shown in FIG. 9A in which the first and second insulating 
layers 111, 113 contain the glass clothes (111a, 113a) and 
contain no inorganic materials (111b, 113b). In addition, as 
shown in FIG.9B, a structure may also be formed such that 
the first and second insulating layers 111, 113 contain the 
inorganic materials (111b, 113b) but contain no glass clothes 
(111a, 113a). 
0.137 Furthermore, as for the flex-rigid wiring board 10 
shown in FIG.3, for example, as shown in FIG. 10A, the first 
and second insulating layers 111, 113 may contain the glass 
clothes (111a, 113a), respectively, but may not contain the 
inorganic materials (111b, 113b). In addition, as shown in 
FIG. 10B, the first and second insulating layers 111,113 may 
contain the inorganic materials (111b, 113b), respectively, 
but may not contain the glass clothes (111a, 113a). 
0.138. The flex-rigid wiring board 10 having the structure 
shown in FIG. 10A is manufactured, for example, by the steps 
shown in FIGS. 5A to SL and FIGS. 11A to 11F. This manu 
facturing method is similar to that described with reference to 
FIGS.5A to 5L and FIGS. 6A to 6F except that as the first and 
second insulating layers 111, 113, insulating layers 
(prepregs) which contain the glass clothes (111a, 113a) but 
contain no inorganic materials (111b, 113b) are used. 
0.139. In addition, the flex-rigid wiringboard 10 having the 
structure shown in FIG. 10B is manufactured, for example, by 
the steps shown in FIGS.5A to 5L and FIGS. 12A to 12F. This 
manufacturing method is similar to that described with refer 
ence to FIGS.5A to 5L and FIGS. 6A to 6F except that as the 
first and second insulating layers 111, 113, insulating layers 
(prepregs) which contain no glass clothes (111a, 113a) but 
contain the inorganic materials (111b, 113b) are used. 
0140. Furthermore, the flex-rigid wiring board 10 shown 
in FIG.7 may beformed, for example, of the first and second 
insulating layers 111, 113 which contain the glass clothes 
(111a, 113a) but contain no inorganic materials (111b, 113b). 
In addition, as shown in FIG. 13B, the first and second insu 
lating layers 111, 113 may contain the inorganic materials 
(111b, 113b), respectively, but may not contain the glass 
clothes (111a, 113a). 
0141 Furthermore, the flex-rigid wiring board 10 shown 
in FIG.8 may beformed, for example, of the first and second 
insulating layers 111, 113 which contain the glass clothes 
(111a, 113a) but contain no inorganic materials (111b, 113b). 
as shown in FIG. 14A. In addition, as shown in FIG. 14B, the 
first and second insulating layers 111, 113 may contain the 
inorganic materials (111b, 113b), respectively, but may not 
contain the glass clothes (111a, 113a). 
0142. In the embodiments described above, as the inor 
ganic materials contained in the insulating layers 111, 113, 
the glass clothes (111a, 113a), and silica filler or the glass 
filler (111b, 113b) are described by way of example. The 
insulating layers 111, 113 may contain an inorganic material 
other than those described above. For example, the insulating 
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layers 111, 113 may contain silica particles, glass particles, 
carbon fibers, ceramic fibers, and the like. 
0143 Furthermore, the upper insulating layers 114, 115, 
144, 145 also preferably contain inorganic materials such as 
glass clothes, silica filler, glass filler, and the like. 
0144. In addition, the wire patterns formed on the rigid 
boards 11, 12 and the flexible board 13 are not limited to those 
shown in FIG. 1, and as shown in FIG. 17, for example, a wire 
pattern may beformed so as to be fanned out from the flexible 
board 13 toward the rigid boards 11, 13. That is, the pitch of 
the connection portion (13b) may be set larger than the pitch 
of the wire (13a) of the flexible board 13. Accordingly, a 
larger number of wires may be disposed on the flexible board 
13, and as a result, a flex-rigid wiring board having a high wire 
density can be formed. 
0145. In addition, in order to increase the strength of 
boundary portions between the flexible board 13 and the rigid 
boards 11, 12, as shown in FIGS. 18 and 19, for example, the 
flexible board 13 may beformed to have a partly larger width. 
Accordingly, the bonding areas of the flexible board 13 and 
the rigid boards 11, 12 are increased, and as a result, the 
connection reliability of the vias is improved. 
0146 For example, in the example shown in FIG. 18, the 
end portion of the flexible board 13 is enlarged, so that the 
areas of parts to be fixed to the rigid boards 11, 12 are 
increased. Accordingly, the strength of the end portions of the 
flexible board 13 is increased, and hence the bending resis 
tance is improved. 
0147 In addition, in the example shown in FIG. 19, pro 
trusions are formed at positions in which the flexible board 13 
is bent repeatedly (for example, positions which correspond 
to the end portions of the rigid boards 11, 12), so that the 
strength at the positions in which bending is repeatedly per 
formed is increased. 
0148. Obviously, numerous modifications and variations 
of the present invention are possible in light of the above 
teachings. It is therefore to be understood that within the 
Scope of the appended claims, the invention may be practiced 
otherwise than as specifically described herein. 
What is claimed is: 
1. A method of manufacturing a flex-rigid wiring board, 

comprising: 
positioning a flexible board and a non-flexible substrate 

adjacent to each other, 
forming a metal layer over the flexible board such that the 

metal layer is configured to stop laser irradiation from 
reaching into the flexible board; 

forming an insulating layer Such that the insulating layer 
covers the metal layer, the flexible board and the non 
flexible substrate; 

irradiating laser upon the insulating layer Such that a por 
tion of the insulating layer covering the metal layer is 
cut; and 

removing the portion of the insulating layer covering the 
metal layer from the flexible board such that at least a 
portion of the flexible board is exposed. 

2. The method for manufacturing a flex-rigid wiring board 
according to claim 1, further comprising forming a separator 
layer over the flexible board, wherein the separator layer is 
formed between the flexible board and the metal layer. 

3. The method for manufacturing a flex-rigid wiring board 
according to claim 1, further comprising: 

forming a conductor layer over the insulating layer, and 
forming an opening through the conductor layer. 
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4. The method for manufacturing a flex-rigid wiring board 
according to claim 1, further comprising: 

forming a conductor layer over the insulating layer; and 
forming an opening through the conductor layer prior to 

the irradiating of laser. 
5. The method for manufacturing a flex-rigid wiring board 

according to claim 1, wherein the flexible board has a flexible 
substrate and a conductor pattern formed over the flexible 
substrate. 

6. The method for manufacturing a flex-rigid wiring board 
according to claim 1, further comprising forming a resin layer 
covering a boundary between the flexible board and the non 
flexible substrate prior to the forming of the metal layer, 
wherein the forming of the resin layer includes forming the 
resin layer including an inorganic material. 

7. The method for manufacturing a flex-rigid wiring board 
according to claim 1, further comprising: 

forming a resin layer covering a boundary between the 
flexible board and the non-flexible substrate prior to the 
forming of the metal layer, 

forming a via hole opening which passes through the resin 
layer; and 

plating the via hole opening Such that a via conductor 
passing through the resin layer is formed. 

8. The method for manufacturing a flex-rigid wiring board 
according to claim 1, further comprising: 

forming a resin layer covering a boundary between the 
flexible board and the non-flexible substrate prior to the 
forming of the metal layer; 

forming a via hole opening which passes through the resin 
layer; and 

plating the via hole opening Such that a via conductor 
passing through the resin layer is formed, 

wherein the flexible board has a flexible substrate and a 
conductor pattern formed over the flexible substrate, the 
forming of the via hole opening comprises forming the 
via hole opening reaching the conductor pattern of the 
flexible board, and the plating of the via hole opening 
comprises forming the via conductor connecting to the 
conductor pattern of the flexible board. 

9. The method for manufacturing a flex-rigid wiring board 
according to claim 1, further comprising forming a resin layer 
covering a boundary between the flexible board and the non 
flexible substrate prior to the forming of the metal layer, 
wherein the forming of the resin layer comprises forming the 
resin layer including an inorganic material, and filling a space 
formed between the non-flexible substrate and the flexible 
board with a portion of the resin derived from the resin layer. 

10. The method for manufacturing a flex-rigid wiring 
board according to claim 1, further comprising forming a 
resin layer covering a boundary between the flexible board 
and the non-flexible substrate prior to the forming of the metal 
layer, wherein the forming of the resin layer includes filling a 
space formed between the non-flexible substrate and the flex 
ible board with a portion of the resin derived from the resin 
layer. 

11. The method for manufacturing a flex-rigid wiring 
board according to claim 1, further comprising forming a 
resin layer covering a boundary between the flexible board 
and the non-flexible substrate prior to the forming of the metal 
layer, wherein the forming of the resin layer comprises form 
ing the resin layer including an inorganic material, filling a 
space formed between the non-flexible substrate and the flex 
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ible board with a portion of the resin derived from the resin 
layer, and integrally curing the portion of the resin filling the 
space with the resin layer. 

12. The method for manufacturing a flex-rigid wiring 
board according to claim 1, further comprising: 

forming a resin layer covering a boundary between the 
flexible board and the non-flexible substrate prior to the 
forming of the metal layer; 

forming a via hole opening which passes through the resin 
layer; and 

plating the via hole opening Such that a via conductor 
passing through the resin layer is formed, 

wherein the plating of the via hole opening includes plating 
a plating metal Such that the plating metal fills and closes 
the via hole opening. 

13. The method for manufacturing a flex-rigid wiring 
board according to claim 1, further comprising: 

forming a resin layer covering a boundary between the 
flexible board and the non-flexible substrate prior to the 
forming of the metal layer, and 

forming a second resin layer over the flexible board and the 
non-flexible substrate such that the second resin layer 
covers the boundary between the flexible board and the 
non-flexible substrate from an opposite side of the flex 
ible board and the non-flexible substrate with respect to 
the resin layer. 

14. The method for manufacturing a flex-rigid wiring 
board according to claim 1, wherein the forming of the metal 
layer comprises disposing a metal foil forming the metal layer 
on the flexible substrate. 

15. The method for manufacturing a flex-rigid wiring 
board according to claim 1, wherein the removing of the 
portion of the insulating layer comprises removing the por 
tion of the insulating layer together with a portion of the metal 
layer underneath the portion of the insulating layer. 

16. The method for manufacturing a flex-rigid wiring 
board, according to claim 1, further comprising forming a 
resin layer covering a boundary between the flexible board 
and the non-flexible substrate prior to the forming of the metal 
layer, wherein the forming of the metal layer comprises form 
ing the metal layer over the resin layer and the flexible board. 

17. The method for manufacturing a flex-rigid wiring 
board according to claim 1, further comprising forming a 
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separator layer over the flexible board, wherein the separator 
layer is formed between the flexible board and the metal layer, 
and the removing of the portion of the insulating layer com 
prises removing the portion of the insulating layer together 
with the separator layer and a portion of the metal layer 
underneath the portion of the insulating layer. 

18. The method for manufacturing a flex-rigid wiring 
board according to claim 1, further comprising: 

forming a resin layer covering a boundary between the 
flexible board and the non-flexible substrate prior to the 
forming of the metal layer; 

forming a via hole opening which passes through the resin 
layer; and 

plating the via hole opening Such that a via conductor 
passing through the resin layer is formed, 

wherein the forming of the insulating layer comprises 
forming the insulating layer comprising a resin over the 
resin layer such that the via hole opening is filled with a 
portion of the resin derived from the insulating layer. 

19. The method for manufacturing a flex-rigid wiring 
board according to claim 1, further comprising: 

forming a resin layer including an inorganic material and 
covering a boundary between the flexible board and the 
non-flexible substrate prior to the forming of the metal 
layer; 

forming a via hole opening which passes through the resin 
layer; and 

plating the via hole opening Such that a via conductor 
passing through the resin layer is formed, 

wherein the forming of the insulating layer comprises 
forming the insulating layer comprising a resin and an 
inorganic material over the resin layer and the flexible 
board. 

20. The method for manufacturing a flex-rigid wiring 
board according to claim 1, further comprising forming a 
second insulating layer over the insulating layer, wherein the 
forming of the insulating layer comprises forming the insu 
lating layer comprising a resin, and the forming of the second 
insulating layer comprises forming the second insulating 
layer comprising a resin. 
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