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(57) ABSTRACT 

A wiring board includes a first insulation layer, first conduc 
tive patterns formed on the first insulation layer and including 
first mounting pads positioned to mount a semiconductor 
element, a wiring structure positioned in the first insulation 
layer and including a second insulation layer, second conduc 
tive patterns formed on the second insulation layer, and sec 
ond mounting pads connected to the second conductive pat 
terns, and third mounting pads formed on the first insulation 
layer above the second mounting pads and connected to the 
second mounting pads Such that the third mounting pads are 
positioned to mount the semiconductor element and are set 
off from the second mounting pads toward the semiconductor 
element. 
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WRING BOARD AND METHOD FOR 
MANUFACTURING THE SAME 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. The present application is based upon and claims the 
benefit of priority to Japanese Patent Application No. 2013 
118883, filed Jun. 5, 2013, the entire contents of which are 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention relates to a wiring board and 

its manufacturing method, more specifically, to a wiring 
board that partially has high-density wiring and to a method 
for manufacturing such a wiring board. 
0004 2. Description of Background Art 
0005. In recent years, IC chips have become finer and 
more highly integrated, and the number of mounting pads 
formed on the uppermost layer of a package substrate is 
increased. The mounting pads increases are formed at a finer 
pitch. For example, Published International Application 
WO2007/129545 describes mounting pads and a package 
substrate. The entire contents of this publication are incorpo 
rated herein by reference. 

SUMMARY OF THE INVENTION 

0006. According to one aspect of the present invention, a 
wiring board includes a first insulation layer, first conductive 
patterns formed on the first insulation layer and including first 
mounting pads positioned to mounta semiconductor element, 
a wiring structure positioned in the first insulation layer and 
including a second insulation layer, second conductive pat 
terns formed on the second insulation layer, and second 
mounting pads connected to the second conductive patterns, 
and third mounting pads formed on the first insulation layer 
above the second mounting pads and connected to the second 
mounting pads such that the third mounting pads are posi 
tioned to mount the semiconductor element and are set off 
from the second mounting pads toward the semiconductor 
element. 
0007 According to another aspect of the present inven 

tion, a method for manufacturing a wiring board includes 
forming a wiring structure including a second insulation 
layer, second conductive patterns formed on the second insu 
lation layer, and second mounting pads connected to the 
second conductive patterns, accommodating the wiring struc 
ture in a first insulation layer Such that the wiring structure is 
positioned in the first insulation layer, forming on the first 
insulation layer first conductive patterns including first 
mounting pads such that the first mounting pads are posi 
tioned to mount a semiconductor element, and forming third 
mounting pads on the first insulation layer above the second 
mounting pads such that the third mounting pads are con 
nected to the second mounting pads and positioned to mount 
the semiconductor element. The forming of the third mount 
ing pads includes setting the third mounting pads off from the 
second mounting pads toward the semiconductor element. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0008. 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 
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to the following detailed description when considered in con 
nection with the accompanying drawings, wherein: 
0009 FIG. 1A is a cross-sectional view showing a package 
Substrate where a wiring board according to a first embodi 
ment of the present invention is used (the lower view is an 
enlarged cross section of region “A.” which is a part of the 
upper view); 
0010 FIG. 1B(a) is a cross-sectional view showing in 
detail a wiring board of the first embodiment; 
0011 FIG. 1 B(b) is a cross-sectional view for reference 
where a wiring structure is shifted toward a DRAM; 
0012 FIG. 1 B(c) is a cross-sectional view for reference 
where a wiring structure is mounted in a base mounting 
position; 
(0013 FIG. 1C is a plan view of FIG.1(B)(a) seen from the 
Z2 direction; 
0014 FIG. 1D(a) is an enlarged plan view of region “P” in 
FIGS. 1C: and 1D(b): an enlarged plan view of region “Q' in 
FIG. 1C: 
0015 FIG. 2 is a cross-sectional view showing in detail a 
package substrate where the wiring board according to the 
first embodiment is used; 
0016 FIG. 3 is an enlarged view of a portion of the wiring 
board according to the first embodiment (the lower view is an 
enlarged cross section of region “B,” which is a part of the 
upper view); 
0017 FIG. 4 is a flowchart showing a process for manu 
facturing a wiring structure according to the first embodi 
ment, 
0018 FIG. 5A is a view illustrating a step in a method for 
manufacturing a wiring structure shown in FIG. 4; 
(0019 FIG.5B is a view illustrating a step in the method for 
manufacturing a wiring structure shown in FIG. 4; 
0020 FIG.5C is a view illustrating a step in the method for 
manufacturing a wiring structure shown in FIG. 4; 
0021 FIG.5D is a view illustrating a step in the method for 
manufacturing a wiring structure shown in FIG. 4; 
0022 FIG.5E is a view illustrating a step in the method for 
manufacturing a wiring structure shown in FIG. 4; 
0023 FIG.5F is a view illustrating a step in the method for 
manufacturing a wiring structure shown in FIG. 4; 
0024 FIG.5G is a view illustrating a step in the method for 
manufacturing a wiring structure shown in FIG. 4; 
(0025 FIG.5His a view illustrating a step in the method for 
manufacturing a wiring structure shown in FIG. 4; 
0026 FIG.5I is a view illustrating a step in the method for 
manufacturing a wiring structure shown in FIG. 4; 
0027 FIG. 6 is a flowchart showing a process for manu 
facturing a wiring board according to the first embodiment; 
0028 FIG. 7A is a view illustrating a step in a method for 
manufacturing a wiring board shown in FIG. 6; 
(0029 FIG. 7B is a view illustrating a step in the method for 
manufacturing a wiring board shown in FIG. 6; 
0030 FIG.7C is a view illustrating a step in the method for 
manufacturing a wiring board shown in FIG. 6; 
0031 FIG.7D is a view illustrating a step in the method for 
manufacturing a wiring board shown in FIG. 6; 
0032 FIG.7E is a view illustrating a step in the method for 
manufacturing a wiring board shown in FIG. 6; 
0033 FIG.7F is a view illustrating a step in the method for 
manufacturing a wiring board shown in FIG. 6; 
0034 FIG.7G is a view illustrating a step in the method for 
manufacturing a wiring board shown in FIG. 6; 
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0035 FIG.7His a view illustrating a step in the method for 
manufacturing a wiring board shown in FIG. 6; 
0036 FIG.7I is a view illustrating a step in the method for 
manufacturing a wiring board shown in FIG. 6 (the lower 
view is an enlarged cross section of region “C” which is a part 
of the upper view); 
0037 FIG.7J is a view illustrating a step in the method for 
manufacturing a wiring board shown in FIG. 6; 
0038 FIG.7K is a view illustrating a step in the method for 
manufacturing a wiring board shown in FIG. 6; 
0039 FIG.7L is a view illustrating a step in the method for 
manufacturing a wiring board shown in FIG. 6; 
0040 FIG.7M is a view illustrating a step in the method 
for manufacturing a wiring board shown in FIG. 6; 
0041 FIG. 7N is a view illustrating a step in the method for 
manufacturing a wiring board shown in FIG. 6; 
0042 FIG.7P is a view illustrating a step in the method for 
manufacturing a wiring board shown in FIG. 6; 
0043 FIG. 8A is a cross-sectional view showing a package 
Substrate where a wiring board according to a second embodi 
ment of the present invention is used (the lower view is an 
enlarged cross section of region “A” which is a part of the 
upper view); 
0044 FIG. 8B(a) is a cross-sectional view showing in 
detail a wiring board of the second embodiment; 
004.5 FIG. 8B(b) is a cross-sectional view for reference 
where a wiring structure is shifted toward the DRAM: 
0046 FIG. 8B(c) is a cross-sectional view for reference 
where a wiring structure is mounted in a base mounting 
position; 
0047 FIG.9A is a cross-sectional view showing a package 
Substrate where a wiring board according to a third embodi 
ment of the present invention is used (the lower view is an 
enlarged cross section of region “A” which is a part of the 
upper view); 
0048 FIG.9B is a cross-sectional view showing in detail 
the wiring board according to the third embodiment; and 
0049 FIG. 10 is a plan view showing a wiring board 
according to a modified example of an embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

0050. 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. 
0051. In the drawings, arrows (Z1, Z2) each indicate a 
lamination direction in a wiring board (or a thickness direc 
tion of the wiring board) corresponding to a direction along a 
normal line to the main Surfaces (upper and lower Surfaces) of 
the wiring board. On the other hand, arrows (X1, X2) and 
(Y1, Y2) each indicate a direction perpendicular to a lamina 
tion direction (or a direction to a side of each layer). The main 
surfaces of the wiring board are on the X-Y plane. Side 
surfaces of the wiring board are on the X-Z plane or the Y-Z 
plane. In a lamination direction, a layer closer to the core of 
the wiring board is referred to as a lower layer, and a layer 
farther from the core is referred to as an upper layer. 
0052. In the following embodiments, conductive layers 
are formed to have one or multiple conductive patterns. A 
conductive layer may include a conductive pattern that forms 
an electrical circuit, such as wiring (including ground), a pad, 
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a land or the like. Alternatively, a conductive layer may 
include a planar conductive pattern that does not form an 
electrical circuit. 
0053) Opening portions include a hole, a groove, a notch, 
a slit or the like. 
0054 Among the conductors formed in opening portions, 
the conductor formed in a via hole is referred to as a via 
conductor, the conductor formed in a through hole is referred 
to as a through-hole conductor, and the conductor filled in an 
opening portion is referred to as a filled conductor. 
0055 Aland is the conductor formed on a hole (via hole, 
through hole or the like) or on the periphery of the hole. At 
least part of the land is formed to be contiguous to the con 
ductor inside the hole (via conductor, through-hole conductor 
or the like). 
0056 “Being stacked' means that a via conductor is 
formed on the land of a via conductor formed in the lower 
layer. Namely, via conductors are stacked unless the bottom 
surface of a via conductor is off the land of its lower via 
conductor. Multiple vias stacked as above are referred to as 
stacked vias. 
0057 Plating includes dry plating such as PVD (Physical 
Vapor Deposition), CVD (Chemical Vapor Deposition) or the 
like, in addition to wet plating Such as electrolytic plating, 
electroless plating or the like. 
0058 Interlayer insulation film (brand name: ABF-45SH, 
made by Ajinomoto), for example, is used for interlayer insu 
lation layers and resin material used in a wiring structure. 
0059. Unless otherwise specified, the “width” (or thick 
ness) of a hole or a column (protrusion) indicates the diameter 
if it is a circle, and 2V (cross-sectional area/it) if it is other than 
a circle. However, measurements are not limited to the above 
definitions if they are clearly indicated otherwise. Also, when 
the measurements are not uniform (roughened Surface or 
tapering width, for example), basically, the average value of a 
measurement is used (average value of effective values 
excluding an abnormal value), unless it is clearly specified to 
use values other than the average value, for example, a maxi 
mum value. 

First Embodiment 

0060 Wiring board 100 according to a first embodiment is 
a multilayer printed wiring board as shown in FIG. 1A, for 
example. Wiring board 100 of the present embodiment is a 
buildup laminated multilayer wiring board having a core Sub 
strate. However, a wiring board related to the present inven 
tion is not limited to a buildup laminated multilayer wiring 
board having a core Substrate, and may be a double-sided 
rigid wiring board, flexible wiring board, or a flex-rigid wir 
ing board, for example. Also, in wiring board 100, the mea 
Surements of conductive layers and insulation layers, the 
number of layers or the like may be modified freely within the 
Scope of the technological concept of the present invention. 
0061. As shown in FIGS. 1A, 1C and 2, microprocessor 
MPU (Micro-Processing Unit) 50 as a first semiconductor 
element and dynamic RAM (dynamic random access 
memory) 51 as a second semiconductor element are mounted 
on wiring board 100 to form package substrate 2000. Wiring 
board 100 is mounted on motherboard 60 as shown in FIG. 2. 
Spaces among wiring board 100, MPU50 and DRAM51 are 
encapsulated with underfill resin 70. 
0062. As shown in FIG. 2, wiring board 100 has core 
substrate 20, interlayer insulation layers (25a, 26a, 33a, 25b, 
26b, 33b), conductive layers (24a, 29a, 31a, 37c, 24b, 29b, 
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31b, 37d), via conductors (23.30a,32a, 38c, 30b,32b, 38d), 
and solder-resist layers (40a, 40b) formed on the uppermost 
layers. 
0063 Core substrate 20 (wiring board 100) has first sur 
face (F1) (Z1 side) and its opposing second surface (F2) (Z2 
side), and via conductors 23 penetrate through core substrate 
20. Core substrate 20, via conductors 23, and conductive 
layers (24a, 24b) correspond to the core section. In addition, 
buildup section (B1) (first laminated section) is formed on 
first surface (F1) of core substrate 20, and buildup section 
(B2) (second laminated section) is formed on second Surface 
(F2) of core substrate 20. Buildup section (B1) includes three 
pairs of interlayer insulation layers and conductive layers 
(interlayer insulation layers (25a, 26a, 33a) and conductive 
layers (24a, 29a, 31a, 37c)), and buildup section (B2) 
includes three pairs of interlayer insulation layers and con 
ductive layers (interlayer insulation layers (25b, 26b, 33b) 
and conductive layers (24b, 29b. 31b, 37d)). In addition, 
conductive layer (37c) includes conductive pads (36c. 36d. 
36e). 
0064 On the first-surface (F1) side of core substrate 20, 
four conductive layers (24a, 29a, 31a, 37c) and three inter 
layer insulation layers (25a, 26a, 33a) are alternately lami 
nated upward from below (Z2 side). Interlayer insulation 
layers (25a, 26a, 33a) are formed between their respective 
conductive layers (24a, 29a, 31a, 37c). Also, solder-resist 
layer (40a) is positioned on the surface of the first-surface (F 
1) side uppermost layer of core substrate 20. 
0065. On the second-surface (F2) side of core substrate 20, 
four conductive layers (24b, 29b. 31b, 37d) and three inter 
layer insulation layers (25b, 26b, 33b) are alternately lami 
nated downward from above (Z1 side). Interlayer insulation 
layers (25b, 26b, 33b) are formed between their respective 
conductive layers (24b, 29b. 31b, 37d). Also, solder-resist 
layer (40b) is positioned on the surface of the second-surface 
(F2) side uppermost layer of core substrate 20. 
0066 Penetrating holes 21 (see FIG. 7B) which penetrate 
through core substrate 20 are formed in core substrate 20. Via 
conductors 23 are filled conductors, and are formed by filling 
a conductor in penetrating holes 21. Conductive layer (24a) 
on first surface (F1) of core substrate 20 and conductive layer 
(24b) on second surface (F2) of core substrate 20 are electri 
cally connected by via conductors 23. 
0067 Core substrate 20 is made by impregnating core 
material with resin, for example. Core substrate 20 is obtained 
by, for example, impregnating fiberglass cloth with epoxy 
resin, thermosetting the resin, and molding the resin into a 
plate shape. However, that is not the only option, and any 
other material may be used for core substrate 20. 
0068 Via conductor 23 is formed to be a column in an 
hourglass shape with a diameter decreasing from first Surface 
(F1) and second surface (F2) of core substrate 20 toward its 
center, for example. In addition, the planar shape of via con 
ductor 23 (cross section on the X-Y plane) is a perfect circle, 
for example. However, those are not the only options, and via 
conductor 23 may be set in any other shape. 
0069 Via conductors (30a, 32a, 38c, 30b, 32b, 38d) are 
formed in their respective interlayer insulation layers (25a, 
26a, 33a, 25b, 26b, 33b). Those via conductors are filled 
conductors, and are formed by filling a conductor in via holes 
that penetrate through their respective interlayer insulation 
layers. Via conductors (30a,32a, 38c,30b,32b,38d) are each 
a tapered column (truncated cone), tapering with a diameter 
decreasing toward core Substrate 20. Their planar shapes 
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(cross sections on the X-Y plane) are an ellipse or a perfect 
circle, for example. However, those are not the only options, 
and via conductors (30a) and the like may be set in any other 
shape. 
0070 Interlayer insulation layer (25a) (lowermost inter 
layer insulation layer of buildup section (B1)), interlayer 
insulation layer (25b) (lowermost interlayer insulation layer 
of buildup section (B2)), and their respective upper interlayer 
insulation layers (26a, 33a, 26b, 33b) are each made of inter 
layer insulation film (brand name: ABF-45SH, made by Aji 
nomoto). However, that is not the only option, and the mate 
rial for each insulation layer may be selected freely. 
0071 Solder bumps (43a) are provided in the uppermost 
layer of wiring board 100. Solder bumps (43a) are electrically 
connected to MPU 50 and DRAM 51 through conductive 
pads (50a, 51a). 
0072 More specifically, conductive pad (36c) formed in 
conductive layer (37c) is connected to conductive pad (51a) 
of DRAM 51 through solder bump (43a), while conductive 
pad (36d) formed in conductive layer (37c) is connected to 
conductive pad (50a) of MPU50 through solder bump (43a). 
0073. In the present embodiment, wiring board 100 
includes main wiring board 200 and wiring structure 10 pro 
vided inside main wiring board 200. The wiring of wiring 
structure 10 is designed not according to wiring rules for 
multilayer printed wiring boards, but according to wiring 
rules for semiconductor elements such as ICs and LSIs as 
described later in detail. Compared with main wiring board 
200, wiring structure 10 is designed to have a finer L/S (line 
and space), a ratio of line to space which is an index of wiring 
density. Here, the line indicates a pattern width, and a space 
indicates the gap between patterns, which is the distance 
between centers of pattern widths. In particular, wiring struc 
ture 10 is formed to have high wiring density so that the ratio 
of line to space, L/S (line and space), is 1 um/1 um to 5um/5 
um, preferably 3 um/3 um to 5um/5um. Such an L/S is a fine 
level, compared with the L/S of a regular multilayer printed 
wiring board, including main wiring board 200 of the present 
embodiment, which is usually set at approximately 10um/10 
lm. 
0074 Main wiring board 200 includes signal transmission 
lines and power-supply lines to power-source terminals 
(Vdd) of semiconductor elements, MPU 50 and DRAM 51 
(see FIGS. 1A and 1C). 
0075 Wiring structure 10 includes lowermost adhesive 
layer (120c), insulation layer 110 on adhesive layer (120c), 
insulation layer 120 on insulation layer 110, and conductive 
patterns 111 for signal transmission formed in insulation 
layer 120. Conductive patterns 111 are made of first conduc 
tive film (111a) and second conductive film (111b) as shown 
in FIG. 3. For insulation layers (110, 120), polyimide, phe 
nolic resin or polybenzoxazole resin may be used as insula 
tive material. Wiring structure 10 is positioned in interlayer 
insulation layer (33a). In addition, conductive pads (36a) for 
connection with conductive pads (50a) of MPU 50 and con 
ductive pads (51a) of DRAM51 (see FIG. 1A) are formed on 
wiring structure 10. Also, the pattern width of conductive 
patterns 111 in wiring structure 10 is smaller than the pattern 
widths of conductive layers (37c, 31a, 29a, 24a) of main 
wiring board 200. 
0076. As the material for adhesive layer (120c), an epoxy 
resin-based, acrylic-resin-based or silicone-resin-based 
adhesive agent or the like may be used, for example. Small 



US 2014/0360767 A1 

diameter holes are formed in insulation layer 120. By filling 
conductor in those holes, via conductors (120a) are formed as 
filled vias. 
0077 Wiring structure 10 does not include a power-supply 

line, but includes only signal-transmission lines, and is used 
for transmitting signals between MPU 50 and DRAM 51. 
More specifically, conductive patterns 111 are used for trans 
mitting signals between MPU 50 and DRAM 51, but are not 
used for supplying power to MPU 50 and DRAM 51. Power 
terminals (Vdd) of MPU 50 and DRAM 51 are electrically 
connected to stacked vias 80 in main wiring board 200 (see 
FIGS. 1A and 3) so that power is directly supplied from an 
external DC power source. Ground terminals (Gnd) of MPU 
50 and DRAM 51 (see FIG. 1C) are connected to ground 
through other stacked vias in main wiring board 200. 
0078 Via conductors (120a) are electrically connected to 
upper conductive pads (36a). Conductive pads (36a) are elec 
trically connected to MPU 50 and DRAM 51 through upper 
via conductors (38e), solder bumps (43a) and conductive 
pads (50a, 51a). In wiring board 100 of the present embodi 
ment, insulation layer 110 is disposed between conductive 
patterns 111 and adhesive layer (120c). Namely, wiring struc 
ture 10 is triple-layered. However, that is not the only option, 
and wiring structure 10 may be double-layered where insu 
lation layer 110 is not disposed and conductive patterns 111 
are formed directly on adhesive layer (120c). Also, referring 
to FIG. 1A, among conductive pads (36e) connected to con 
ductive patterns 111 of wiring structure 10, the distance 
between conductive pads (36g) (first pads) connected to MPU 
50 is shorter than the distance between conductive pads (36.h) 
(second pads) connected to DRAM 51. In addition, the dis 
tance between adjacent conductive patterns 111 is shorter 
than the distance between adjacent conductive layers (con 
ductive patterns) (31a). 
0079 Conductive pads (36a) connected to conductive pat 
terns 111 of wiring structure 10 are connected by via conduc 
tors (38e) to conductive pads (36e) formed directly above 
wiring structure 10 and on interlayer insulation layer (33a). 
Conductive pads (36e) along with conductive pads (36c) and 
conductive pads (36d) are formed in conductive layer (37c) 
(see FIG. 2) formed on interlayer insulation layer (33a). 
0080 Referring to FIG. 1A, conductive pads (36e) are 
connected through solder bumps (43a) to conductive pads 
(50a, 51a) of MPU 50 and DRAM 51. 
0081. The diameter of via conductors (120a) is preferred 

to be 1 um or greater but 10 um or less, more preferably 0.5 
um or greater but 5um or less. By setting the diameter of via 
conductors (120a) at such a microscopic size, the flexibility 
of wiring distribution at conductive patterns 111 is enhanced 
in wiring structure 10; for example, a greater number of 
wiring lines can be distributed from either a left or a right side 
of wiring structure 10 at conductive patterns 111 formed only 
in one insulation layer 120. In addition, since conductive 
patterns 111 are formed only in one layer, it contributes to 
reducing the number of wiring layers in wiring structure 10. 
I0082. With metal layers (301a, 307c) made of metal foil 
Such as copper foil, electroless copper-plated film and elec 
trolytic copper-plated film disposed in between, via conduc 
tors (32a, 38c) are provided in via holes formed respectively 
in interlayer insulation layers (26a, 33a) as shown in FIG. 3. 
0083. Among the measurements of via conductors shown 
in FIG. 3, diameter (D2) (width) on the top surface of via 
conductor (38c) is 62 um, for example, and diameter (D1) of 
solder bump (43a) is 46 um, for example. In addition, thick 
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ness (t1) of wiring structure 10 (except for adhesive layer 
(120c)) is 25um, for example, thickness (t2) of adhesive layer 
(120c) of wiring structure 10 is 10um, for example, thickness 
(t3) of conductive layer (31a) is 15 um, for example, and 
thickness (tA) of solder-resist layer (40a) is 15 um, for 
example. As described, by setting thickness (t2) of adhesive 
layer (120c) of wiring structure 10 to be approximately 10 
um, sufficient adhesive power with main wiring board 200 is 
obtained, expanding the flexibility for selecting the material 
to be used for adhesive layer (120c). Also, diameter (D3) of 
conductive pads (36a) on wiring structure 10 is 15 to 25 um. 
I0084 Solder bumps (43a) are positioned on conductive 
layer (37c) in opening portions (SRO) (38a) of solder-resist 
layers (40a, 40b) (see FIG. 2). Nickel-plated layer (41a) and 
gold-plated layer (42a) are formed between solder bump 
(43a) and conductive layer (37c) (see FIG. 3). In the present 
embodiment, diameter (Da) of opening portions (38a) of 
solder-resist layers (40a, 40b) is approximately 10% longer 
than diameter (Db) of opening portions of via conductors 
(38e) in uppermost layers. As described, when diameter (Da) 
of opening portions (38a) of solder-resist layers (40a, 40b) is 
greater than diameter (Db) of opening portions of via con 
ductors (38e), the usual result is narrow tolerance during the 
manufacturing process. However, since the diameter of via 
conductors (120a) in wiring structure 10 is Small, that is, 1 um 
or greater but 10 Lum or less, even if positional shifting occurs 
when wiring structure 10 is mounted on (adhered to) main 
wiring board 200, it has an advantage of a wider range to 
ensure electrical connection. 

I0085. In the present embodiment, conductive pads (36e) 
positioned above wiring structure 10 are set off from conduc 
tive pads (36a) toward MPU50 and toward DRAM51 as seen 
in FIG.1B (a). More specifically, conductive pads (36e) posi 
tioned closer to MPU 50 are set off toward MPU 50 from 
conductive pads (36a), whereas conductive pads (36e) posi 
tioned closer to DRAM 51 are set off toward DRAM 51 from 
conductive pads (36a). Here, as described later, the set off 
amount is determined based on the amount of positional 
shifting made by wiring structure 10 during its mounting 
procedure. 
I0086 Also, in the present embodiment, conductive pads 
(36c) below DRAM 51 are set off from the designated base 
position in direction (X2) (toward the side away from wiring 
structure 10), whereas conductive pads (36d) below MPU50 
are provided at the base position. However, conductive pads 
(36d) may be set off from the base position in direction (X 1) 
or (X2). 
I0087 As shown in FIG. 1B (b), the present embodiment is 
set under such conditions that wiring structure 10 is shifted 
toward DRAM 51 from the designated base mounting posi 
tion when wiring structure 10 is mounted on wiring board 
200. In addition, the present embodiment is also set under 
such conditions that DRAM 51 is shifted from the base 
mounting position in direction (X2) (direction away from 
wiring structure 10). Here, if wiring structure 10 is shifted 
toward MPU 50 from the designated base mounting position, 
the technological concept of the present invention is also 
applicable. Moreover, it is another option for DRAM51 to be 
mounted on the base mounting position without positional 
shifting in direction (X2) (direction away from wiring struc 
ture 10). 
I0088 As described above, conductive pads (36e) posi 
tioned above wiring structure 10 are set off from conductive 
pads (36a) toward MPU 50 and toward DRAM 51 in the 
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present embodiment. Accordingly, even if wiring structure 10 
is shifted from the base mounting position shown in FIG. 1B 
(c) toward DRAM 51 as shown in FIG. 1B (b) when wiring 
structure 10 is mounted on main wiring board 200, conductive 
pads (36a) of wiring structure 10 are made sure to be con 
nected to conductive pads (50a, 51a) of MPU 50 and DRAM 
51. Furthermore, if DRAM 51 is shifted in direction (X2) as 
shown in FIG. 1B (b) (direction away from wiring structure 
10) at that time, since conductive pads (36c) are set off in 
direction (X2) from the base position, stable connection is 
provided to conductive pad (36c) and conductive pad (51a) of 
DRAM 51. 

0089. As a result, connection failure of conductive pads 
(50a, 51a) of MPU50 and DRAM51 to wiring structure 10 is 
reduced. Then, MPU 50 and DRAM 51 are mounted on 
wiring board 100 with a stable connection to wiring structure 
10. 

0090 Moreover, since conductive pads (36c. 36e) are set 
off from their base positions based on the amount of posi 
tional shifting made by wiring structure 10 during the mount 
ing process, it is not necessary to change pad intervals (ter 
minal intervals) of MPU 50 and DRAM 51 in the present 
embodiment. Thus, customizing MPU 50 and DRAM 51 is 
not necessary, and generic MPU 50 and DRAM 51 can be 
mounted on wiring board 100 to form a package Substrate. 
0091. In addition, in the present embodiment, conductive 
pads (36c. 36d. 36e), which are larger than a standard size 
required for mounting MPU50 and DRAM51, are formed in 
an elliptical shape on a planar view as shown in FIG. 1D. 
Accordingly, if a so-called “0” shifting (rotational shifting) 
occurs in wiring structure 10, the tolerance for Such positional 
shifting is enlarged. Conductive pads (36c. 36d. 36e) may be 
oval or rectangular, for example, as long as they are larger 
than a standard size required for mounting MPU 50 and 
DRAM 51. 
0092. A through hole that penetrates through all the layers 
of main wiring board 200 is not formed in wiring board 100 of 
the present embodiment. However, that is not the only option, 
and a through hole penetrating all the layers of main wiring 
board 200 may be formed to electrically connect conductive 
layers on uppermost layers to each other and to use for trans 
mitting signals or Supplying power to semiconductor ele 
ments on wiring board 100. 
0093. According to wiring board 100 of the present 
embodiment, main wiringboard 200 has built-in wiring struc 
ture 10 which has a higher wiring density than main wiring 
board 200 and is used for transmitting signals between semi 
conductor elements. Accordingly, design flexibility of wiring 
board 100 as a multilayer printed wiring board is enhanced. 
For example, concentration of all the power-source wiring 
and signal wiring in a specific region of the wiring board is 
prevented. Also, a structure where only resin is provided 
without including any conductor can be avoided in a region 
which is near an electronic component but where no elec 
tronic component is present. 
0094. A description is provided for an example of the 
method for manufacturing wiring board 100 according to the 
present embodiment. The process for manufacturing wiring 
board 100 is made up of the process for manufacturing wiring 
structure 10 and of the process for manufacturing main wiring 
board (multilayer printed wiring board) 200, which includes 
steps for mounting wiring structure 10 on main wiring board 
200. Wiring structure 10 is manufactured by a process shown 
in FIG. 4, for example. 
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Process for Manufacturing Wiring Structure 
(0095. In step (S11) of FIG. 4, support plate 1001 is pre 
pared as shown in FIG. 5A. Support plate 1001 is made of 
glass with a flat Surface, for example. Then, release agent 
1002 is applied on support plate 1001. 
0096. In step (S12) of FIG. 4, a laminated section is 
formed on support plate 1001 with release agent 1002 dis 
posed in between. Such a laminated section is formed by 
alternately laminating a resin insulation layer and a conduc 
tive pattern (conductive layer). 
0097. More specifically, insulation layer 110 (resin insu 
lation layer) made of resin, for example, is positioned on 
release agent 1002 as shown in FIG. 5B. Heat is applied, for 
example, to adhere insulation layer 110 and release agent 
10O2. 
0.098 Next, as shown in FIG. 5B, using a semi-additive 
(SAP) method, for example, conductive patterns 111 are 
formed on insulation layer 110. Conductive patterns 111 are 
made of first conductive film (111a) and second conductive 
film (111b) (see FIG. 3). More specifically, first conductive 
film (111a) is double-layered with a Tilayer (lower layer) and 
a Cu layer (upper layer). Such metal layers are formed by 
sputtering, for example, and excellent adhesiveness is 
achieved between fine conductive patterns 111 and the base 
material. Also, second conductive film (111b) is made of 
electroless copper-plated film on the Culayer and electrolytic 
plated film on the electroless copper-plated film. 
0099 Conductive patterns 111 are formed to be high den 
sity, setting a ratio of line to space, L/S (line and space), at 1 
um/1 um to 5um/5um, preferably 3 um/3 um to 5 um/5um. 
Here, a line indicates a pattern width, and a space indicates the 
gap between patterns, which is the distance between centers 
of pattern widths. Wiring density here is formed according to 
wiring rules the same as those used when wiring is formed in 
semiconductor elements such as ICs (Integrated Circuits) and 
LSIs (Large-Scale Integrated Circuits). 
0100. As shown in FIG.5D, insulation layer 120 is formed 
on insulation layer 110 by lamination or the like, for example. 
Insulation layer 120 is formed to cover conductive patterns 
111. 
0101 Next, using a laser, for example, holes (via holes) 
are formed in insulation layer 120. Holes are formed to reach 
conductive patterns 111 to expose their portions. The diam 
eter of holes is set to be 1 um or greater and 10 um or Smaller, 
preferably 0.5 um or greater and 5 um or smaller, to form 
microscopic holes. Then, desmearing or soft etching is per 
formed if needed. 
0102. Using a semi-additive (SAP) method, for example, 
via conductors (120a) are formed in the holes (filled conduc 
tors) while conductive pads (conductive layer) (36a) are 
formed on insulation layer 120 to be connected to via con 
ductors (120a). 
0103) Accordingly, laminated section 101 having insula 
tion layers (110, 120) and conductive patterns 111 is formed 
on support plate 1001 as shown in FIG.5E. Also, via conduc 
tors (120a) and conductive pads (36a) are respectively 
formed in and on insulation layer 120 of laminated section 
101. 
0104. In step (S13) of FIG.4, another support plate 1003 is 
prepared as shown in FIG.5F.Support plate 1003 is made of 
glass with a flat Surface, for example, the same as Support 
plate 1001. Then, support plate 1003 is laminated on lami 
nated section 101 with adhesive layer (120b) disposed in 
between. 
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0105. In step (S14) of FIG. 4, support plate 1001 is 
removed. More specifically, as shown in FIG. 5G, release 
agent 1002 is softened by applying heat, for example, and 
support plate 1001 is slid in a direction X (or a direction Y) so 
that support plate 1001 is removed from the second main 
surface of laminated section 101. Here, if release agent 1002 
remains on the second main Surface of laminated section 101 
after support plate 1001 is removed from laminated section 
101, cleansing is conducted to remove the residual release 
agent 1002. Accordingly, a substrate is obtained where lami 
nated section 101 is formed on support plate 1003 as shown in 
FIG. 5H. Support plate 1001 is recyclable after being 
cleansed or the like. Instead of glass material, epoxy Substrate 
or the like containing glass cloth may also be used for Support 
plate 1001. 
0106. In step (S15) of FIG.4, using an epoxy-resin-based, 
acrylic-resin-based or silicone-resin-based adhesive agent or 
the like, adhesive layer (120c) is formed on laminated section 
101. More specifically, adhesive layer (120c) is formed, for 
example, by laminating an adhesive agent on laminated sec 
tion 101 by a laminator so as to obtain a uniform thickness. 
0107. In step (S16) of FIG. 4, using a dicing saw, for 
example, wiring board 100 is cut along predetermined dicing 
lines to make individual units as shown in FIG.5I. Accord 
ingly, multiple wiring structures 10 are obtained. Wiring 
structure 10 obtained here is formed by forming laminated 
section 101 on support plate 1003 with adhesive layer (120b) 
disposed in between and by further forming adhesive layer 
(120c) on laminated section 101. 
0108. The method for manufacturing wiring structure 10 
of the present embodiment is suitable for manufacturing wir 
ing structure 10 since flat-Surface glass plates are used for 
support plates (1001, 1003). According to such a manufac 
turing method, a high-quality wiring board 100 with flat 
Surfaces is obtained where a degree of warping is Suppressed. 
0109 Next, main wiring board 200 is manufactured while 
wiring structure 10 is mounted on main wiring board 200 so 
that wiring board 100 of the present embodiment is obtained. 
Wiring board 100 is manufactured by a process shown in FIG. 
6, for example. 

Process for Manufacturing Wiring Board 

0110 First, in step (S21) of FIG. 6, core substrate 20 made 
of reinforcing material impregnated with resin is prepared as 
shown in FIG. 7A. On first surface (F1) and second surface 
(F2) of core substrate 20, copper foil (20a) is formed by 
lamination. The thickness of core substrate 20 is 0.4 to 0.7 
mm, for example. Glass cloth, aramid fiber, fiberglass or the 
like, for example, may be used for the reinforcing material. 
Epoxy resin, BT (bismaleimide triazine) resin or the like, for 
example, may be used for the resin. In the resin, particles 
made of hydroxide are further contained. Examples of 
hydroxides are metal hydroxide Such as aluminum hydroxide, 
magnesium hydroxide, calcium hydroxide and barium 
hydroxide. When heat is applied, hydroxides decompose and 
generate water. Thus, hydroxides are thought to be capable of 
robbing heat from the material of the core substrate. Namely, 
when the core Substrate contains a hydroxide, processability 
by a laser is thought to improve. 
0111. Next, a solution containing NaOH (10 g/L), NaClO. 
(40 g/L) and NaPO (6 g/L) is applied on the surface of 
copper foil (20a) to perform black-oxide treatment through a 
blackening bath (oxidation bath). 
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0112. In step (S22) of FIG. 6, laser light is irradiated using 
a CO laser from the first-surface (F1) (upper-surface) side 
and the second-surface (F2) (lower-surface) side of core sub 
strate 20 to form penetrating holes 21 which penetrate 
through core substrate 20 as shown in FIG. 7B. More specifi 
cally, using a CO laser, by irradiating laser light alternately 
from the first-surface (F1) side and the second-surface (F2) 
side of core substrate 20, holes formed from the first-surface 
(F1) side and the second-surface (F2) side are connected to 
each other so that penetrating holes 21 are formed. 
0113. Next, desmearing is performed by immersing core 
Substrate 20 in a solution containing permanganic acid at a 
predetermined concentration. At that time, the treatment is 
preferred to be performed in a way that the weight reduction 
of core substrate 20 is 1.0 wt.% or less, preferably 0.5 wt.% 
or less. Since core Substrate 20 is made by impregnating resin 
into reinforcing material Such as glass cloth, the glass cloth 
will protrude into a penetrating hole when the resin is dis 
Solved through a desmearing treatment. If the degree of 
weight reduction of core substrate 20 is set as above, the 
degree of protrusion of glass cloth is Suppressed, and Voids 
are prevented from remaining when plating is filled in the 
penetrating holes. Then, a palladium catalyst is attached to 
surfaces of core substrate 20. 

0114. As shown in FIG.7C, core substrate 20 is immersed 
in an electroless plating solution to form electroless plated 
film 22 on first surface (F1) and second surface (F2) of core 
substrate 20 as well as on the inner walls of penetrating holes 
21. Copper, nickel or the like may be used as the material for 
forming electroless plated film 22. Using electroless plated 
film 22 as a seed layer, electrolytic plated film (23a) is formed 
on electroless plated film 22. Penetrating holes 21 are filled 
with electrolytic plated film (23a). 
0.115. As shown in FIG. 7D, etching resist with a prede 
termined pattern is formed on electrolytic plated film (23a) on 
substrate surfaces. Then, portions are removed from electro 
less plated film 22, electrolytic plated film (23a) and copper 
foil (20a) where no etching resist is formed. Then, by remov 
ing the etching resist, conductive layer (first conductor) (24a) 
is formed on first surface (F1) of core substrate 20 and con 
ductive layer (second conductor) (24b) is formed on second 
surface (F2) of core substrate 20. Conductive layers (24a, 
24b) are electrically connected to each other by via conduc 
tors 23 made of electrolytic plated film (23a) in penetrating 
holes 21. 
0116. In step (S23) of FIG. 6, interlayer insulation film 
(brand name: ABF-45SH, made by Ajinomoto), for example, 
is laminated on both surfaces (F1, F2) of core substrate 20 to 
form interlayer insulation layers (25a, 25b) as shown in FIG. 
7E. 

0117. As shown in FIG.7F, using a CO gas laser, via-hole 
opening portions (26c. 26d) are formed respectively in inter 
layer insulation layers (25a, 25b). Moreover, the substrate is 
immersed in an oxidation agent such as permanganate or the 
like to perform desmearing treatment. 
0118. Then, as shown in FIG. 7G, a catalyst such as pal 
ladium is attached to Surfaces of interlayer insulation layers 
(25a, 25b) and the substrate is immersed in an electroless 
plating Solution. Accordingly, electroless plated films (27a, 
27b) are formed. After that, plating resist (not shown) is 
formed on electroless plated films (27a, 27b), and electrolytic 
plated films (28a, 28b) are formed on portions of electroless 
plated films (27a, 27b) exposed from the plating resist. Then, 
the plating resist is removed by using a solution containing 
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monoethanolamine. Electroless plated film between portions 
of electrolytic plated film is removed by etching so that con 
ductive layers (29a, 29b) and via conductors (30a, 30b) are 
formed. Next, Sn plating is performed on Surfaces of conduc 
tive layers (29a, 29b) to form SnCu layers. A silane coupling 
agent is applied on the SnCu layers. 
0119 Instep (S24) of FIG. 6, the steps described above are 
repeated as shown in FIGS. 7H and 7I. Accordingly, on inter 
layer insulation layers (25a, 25b), interlayer insulation layers 
(26a, 26b) are laminated from the first-surface (F1) side and 
the second-surface (F2) side of core substrate 20, and con 
ductive layers (31a, 31b) and via conductors (32a, 32b) are 
respectively formed on and in interlayer insulation layers 
(26a, 26b). 
0120. In step (S25) of FIG. 6, wiring structure 10 is 
mounted on (adhered to) a predetermined region on interlayer 
insulation layers (26a) with adhesive layer (120c) disposed in 
between as shown in FIG. 7K. When wiring structure 10 is 
mounted on main wiring board 200, wiring structure 10 is 
shifted toward DRAM51 (see FIG.1B (b)). Subsequently, the 
substrate as shown in FIG. 7L is obtained. 
0121 Next, support plate 1003 is removed as shown in 
FIG. T.M. 

0122) Then, in step (S26) of FIG. 6, the above-described 
steps are repeated as shown in FIG. 7N. Accordingly, on 
interlayer insulation layers (26a, 26b), interlayer insulation 
layers (33a, 33b) are laminated from the first-surface (F1) 
side and the second-surface (F2) side of core substrate 20 
(wiring board 100), and conductive layer (37c) (conductive 
pads (36c, 36d. 36e)), conductive layer (37d) and via conduc 
tors (38c, 38d) are respectively formed on and in interlayer 
insulation layers (33a, 33b). 
0123. Here, conductive pads (36e) above wiring structure 
10 are formed to be set off from conductive pads (36a) toward 
MPU 50 and toward DRAM 51 based on the amount of 
positional shifting made by wiring structure 10 from the base 
mounting position shown in FIG. 1B (c) toward DRAM 51 
when wiring structure 10 was mounted on main wiring board 
200. Conductive pads (36e) closer to MPU 50 are formed to 
be set off from conductive pads (36a) toward MPU 50, and 
conductive pads (36a) closer to DRAM 51 are formed to be 
set off toward DRAM 51. 
0.124. After that, referring to FIG.7N, solder-resist layers 
(40a, 40b) are formed on both surfaces of the substrate by a 
conventional method, opening portions (38a,38b) are respec 
tively formed in solder-resist layers (40a, 40b) by photoli 
thography in step (S27) of FIG. 6. Here, top surfaces of 
conductive pads (36c. 36d, 36e) exposed from solder resist 
layers (40a) through opening portions (38a) work as Solder 
pads. 
0.125. At that time, based on the amount of positional 
shifting made by wiring structure 10 from the base mounting 
position shown in FIG.1B (c) toward DRAM51 when wiring 
structure 10 was mounted on main wiring board 200, opening 
portions (38a) to expose conductive pads (36e) are formed to 
be set off from conductive pads (36a) toward MPU 50 and 
toward DRAM 51. Further, opening portions (38a) closer to 
MPU50 are set off from conductive pads (36a) toward MPU 
50, and opening portions (38a) closer to DRAM51 are set off 
from conductive pads (36a) toward DRAM 51. 
0126. According to the present embodiment, by setting as 
described above, even if wiring structure 10 is shifted from 
the base mounting position shown in FIG. 1B (c) toward 
DRAM 51 as shown in FIG. 1B (b) during the mounting 
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procedure on main wiring board 200, conductive pads (36a) 
of wiring structure 10 and conductive pads (50a, 51a) of MPU 
50 and DRAM51 are made sure to be connected. As a result, 
connection failure of conductive pads (50a, 51a) of MPU 50 
and DRAM 51 to wiring structure 10 is reduced. Moreover, 
MPU 50 and DRAM 51 are mounted on wiring board 100 
with a stable connection to wiring structure 10. 
I0127. Also, in the present embodiment, conductive pad 
(36c) and opening portion (38a) to expose conductive pad 
(36c) are set offin direction (X2) from their designated base 
positions. Accordingly, even if DRAM 51 is shifted in direc 
tion (X2) (direction away from wiring structure10), conduc 
tive pad (36c) of wiring board 100 and conductive pad (51a) 
of DRAM 51 are made sure to be connected. 

I0128. Here, an example was described in which wiring 
structure 10 was shifted from the base mounting position 
shown in FIG. 1B (c) toward DRAM51 as shown in FIG. 1B 
(b) when wiring structure 10 was mounted on main wiring 
board 200. However, it is not the only option, and the same 
applies when wiring structure 10 is shifted from the base 
mounting position shown in FIG. 1B (c) toward MPU50; that 
is, based on the amount of positional shifting made by wiring 
structure 10 from the base mounting position shown in FIG. 
1B (c) toward MPU 50 during the mounting procedure on 
main wiring board 200, conductive pads (36e) and opening 
portions (38a) to expose conductive pads (36e) are set off 
from conductive pads (36a) toward MPU 50 or toward 
DRAM 51. Accordingly, conductive pads (36a) of wiring 
structure 10 and conductive pads (50a, 51a) of MPU 50 and 
DRAM 51 are made sure to be connected. 

I0129. Next, as shown in FIG.7P. nickel-plated layers (41a, 
41b) are formed on solder pads, and gold-plated layers (42a. 
42b) are further formed on nickel-plated layers (41a, 41b). 
Instead of nickel-gold layers, nickel-palladium-gold layers 
may also be formed. After that, solder balls are loaded in 
opening portions (38a, 38b) and a reflow process is con 
ducted. Accordingly, solder bumps (43a) are formed on the 
first-surface (upper-surface) side, and solder bumps (43b) are 
formed on the second-surface (lower-surface) side to com 
plete wiring board 100 (see FIGS. 1A and 1C) as a multilayer 
printed wiring board. 
0.130. In the above embodiment, wiring structure 10 was 
formed in interlayer insulation layer (33a) positioned as the 
first-surface (F1) side uppermost surface of wiring board 100, 
but it may also be formed in inner interlayer insulation layers 
(26a, 25a). 

Second Embodiment 

0131 The above first embodiment was set under a condi 
tion that wiring structure 10 was shifted toward DRAM 51, 
and conductive pads (36a) of wiring structure 10 and conduc 
tive pads (50a, 51a) of MPU 50 and DRAM 51 were made 
Sure to be connected by forming conductive pads (36e) posi 
tioned above wiring structure 10 to be set off from conductive 
pads (36a) toward MPU 50 and toward DRAM 51. 
(0132). As shown in FIGS. 8A and 8B (b), the present 
embodiment is also set under a condition that wiring structure 
10 is shifted toward DRAM51. However, the present embodi 
ment is different from the first embodiment; in addition to 
conductive pads (36e) positioned above wiring structure 10, 
via conductors (38e) each connecting conductive pad (36e) 
and conductive pad (36a) are also set off from conductive 
pads (36a) toward MPU 50 and toward DRAM 51. 
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0133. Thus, when wiring structure 10 is mounted on main 
wiring board 200, even if wiring structure 10 is shifted from 
the base mounting position shown in FIG. 8B (c) toward 
DRAM 51 even more significantly than the amount shown in 
FIG. 1B (b), conductive pads (36a) of wiring structure 10 and 
conductive pads (50a, 51a) of MPU 50 and DRAM 51 are 
made sure to be connected. 
0134. According to the present embodiment, since not 
only conductive pads (36e) but also via conductors (38e) are 
set off from conductive pads (36a) toward MPU 50 and 
toward DRAM 51, even if a significant amount of positional 
shifting occurs during mounting procedures of wiring struc 
ture 10, conductive pads (36a) of wiring structure 10 and 
conductive pads (50a, 51a) of MPU 50 and DRAM 51 are 
made sure to be connected. 
0135 The same as in the first embodiment, the present 
embodiment is not limited to a condition when wiring struc 
ture 10 is shifted toward DRAM 51, but is also applicable 
when wiring structure 10 is shifted toward MPU 50. 
0136. Also, in the present embodiment, conductive pads 
(36c, 36d. 36e) (conductive layer 37c) and via conductors 
(38e) are formed at the same time by a printing method or by 
inkjet when conductive pads (36c. 36 d. 36e) (conductive 
layer 37c) and via conductors (38e) are formed in a process 
ing step for manufacturing wiring board 100 shown in FIG. 
7N, 
0.137 In the present embodiment as well, only signal 
transmission lines are present in wiring structure 10, and no 
power-supply line is provided. Power is supplied to MPU 50 
and DRAM51 through stacked vias 80 formed in main wiring 
board 200 as shown in FIG. 8A. 
0.138. In the present embodiment, since the structure and 
functions other than those mentioned above are the same as in 
the first embodiment, their detailed descriptions are omitted 
by applying the same reference numerals to the correspond 
ing portions. Also, since wiring board 100 is manufactured 
the same as in the first embodiment except that not only 
conductive pads (36e) but also via conductors (38e) are set off 
from conductive pads (36a) toward MPU 50 and toward 
DRAM 51 in the present embodiment, the detailed descrip 
tion of the method for manufacturing wiring board 100 is 
omitted. In addition, the method for manufacturing wiring 
structure 10 is also omitted since it is the same as in the first 
embodiment. 

Third Embodiment 

0.139. In the second embodiment, wiring structure 10 was 
set to be shifted toward DRAM 51. Thus, by forming con 
ductive pads (36e) and via conductors (38e) positioned above 
wiring structure 10 to be set off from conductive pads (36a) 
toward MPU 50 and toward DRAM 51, conductive pads 
(36a) of wiring structure 10 and conductive pads (50a, 51a) of 
MPU 50 and DRAM 51 were made Sure to be connected. 
0140. The present embodiment is set under a condition 
that wiring structure 10 is shifted toward DRAM 51 or MPU 
50. In the present embodiment, as shown in FIGS.9A and 9B, 
on interlayer insulation layer (33a) above wiring structure 10, 
wiring patterns (36f) are formed to be connected to conduc 
tive pads (36a) while being extended toward MPU 50 and 
toward DRAM 51. Then, conductive pads (36a) of wiring 
structure 10 and conductive pads (50a, 51a) of MPU 50 and 
DRAM51 are electrically connected through wiring patterns 
(36f). Accordingly, even if wiring structure 10 is shifted 
toward DRAM 51 or MPU 50, conductive pads (36a) of 
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wiring structure 10 and conductive pads (50a, 51a) of MPU 
50 and DRAM 51 are made Sure to be connected. 
0.141. In the present embodiment, conductive pads (50a, 
51a) of MPU50 and DRAM51 are connected through solder 
bumps (43a) to the pads formed on wiring patterns (36f) and 
exposed from opening portions (38a) of Solder-resist layer 
(40a). 
0142. DRAM 51 and MPU 50 are separated by a longer 
distance than the distance shown in FIG. 1A of the first 
embodiment and FIG. 8A of the second embodiment. 
According to the present embodiment, even if the distance 
separating DRAM 51 and MPU 50 is long, conductive pads 
(36a) of wiring structure 10 and conductive pads (50a, 51a) of 
MPU 50 and DRAM 51 are made sure to be connected by 
wiring patterns (36f) having a long distribution distance. 
0.143 Furthermore, according to the present embodiment, 
even if wiring structure 10 is shifted from the base mounting 
position shown in FIG. 9B (c) toward DRAM 51 during 
mounting procedures on main wiring board 200 more signifi 
cantly than the conditions shown in FIG. 1B (b) and FIG. 8B 
(b), conductive pads (36a) of wiring structure 10 and conduc 
tive pads (50a, 51a) of MPU50 and DRAM51 are made sure 
to be connected by wiring patterns (36f) and conductive pads 
(36i), which are formed on wiring patterns (360 for mounting 
MPUSO and DRAM 51. 
0144. In the present embodiment, instead of forming con 
ductive pads (36c. 36d. 36e) in conductive layer (37c), wiring 
patterns (360 for wiring distribution are formed to extend 
toward MPU 50 and toward DRAM 51 in a step for process 
ing wiring board 100 shown in FIG.7N. Here, wiring patterns 
(360 (conductive layer 37c) and via conductors (38e) are 
formed in a single procedure by a printing method or by 
inkjet. 
0145. In the present embodiment as well, only signal 
transmission lines are present in wiring structure 10 and no 
power-source line is provided. Power to MPU50 and DRAM 
51 is supplied through stacked vias 80 formed in main wiring 
board 200 as shown in FIG.9A. 
0146 In the present embodiment, since the structure and 
functions other than those mentioned above are the same as in 
the first embodiment, their detailed descriptions are omitted 
by applying the same reference numerals to the correspond 
ing portions. Also, wiring board 100 is manufactured the 
same as in the first and second embodiments except that 
wiring patterns (360 for wiring distribution extending toward 
MPU 50 and toward DRAM 51 are formed in conductive 
layer (37c) to replace conductive pads (36c. 36d. 36e). In 
addition, the method for manufacturing wiring structure 10 is 
the same as in the first embodiment. 
0147 The embodiment above can be modified within a 
Scope that does not deviate from the technological concept of 
the present invention. A modified example of the present 
embodiment is described below. 

Modified Example 
0.148. In the above embodiments, MPU50 and DRAM51 
were connected by one wiring structure 10. By contrast, in the 
present modified example, two (multiple) wiring structures 
10 are used in wiring board 103 as shown in FIG. 10, and 
MPU 50 and two DRAMs (51b, 51c) are connected by those 
wiring structures 10. The rest is the same as the above 
embodiments, and its detailed description is omitted here by 
applying the same reference numerals to the corresponding 
portions. 
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0149 Compared with an example where only a single 
wiring structure 10 is used, electrical connection reliability is 
enhanced between MPU 50 and two DRAMs (51b, 51c) by 
employing the above-described connection method. Namely, 
wiring structures 10 exclusively corresponding to the charac 
teristics of DRAMs (51b, 51c) (wiring pitch, wiring width or 
the like) respectively may be used, for example, thereby 
enhancing the accuracy of electrical connection. As a result, 
DRAMs (51b, 51c) connected to MPU 50 can achieve maxi 
mum performance. 
0150. So far, wiring boards and their manufacturing pro 
cesses according to embodiments of the present invention 
have been described. However, a wiring board and its manu 
facturing process related to the present invention are not 
limited to the orders and contents shown in each of the above 
embodiments and modified examples. The orders and con 
tents may be freely modified within a scope that does not 
deviate from the gist of the present invention. Also, any 
unnecessary step may be omitted depending on usage pur 
poses or the like. 
0151. Any combination is possible for each of the above 
embodiments and modified examples. An appropriate com 
bination may be selected depending on usage purposes or the 
like. 
0152. As a multilayer printed wiring board for mounting 
an IC chip (semiconductor element), a wiring board may have 
an interlayer insulation layer and a conductive layer alter 
nately laminated on a resin core substrate and have through 
hole conductors, and the conductive layers may be connected 
to each other by via-hole conductors. 
0153. In recent years, IC chips have become finer and 
more highly integrated, thus resulting in an increase in the 
number of mounting pads formed on the uppermost layer of a 
package Substrate. As the number of mounting pads 
increases, they are formed at a finer pitch. In response to the 
finer pitch of mounting pads, the wiring pitch of a package 
Substrate is rapidly becoming finer. 
0154 High-density wiring may be formed in part of the 
interior of the wiring board. More specifically, an electronic 
component with high-density wiring may be provided inside 
an interlayer insulation layer of the wiring board. Such a 
structure responds to the above-described finer pitch of 
mounting pads. 
0155 To provide a thin electronic component in an inter 
layer insulation layer, positional shifting tends to occur. If an 
electronic component is provided in a portion shifted from a 
predetermined position, proper connection may not be 
ensured between the electronic component and a semicon 
ductor element to be mounted on the wiring board (package 
Substrate). Also, since pads for the semiconductor element are 
customized, a generic semiconductor element may not be 
used in a method for separating an electronic component and 
wiring pads formed on the wiring board (package Substrate). 
0156 A wiring board according to an embodiment of the 
present invention is capable of mounting a semiconductor 
element at high yield. 
0157. A wiring board according to an embodiment of the 
present invention has the following: a first insulation layer; 
first conductive patterns which are formed on the first insu 
lation layer and which include first mounting pads for mount 
ing one or more semiconductor elements; a wiring structure 
which is provided in the first insulation layer and which has a 
second insulation layer, second conductive patterns formed 
on the second insulation layer, and second mounting pads 
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connected to the second conductive patterns; and third 
mounting pads for mounting the semiconductor element 
which are connected to the second mounting pads and formed 
further on an upper layer than the second mounting pads. 
0158. In such a wiring board, the third mounting pads are 
set off from the second mounting pads toward the semicon 
ductor element, and the first mounting pads are set off from 
their base positions. 
0159. The size of a third mounting pad is preferred to be 
longer than a basic size required for mounting a semiconduc 
tor element. 

0160 A wiring board according to another embodiment of 
the present invention has the following: a first insulation 
layer; first conductive patterns which are formed on the first 
insulation layer and which include first mounting pads for 
mounting one or more semiconductor elements; a wiring 
structure which is provided in the first insulation layer and 
which has a second insulation layer, second conductive pat 
terns formed on the second insulation layer, and second 
mounting pads connected to the second conductive patterns; 
and third mounting pads for mounting the semiconductor 
element which are connected to the second mounting pads 
and formed further on an upper layer than the second mount 
ing pads. 
0.161. In such a wiring board, the third mounting pads are 
set off from the second mounting pads toward the semicon 
ductor element, and the first mounting pads are formed in 
their base positions. 
0162. A wiring board according to another embodiment of 
the present invention has the following: a first insulation 
layer; first conductive patterns which are formed on the first 
insulation layer and which include first mounting pads for 
mounting one or more semiconductor elements; and a wiring 
structure which is provided in the first insulation layer and 
which has a second insulation layer, second conductive pat 
terns formed on the second insulation layer, and second 
mounting pads connected to the second conductive patterns. 
0163. In Such a wiring board, the second mounting pads 
are connected to fourth mounting pads which are formed on a 
further upper layer than the second mounting pads and which 
are for mounting the semiconductor element through wiring 
patterns extended toward the semiconductor element. 
0164. The second conductive patterns are preferred to be 
signal lines to connect a first semiconductor elementas one of 
the semiconductor elements and a second semiconductor ele 
ment as another one of the semiconductor elements. 

0.165. The pattern width of the second conductive patterns 
is preferred to be shorter than the pattern width of the first 
conductive patterns. 
0166 The distance between the adjacent second conduc 
tive patterns is preferred to be shorter than the distance 
between the adjacent first conductive patterns. 
0167. An adhesive layer is preferred to be disposed 
between the wiring structure and an insulation layer lower 
than the first insulation layer. 
0.168. The third mounting pads are preferred to include 

first pads connected to a first semiconductor element as one of 
the semiconductor elements and second pads connected to a 
second semiconductor element as another one of the semi 
conductor elements, and the distance between the first pads is 
preferred to be shorter than the distance between the second 
pads. 
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0169. The first semiconductor element is preferred to be a 
microprocessor and the second semiconductor element is 
preferred to be a dynamic RAM. 
0170 The L/S (line and space) of the second conductive 
patterns is preferred to be 1 um/1 um to 5um/5um. 
0171 Amethod for manufacturing a wiring board accord 
ing to another embodiment of the present invention includes 
the following: on a first insulation layer, forming first con 
ductive patterns including first mounting pads for mounting 
one or more semiconductor elements; in the first insulation 
layer, providing a wiring structure having a second insulation 
layer, second conductive patterns formed on the second insu 
lation layer, and second mounting pads connected to the 
second conductive patterns; and on a further upper layer than 
the second mounting pads, forming third mounting pads 
which are connected to the second mounting pads and are for 
mounting the semiconductor element. 
0172. In such a method, the third mounting pads are set off 
from the second mounting pads toward the semiconductor 
element, while the first mounting pads are set off toward the 
wiring structure. 
0173 A method for manufacturing a wiring board accord 
ing to yet another embodiment of the present invention 
includes the following: on a first insulation layer, forming first 
conductive patterns including first mounting pads for mount 
ing one or more semiconductor elements; in the first insula 
tion layer, providing a wiring structure having a second insu 
lation layer, second conductive patterns formed on the second 
insulation layer, and second mounting pads connected to the 
second conductive patterns; and on a further upper layer than 
the second mounting pads, forming third mounting pads 
which are connected to the second mounting pads and are for 
mounting the semiconductor element. 
0.174. In such a method, the third mounting pads are set off 
from the second mounting pads toward the semiconductor 
element, while the first mounting pads are formed in base 
positions. 
0.175. A method for manufacturing a wiring board accord 
ing to still another embodiment of the present invention 
includes the following: on a first insulation layer, forming first 
conductive patterns including first mounting pads for mount 
ing one or more semiconductor elements; in the first insula 
tion layer, providing a wiring structure having a second insu 
lation layer, second conductive patterns formed on the second 
insulation layer, and second mounting pads connected to the 
second conductive patterns; on a further upper layer than the 
second mounting pads, forming wiring patterns extending 
toward the semiconductor element; and on a further upper 
layer than the second mounting pads, forming fourth mount 
ing pads which are connected to the wiring patterns and are 
for mounting the semiconductor element. 
0176). In such a manufacturing method, the second mount 
ing pads are connected to the fourth mounting pads through 
the wiring patterns. 
0177. The wiring patterns are preferred to be formed by a 
printing method or by inkjet. 
0178. According to an embodiment of the present inven 

tion, a highly reliable wiring board is provided. 
0179 A wiring board according to an embodiment of the 
present invention is suitable for use as a package Substrate on 
which multiple semiconductor elements (dies) are to be 
mounted. Also, a method for manufacturing a wiring board 
according to an embodiment of the present invention is Suit 
able for manufacturing a package Substrate. 
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0180. 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 wiring board, comprising: 
a first insulation layer; 
a plurality of first conductive patterns formed on the first 

insulation layer and including a plurality of first mount 
ing pads positioned to mount a semiconductor element; 

a wiring structure positioned in the first insulation layer 
and comprising a second insulation layer, a plurality of 
second conductive patterns formed on the second insu 
lation layer, and a plurality of second mounting pads 
connected to the second conductive patterns; and 

a plurality of third mounting pads formed on the first insu 
lation layer above the second mounting pads and con 
nected to the second mounting pads such that the plural 
ity of third mounting pads is positioned to mount the 
semiconductor element and set off from the plurality of 
second mounting pads toward the semiconductor ele 
ment. 

2. A wiring board according to claim 1, wherein the plu 
rality of first mounting pads is positioned such that the first 
mounting pads are set off from base positions of the first 
mounting pads, respectively. 

3. A wiring board according to claim 1, wherein each of the 
third mounting pads has a size which is longer than a basic 
size required for mounting the semiconductor element. 

4. A wiring board according to claim 1, wherein the plu 
rality of first mounting pads is positioned such that the first 
mounting pads are formed in base positions of the first mount 
ing pads, respectively. 

5. A wiring board according to claim 1, further comprising: 
a wiring pattern structure formed on the first insulation 

layer and extending toward the semiconductor element 
Such that the wiring pattern structure is connecting the 
second mounting pads and the third mounting pads. 

6. A wiring board according to claim 1, wherein the plu 
rality of second conductive patterns forms a plurality of signal 
lines which connects the semiconductor element and a second 
semiconductor element. 

7. A wiring board according to claim 1, wherein the plu 
rality of second conductive patterns has a pattern width which 
is smaller than a pattern width of the plurality of first conduc 
tive patterns. 

8. A wiring board according to claim 1, wherein the plu 
rality of second conductive patterns forms a distance between 
adjacent second conductive patterns which is Smaller than a 
distance between adjacent first conductive patterns of the 
plurality of first conductive patterns. 

9. A wiring board according to claim 1, further comprising: 
a lower insulation layer; and 
an adhesive layer formed between the wiring structure and 

the lower insulation layer, 
wherein the wiring structure and the first insulation layer 

are formed on the lower insulation layer. 
10. A wiring board according to claim 1, wherein the plu 

rality of third mounting pads includes a plurality of first pads 
positioned to connect to the semiconductor element and a 
plurality of second pads positioned to connect to a second 
semiconductor element, the plurality of first pads has a dis 
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tance between adjacent first pads which is Smaller than a 
distance between adjacent second pads of the plurality of 
second pads. 

11. A wiring board according to claim 1, wherein the first 
semiconductor element is a microprocessor, and the second 
semiconductor element is a dynamic RAM. 

12. A wiring board according to claim 1, wherein the plu 
rality of second conductive patterns has a line and space, L/S, 
in a range of 1 Lum/1 um to 5um/5um. 

13. A method for manufacturing a wiring board, compris 
ing: 

forming a wiring structure comprising a second insulation 
layer, a plurality of second conductive patterns formed 
on the second insulation layer, and a plurality of second 
mounting pads connected to the second conductive pat 
terns; 

accommodating the wiring structure in a first insulation 
layer Such that the wiring structure is positioned in the 
first insulation layer, 

forming on the first insulation layer a plurality of first 
conductive patterns including a plurality of first mount 
ing pads such that the plurality of first mounting pads is 
positioned to mount a semiconductor element; and 

forming a plurality of third mounting pads on the first 
insulation layer above the second mounting pads such 
that the plurality of third mounting pads is connected to 
the second mounting pads and positioned to mount the 
semiconductor element, 

wherein the forming of the third mounting pads includes 
setting the plurality of third mounting pads off from the 
second mounting pads toward the semiconductor ele 
ment. 

14. A method for manufacturing a wiring board according 
to claim 13, wherein the forming of the first conductive pat 
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terns includes positioning the plurality of first mounting pads 
Such that the first mounting pads are set off from base posi 
tions of the first mounting pads, respectively. 

15. A wiring board according to claim 14, wherein the 
forming of the third mounting pads includes forming the third 
mounting pads such that each of the third mounting pads has 
a size which is longer than a basic size required for mounting 
the semiconductor element. 

16. A method for manufacturing a wiring board according 
to claim 13, wherein the forming of the first conductive pat 
terns includes positioning the plurality of first mounting pads 
Such that the first mounting pads are formed in base positions 
of the first mounting pads, respectively. 

17. A method for manufacturing a wiring board according 
to claim 13, further comprising: 

forming a wiring pattern structure on the first insulation 
layer Such that Such that the wiring pattern structure 
extends toward the semiconductor element and connects 
the second mounting pads and the third mounting pads. 

18. A method for manufacturing a wiring board according 
to claim 17, wherein the forming of the wiring pattern struc 
ture includes forming the wiring structure by a printing 
method. 

19. A method for manufacturing a wiring board according 
to claim 17, wherein the forming of the wiring pattern struc 
ture includes printing the wiring structure by inkjet. 

20. A method for manufacturing a wiring board according 
to claim 13, wherein the accommodating of the wiring struc 
ture includes positioning the wiring structure on a lower 
insulation layer and laminating the first insulation layer on the 
lower insulation layer Such that the wiring structure on the 
lower insulation layer is accommodated in the first insulation 
layer. 


