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(57) ABSTRACT 

An embedded semiconductor device substrate having a 
semiconductor device integrated therein is formed by dis 
posing a semiconductor device in an opening provided on an 
insulating resin, and sandWiching the semiconductor device 
and the insulating resin With a front surface Wiring layer and 
a rear surface Wiring layer and performing heat pressing. 
Connection between bumps of the semiconductor device and 
the front surface Wiring layer is made With a connection 
Wiring pattern. The connection Wiring pattern is formed by 
patterning a resist ?lm by direct exposure thereof With a light 
beam, and then performing etching. Thereby, it becomes 
possible to absorb a mounting error of a semiconductor 
device to a printed Wiring board and a positional error of 
electrodes between semiconductor devices accompanying 
the tendency of reduction of the pitch of a semiconductor 
device, and to perform electric connection With a Wiring 
pattern securely. 
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FIG. 6A 
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EMBEDDED SEMICONDUCTOR DEVICE 
SUBSTRATE AND PRODUCTION METHOD 

THEREOF 

BACKGROUND OF THE INVENTION 

[0001] 
[0002] The present invention relates to an embedded semi 
conductor device substrate having a semiconductor device 
buried in an insulating resin layer of a printed Wiring board, 
and a method of producing the same. 

[0003] 2. Description of the Related Art 

[0004] In recent years, the semiconductor package having 
a semiconductor device mounted therein has been continu 
ously reduced in siZe and Weight. Therefore, there has been 
increasing adopted a structure in Which an electrode portion 
of a semiconductor package is formed into an area array, 
such as BGA (Ball Grid Array) and CSP (Chip Scale 
Package). 

1. Field of the Invention 

[0005] Furthermore, not only a tWo-dimensional siZe 
reduction such as the BGA and CSP, but also a multi chip 
package in Which a plurality of semiconductor devices are 
stacked in a single package has been proposed such as 
disclosed in Japanese Patent Application Laid-Open No. 
Hll-3970. 

[0006] On the other hand, in addition to such siZe reduc 
tion of semiconductor packages, an embedded semiconduc 
tor device substrate having a semiconductor device buried 
inside of a printed Wiring board has been proposed such as 
disclosed in Japanese Patent Application Laid-Open No. 
H09-32l408. In the embedded semiconductor device sub 
strate disclosed in Japanese Patent Application Laid-Open 
No. H09-32l408, a semiconductor device having stud 
bumps formed thereon is mounted in a recessed portion 
formed beforehand on a printed Wiring board, and an insu 
lating layer is then formed so as to cover the semiconductor 
device. 

[0007] HoWever, in the embedded semiconductor device 
substrate described in Japanese Patent Application Laid 
Open No. H09-32l408, since a routering is necessary for 
forming a recessed portion in a printed Wiring board, Which 
increases the processing time remarkably. In addition, in 
order to bury a semiconductor device, it is necessary to form 
a holding surface for holding the semiconductor device at a 
bottom of the recessed portion, and an insulating layer is 
needed for the holding surface. In consequence, the thick 
ness of the embedded semiconductor device substrate hav 
ing the semiconductor device varied therein becomes very 
large, Which makes the siZe reduction dif?cult. 

[0008] So, there has been proposed a method Which does 
not form a recessed portion beforehand in a printed Wiring 
board but buries a semiconductor device during production 
of a printed Wiring board to thereby produce an embedded 
semiconductor device substrate, in Japanese Patent Appli 
cation Laid-Open No. 2004-335641. The production method 
disclosed therein Will be explained With reference to FIGS. 
10A to 10F. 

[0009] First, as shoWn in FIG. 10A, a semiconductor 
device 101 is mounted through an insulating epoxy resin 104 
on a Cu foil 103. Next, as shoWn in FIG. 10B, a prepreg 
material 105 is disposed at such a location that an opening 
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10511 of the prepreg materiel 105 contains the semiconductor 
device 101. The prepreg material 105 has approximately the 
same thickness as the thickness of the semiconductor device 
101, and the opening 105a having a shape corresponding to 
the shape of the semiconductor device 101 is formed With a 
punching press. In addition, on the prepreg material 105, 
there is put an RCC (Resin Coated Cupper) material 107 
having an epoxy resin 106 as an insulating resin coated on 
a Cu foil 10311. The Cu foil 103, prepreg material 105, and 
RCC material 107 (epoxy resin 106/cupper foil 103a) are 
disposed by stacking in this Way, and are subjected to 
thermocompression bonding in a vacuum atmosphere as 
shoWn in FIG. 10C. 

[0010] Next, as shoWn in FIG. ID, a part of the Cu foil 
103a corresponding to an electrode portion 102 on the 
semiconductor device 101 is removed by ordinary etching to 
form a hole portion. Then, a part of the epoxy resin 106 
Which is exposed via the hole portion is removed by a laser 
such as a C02, YAG, or excimer laser to form an opening 
108, Whereby the electrode portion 102 of the semiconduc 
tor device 101 is exposed therethrough. Next, as shoWn in 
FIG. 12E, While a Cu layer 1031) is formed on the entire 
surface by plating, the opening 108 is ?lled With the Cu layer 
1031). 

[0011] Subsequently, a resist material is coated on the Cu 
layer 103b, and a Wiring pattern is formed in an exposure 
step through a mask and a development step, so that the 
embedded semiconductor device substrate having the semi 
conductor device 101 integrated therein as shoWn in FIG. 
10F is obtained. 

[0012] In the embedded semiconductor device substrate 
disclosed in Japanese Patent Application Laid-Open No. 
2004-335641 above, by forming an opening accurately by 
use of a laser, electrodes of a semiconductor device are 
exposed outside. Furthermore, by etching a Cu layer formed 
on a printed Wiring board by use of a mask, a Wiring pattern 
connected to the electrodes is formed. Hence, there is 
required an etching accuracy of such an extent as to surely 
connect the electrodes of the semiconductor device and the 
Wiring pattern on the printed Wiring board to each other. 

[0013] On the other hand, since a large number of semi 
conductor devices are produced from a single semiconductor 
Wafer, there are differences betWeen individual semiconduc 
tor devices obtained therefrom, and there are positional 
errors betWeen the individual semiconductor devices also 
With regard to electrode positions. Furthermore, there Will be 
necessarily generated a mounting error Within a predeter 
mined range in the mounting position of a semiconductor 
device to a printed Wiring board. Therefore, there is gener 
ated a displacement With respect to a design position 
betWeen the patterning position of a Wiring pattern, and the 
position of an electrode of a semiconductor device. Gener 
ally, in prospect of this displacement, the patterning using a 
mask is made so as to provide a pattern shape With a 
predetermined amount of margin. 

[0014] Nevertheless, as the pitch of electrodes of a semi 
conductor device is reduced, it becomes impossible to take 
a suf?cient margin to avoid interference With an adjacent 
Wiring pattern. That is, it becomes di?icult to alloW the 
above described errors When mounting semiconductor 
devices to a printed Wiring board and positional errors of 
electrodes betWeen individual semiconductor devices, by 
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means of a margin of a pattern shape. Thereby, the electrodes 
of the semiconductor devices and the Wiring on the printed 
Wiring board Will not be connected. Such a situation 
becomes signi?cant as the pitch betWeen electrodes of a 
semiconductor device is reduced, and it is believed that it 
Will become a more serious problem in the future. 

SUMMARY OF THE INVENTION 

[0015] Therefore, the present invention has been accom 
plished in vieW of such problems, and it is an object of the 
present invention to provide an embedded semiconductor 
device substrate, Which can increase the stability of electric 
connection to a Wiring pattern, corresponding to the ten 
dency of reduction in pitch of an electrode portion of a 
semiconductor device, and a method of producing the same. 

[0016] According to a ?rst aspect of the present invention, 
there is provided an embedded semiconductor device sub 
strate having a semiconductor device integrated in an insu 
lating resin layer, Wherein a Wiring pattern is formed on the 
insulating resin layer, a bump for connection is formed on an 
electrode portion on the semiconductor device, and the 
Wiring pattern and the bump are connected through a con 
nection Wiring pattern provided on the Wiring pattern and the 
bump. 
[0017] In the present invention, it is preferred that the 
connection Wiring pattern is thinner than the Wiring pattern. 

[0018] Further, it is preferred that the Wiring has a multi 
layer structure Which is comprised of a plurality of materials. 

[0019] According to a second aspect of the present inven 
tion, there is provided a method of producing an embedded 
semiconductor device substrate having a semiconductor 
device integrated therein, comprising the steps of: forming 
a bump on an electrode portion on a surface of a semicon 
ductor device; disposing the semiconductor device in an 
opening formed on a substrate; forming a conductive ?lm on 
the semiconductor device and the substrate; integrating the 
semiconductor device and the substrate into a single body; 
patterning the conductive ?lm to form Wiring patterns and 
removing the conductive ?lm on the semiconductor device 
to expose the bump; and forming a connection Wiring 
pattern for connecting the electrode portion on the semicon 
ductor device and the Wiring pattern. 

[0020] In the present invention, it is preferred that the 
connection Wiring pattern is formed by forming a connection 
Wiring layer on the insulating resin layer and the semicon 
ductor device, patterning a resist material formed on the 
connection Wiring layer by performing direct exposure With 
a laser, and then performing etching. 

[0021] Further, it is preferred that the connection Wiring 
pattern is formed by forming a connection Wiring layer on 
the insulating resin layer and the semiconductor device, 
performing direct Writing of a resist material on the con 
nection Wiring layer, and then performing etching. 

[0022] Moreover, it is preferred that the connection Wiring 
pattern is formed by performing direct Writing of a conduc 
tive material on the insulating resin layer and the semicon 
ductor device. 

[0023] The above and other objects of the Invention Will 
become more apparent from the folloWing draWings taken in 
conjunction With the accompanying draWings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] FIG. 1 is a cross-sectional vieW of an embedded 
semiconductor device substrate according to Example 1 of 
the present invention. 

[0025] FIGS. 2A, 2B, and 2C are cross-sectional vieWs 
illustrating the steps of Production Method 1 of a semicon 
ductor substrate according to Example 1 of the present 
invention. 

[0026] FIGS. 3A and 3B are cross-sectional vieWs illus 
trating the steps of Production Method 1 of the semicon 
ductor substrate according to Example 1 of the present 
invention. 

[0027] FIGS. 4A, 4B, and 4C are cross-sectional vieWs 
illustrating the steps of Production Method 1 of the semi 
conductor substrate according to Example 1 of the present 
invention. 

[0028] FIGS. 5A and 5B are plan vieWs illustrating the 
arrangement of bumps of a semiconductor device and a 
connection Wiring pattern according to Example 1 of the 
present invention. 

[0029] FIGS. 6A and 6B are plan vieWs illustrating the 
arrangement of bumps of a semiconductor device and a 
connection Wiring pattern according to Example 1 of the 
present invention. 

[0030] FIGS. 7A, 7B, and 7C are cross-sectional vieWs 
illustrating the steps of Production Method 2 of the semi 
conductor substrate according to Example 1 of the present 
invention. 

[0031] FIG. 8 is a cross-sectional vieW of an embedded 
semiconductor device substrate according to Example 2 of 
the present invention. 

[0032] FIGS. 9A and 9B are cross-sectional vieWs illus 
trating the steps of a production method of a semiconductor 
substrate according to Example 2 of the present invention. 

[0033] FIGS. 10A, 10B, 10C, 10D, 10E, and 10F are 
cross-sectional vieWs illustrating the steps of a production 
method of a semiconductor substrate according to a con 
ventional example. 

DESCRIPTION OF THE EMBODIMENTS 

[0034] Embodiments of the present invention Will be 
explained. 

EXAMPLE 1 

[0035] FIG. 1 is a cross-sectional vieW of an embedded 
semiconductor device substrate 20 according to Example 1 
of the present invention. In the ?gure, reference numeral 1 
denotes a semiconductor device, and reference numeral 2 
denotes a bump formed on an electrode portion 11 on the 
semiconductor device 1. Portions other than the electrode 
portion 11 on the semiconductor device 1 are covered With 
an insulating layer 13. Reference numeral 12 denotes a resin 
?lm provided on the insulating layer 13 and having a 
thickness Which is approximately the same as the height of 
the bump 2. An insulating layer 4 is provided under the 
semiconductor device 1. Reference numeral 5 denotes an 
insulating resin layer Which forms a body of a printed Wiring 
board. Reference symbol 3a denotes a rear surface Wiring 
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pattern formed on a rear surface of the insulating resin layer 
5, and reference symbol 7a denotes a front surface Wiring 
pattern formed on a front surface of the insulating resin layer 
5. Reference numeral 6 denotes an adhesive resin layer 
Which seals the semiconductor device 1. Reference symbol 
10a denotes a connection Wiring pattern Which connects the 
front surface Wiring pattern 711 on the insulating resin layer 
5 and the bump 2 on the semiconductor device 1. The 
connection Wiring pattern 10a connects the bump 2 and the 
front surface Wiring pattern 711 through a conductive pro 
tective layer 9a. 

[0036] (Production Method 1) 

[0037] Next, a ?rst method of producing the embedded 
semiconductor device substrate 20 shoWn in FIG. 1 Will be 
explained With reference to FIGS. 2A to 4C. Firstly, as 
shoWn in FIG. 2A, bumps 2 are formed on the electrode 
portion 11 on an upper surface of the semiconductor device 
1. For the bumps 2, a metal such as Au or Cu or a solder is 
used. As to the shape thereof, a sphere or cylinder With a 
diameter of 20 to 30 pm is used. The upper surface of the 
semiconductor device 1 is covered With the insulating layer 
13, and only the electrode portion 11 is exposed to the upper 
surface. An epoxy resin or the like can be used as the 
insulating layer 13. Further, the resin ?lm 12 having a 
thickness Which is approximately the same as the height of 
the bump 2 is formed in an active area of the upper surface 
of the insulating layer 13 formed on the upper surface of the 
semiconductor device 1. A polyimide ?lm or the like can be 
used as the resin ?lm 12. 

[0038] Next, the semiconductor device 1 having the 
bumps 2 and the resin ?lm 12 formed on the surface thereof, 
and the rear surface Wiring layer 3 are bonded through the 
insulating layer 4. As the insulating layer 4, there is used an 
epoxy resin ?lm of 10 to 50 pm in thickness or the like. As 
the rear surface Wiring layer 3, it is possible to use a thin ?lm 
such as of copper or aluminum of 10 to 35 pm in thickness. 
The semiconductor device 1 is bonded to the rear surface 
Wiring layer 3 through the insulating layer 4 by heat curing. 

[0039] Subsequently, as shoWn in FIG. 2B, the insulating 
resin layer 5 Which has approximately the same thickness as 
the thickness (50 to 150 pm) of the semiconductor device 1, 
and has the opening 511 With a shape corresponding to the 
shape of the semiconductor device 1 is disposed at such a 
location that the opening 511 contains the semiconductor 
device 1. As the insulating resin layer 5, a prepreg material 
containing glass cloth can be used. The semiconductor 
device 1 is disposed in the opening 511 of the insulating resin 
layer 5. 

[0040] In addition, on the insulating resin layer 5 and 
semiconductor device 1, an RCC material 8 having the 
adhesive resin layer 6 such as of an epoxy lined on the front 
surface Wiring layer 7 is disposed. As the front surface 
Wiring layer 7, similarly to the rear surface Wiring layer 3, 
it is possible to use a thin ?lm such as of copper or aluminum 
of 10 to 35 um in thickness. As the adhesive resin layer 6, 
an epoxy resin ?lm With a thickness of 20 to 60 pm or the 
like can be used. 

[0041] Next, as shoWn in FIG. 2C, the rear surface Wiring 
layer 3, the insulating resin layer 5, and the RCC material 8 
are simultaneously subjected to heat pressing at a tempera 
ture of 150 to 200° C. in a vacuum atmosphere. Thereby, the 
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rear surface Wiring layer 3, the insulating resin layer 5, and 
the RCC material 8 are integrated into a single substrate. 
Since the ?oWability of the adhesive resin layer 6 becomes 
high by the heating, the adhesive resin is ?oWn to enter a gap 
betWeen the semiconductor device 1 in the opening 511 and 
the insulating resin layer 5 to ?x the semiconductor device 
1 securely. In addition, since the adhesive resin layer 6 on 
the bumps 2 is ?oWn aWay by the bumps, the bumps 2 and 
the front surface Wiring layer 7 come into contact With each 
other. 

[0042] At this time, the reason Why the prepreg material 5 
containing glass cloth is used is to prevent the ?atness of the 
surface after the heat pressing from being impaired due to a 
difference in pressure betWeen a portion Where the semi 
conductor device 1 exists and a portion Where no semicon 
ductor device exists generated by the pressure applied 
during the heat pressing. Also from this vieWpoint, it is 
preferable that the thickness of the glass cloth is equal to or 
someWhat larger than the sum of the thickness of the 
semiconductor device 1 and the height of the bump 2. 

[0043] In addition, the above-mentioned resin ?lm 12 
prevents the front surface Wiring layer 7 on the semicon 
ductor device 1 from becoming uneven (non-?at) due to the 
bumps 2 provided on the semiconductor device 1. Further 
more, When the bumps 2 deform to reduce their heights to 
the thickness of the resin ?lm 12, the resin ?lm 12 also 
receives the applied pressure, so that it is possible to prevent 
the semiconductor device 1 from being damaged by con 
centration of the pressing pressure on the bumps 2. 

[0044] Next, as shoWn in FIG. 3A, the front surface Wiring 
layer 7 and the rear surface Wiring layer 3 of the integrated 
substrate are patterned to form the front surface Wiring 
pattern 711 and the rear surface Wiring pattern 311. Thereby, 
the top portions of the bumps 2 are exposed. 

[0045] Subsequently, as shoWn in FIG. 3B, a protective 
layer 9 of l to 3 pm thick is formed on the front and the rear 
surfaces of the substrate by electroless plating. As the 
protective layer 9, a metal such as Ni can be used. The 
protective layer 9 plays roles of protecting the thus formed 
Wiring pattern 711 and of preventing diffusion betWeen the 
bumps 2 of the semiconductor device 1 and the connection 
Wiring pattern 1011 described later. 

[0046] Next, as shoWn in FIG. 4A, a connection Wiring 
layer 10 of l to 3 um thick is formed on the protective layer 
9 by plating. A metal such as Cu can be used for the 
connection Wiring layer 10. 

[0047] Subsequently, the positions of the bumps 2 and the 
front surface Wiring pattern 711 are con?rmed, and a resist R1 
is formed in alignment With those positions, as shoWn in 
FIG. 4B. Speci?cally, a negative resist layer is provided on 
the surface on the side of Which the bumps 2 of the 
semiconductor device 1 are exposed, and the positions of the 
respective bumps 2 are detected With respect to the indi 
vidual semiconductor devices. After that, direct exposure 
With a light beam is performed to an area ranging from the 
region Where the bump 2 is exposed to the electrode portion 
of the Wiring pattern 711 to be connected. As the light beam, 
any light may be used as long as it has a Wavelength band 
in Which the resist material is photosensitive, With UV light 
being generally used. In addition, as a method of performing 
direct exposure, it is possible to provide an X-Y driving unit 
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on a beam head, or to provide an X-Y driving unit on a stage 
for holding the substrate and perform driving as pro 
grammed. 

[0048] Incidentally, the resist pattern R1 can be formed, 
not only by forming once a resist ?lm on the entire surface 
and then performing direct Writing With a laser as described 
above, but also by performing direct Writing of a resist itself. 
By performing direct Writing of the resist itself, it becomes 
possible to reduce the production steps. 

[0049] Next, by performing exposure folloWed by devel 
opment for the respective semiconductor devices 1, the 
resist pattern R1 is formed only on portions from the bumps 
2 of the semiconductor device 1 to the electrode portion of 
the Wiring pattern 711. In this state, When the connection 
Wiring pattern layer 10 is etched With a persulfuric acid 
solution, a portion of the connection Wiring pattern layer (Cu 
layer) 10 on the protective layer (Ni layer) 9 other than the 
portion covered With the resist pattern R1 is removed. 
Thereby, the connection Wiring pattern layer 10 is patterned 
to provide the connection Wiring pattern 1011. At this time, 
the etching conditions are adjusted so that the etchant does 
not etch the protective layer (Ni layer) 9. 

[0050] Subsequently, in the state in Which the resist pattern 
R1 remains, the protective layer (Ni layer) 9 is etched. At 
this time, a ferric chloride based solution is used as an 
etchant. Although the ferric chloride based solution also 
etches the connection Wiring pattern 10a, since the connec 
tion Wiring pattern 10a is far thicker than the protective layer 
9, the connection Wiring pattern Will not be disconnected. In 
particular, in the case of a very thin connection Wiring 
pattern 1011, it is possible to perform stable pattern formation 
since the Cu and the resist exist on the Ni. 

[0051] Then, by stripping the resist pattern R1, as shoWn 
in FIG. 4C, the embedded semiconductor device substrate 
20 can be obtained. 

[0052] FIGS. 5A, 5B, 6A and 6B are plan vieWs of the 
embedded semiconductor device substrate 20 shoWing the 
connection Wiring pattern 1011 Which connects the bumps 2 
and the Wiring pattern 7a. FIGS. 5A and 6A are vieWs 
shoWing the state before forming the connection Wiring 
pattern 10a, and FIGS. 5B and 6B are vieWs shoWing the 
state after forming the connection Wiring pattern 10a. With 
respect to FIGS. 5A and 5B, in FIGS. 6A and 6B the 
semiconductor device 1 is disposed obliquely. In this 
example, in the step of forming the resist R1 shoWn in FIG. 
4B mentioned above, Writing of the resist With a beam is 
performed While positions ranging from the bumps 2 of the 
semiconductor device 1 to the connecting portions of the 
Wiring pattern 711 are corrected automatically. Hence, even if 
the positional relationship betWeen the bumps 3 of the 
semiconductor device 1 and the front surface Wiring pattern 
711 deviates someWhat from the adequate one, it is possible 
to attain alWays stable connection. 

[0053] According to the present invention, a process of 
forming the Wiring pattern 711 and a process of forming the 
connection Wiring pattern 1011 are separated from each other. 
Thereby, it becomes possible to form the resist, When 
forming the connection Wiring pattern 1011, so as to be in 
alignment With the positions of the electrodes of the indi 
vidual semiconductor devices. Thereby, even if the positions 
of the semiconductor devices are deviated from the adequate 
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ones, since it is possible to attend thereto by correcting the 
Writing program, it is possible to form easily such an 
extremely ?ne connection Wiring pattern 1011 having dimen 
sions of Wiring Width/space=l0 um/lO um to 20 [1111/20 pm. 

[0054] (Production Method 2) 
[0055] Next, a second method of producing the embedded 
semiconductor device substrate 20 shoWn in FIG. 1 Will be 
explained With reference to FIGS. 7A to 7C. In the second 
production method, a positive resist R2 is used instead of the 
negative resist R1 used in the ?rst production method. In the 
second production method, the steps of the ?rst production 
method described With reference to FIGS. 2A to 3B are 
similarly carried out as such, and then the steps shoWn in 
FIGS. 7A to 7C are carried out instead of the steps shoWn in 
FIGS. 4A to 4C. 

[0056] As shoWn in FIG. 7A, a positive resist R2 is formed 
so that only portions of the protective layer (Ni layer) 9 in 
Which the connection Wiring pattern 10a is to be formed is 
exposed. Then, electroplating is performed by using the 
protective layer 9 as a common electrode layer to form the 
connection Wiring pattern (Cu layer) 10a. The thickness of 
the connection Wiring pattern (Cu layer) 1011 is preferably 5 
to 15 pm. 

[0057] Next, as shoWn in FIG. 7B, the resist pattern R2 is 
stripped, and as shoWn in FIG.7C, the protective layer 9 is 
etched. At that time, although the connection Wiring pattern 
10a is also etched, since the ?lm thickness thereof is larger 
than that of the protective layer 9, the ?lm thickness 
becomes about 3 to 10 pm When etching is completed. 
Incidentally, the resist pattern R2 can be formed also by 
performing direct Writing of a resist itself as is the case With 
the above-mentioned resist pattern R1. By performing direct 
Writing of the resist itself, it becomes possible to reduce the 
production steps. 

EXAMPLE 2 

[0058] FIG. 8 is a cross-sectional vieW of an embedded 
semiconductor device substrate 30 according to Example 2 
of the present invention. In comparison With the embedded 
semiconductor device substrate 20 of Example 1 shoWn in 
FIG. 1, this example has such a structure that there is no 
protective layer 9. In this example, the material of the bumps 
2 of the semiconductor device 1 is Ni. In this case, it is not 
necessary to provide the protective layer 9 Which functions 
as a diffusion barrier layer betWeen the bumps 2 and the 
Wiring pattern 711. Incidentally, in FIG. 8, the elements Which 
are the same as those shoWn in FIG. 1 are identi?ed by like 
reference numerals or symbols. 

[0059] Next, the method of producing the embedded semi 
conductor device substrate 30 shoWn in FIG. 8 Will be 
explained With reference to FIGS. 9A and 9B. In the 
production method of this example, the steps of the ?rst 
production method described With reference to FIGS. 2A to 
3B are similarly carried out as such, and then the steps 
shoWn in FIGS. 9A and 9B are carried out instead of the 
steps shoWn in FIGS. 4A to 4C. 

[0060] As shoWn in FIG. 9A, after forming the Wiring 
patterns 3a and 7a, the connection Wiring pattern layer (Cu 
layer) 10 is formed on the entire surface in a thickness of 3 
to 10 um by electroless plating. Then, the connection Wiring 
pattern layer 10 is etched using a negative resist pattern R3 
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to form the connection Wiring pattern 1011 Which is a very 
thin pattern as shown in FIG. 9B. 

[0061] Incidentally, although in this example the bumps 2 
are made of Ni and the connection Wiring pattern 10a is 
made of Cu, the bumps 2 may be made of Cu and the 
connection Wiring pattern 1011 may be made of Ni. Further 
more, the bumps 2 may be made of Ni and the connection 
Wiring pattern 1011 may also be made of Ni, or the bumps 2 
may be made of Cu and the connection Wiring pattern 1011 
may also be made of Cu. 

[0062] Incidentally, the resist pattern R3 can be formed 
also by performing direct Writing of a resist itself as is the 
case With the above-mentioned resist pattern R1. By per 
forming direct Writing of the resist itself, it becomes possible 
to reduce the production steps. 

[0063] Furthermore, it is also possible to perform direct 
Writing of the connection Wiring pattern 1011 instead of the 
resist. Thereby, it is possible to omit exposure and devel 
opment process after Writing of a resist. 

[0064] According to the present invention, in an embed 
ded semiconductor device substrate, electrodes of a semi 
conductor device and a Wiring pattern on a printed Wiring 
board are connected by means of a connection Wiring 
pattern. In addition, the connection Wiring pattern is formed 
in a separate step after burying the semiconductor device 
into the printed Wiring board. Thereby, it becomes possible 
to form the connection Wiring pattern corresponding to 
positions of the electrodes of the semiconductor device and 
the patterned Wiring on the printed Wiring board. In addition, 
it becomes possible to perform electric connection With a 
Wiring pattern securely even When the electrode portion of 
the semiconductor device has a narroW pitch. 

[0065] Furthermore, When a semiconductor device is bur 
ied inside a substrate and a Wiring pattern is formed, it 
becomes possible to perform post-process tests such as a 
bum-in test easily, so that non-defective products can be 
selected. Hence, even When further combined With other 
components or devices, it is possible to maintain a high yield 
and to reduce the production cost. 

[0066] Moreover, since the degree of freedom of Wiring 
design is high, it is possible to address combination With 
various semiconductor devices or electric circuit compo 
nents ?exibly. Hence, it becomes possible to provide higher 
performance, small-siZe, and loW-cost semiconductor prod 
ucts. 

[0067] While the present invention has been described 
With reference to exemplary embodiments, it is to be under 
stood that the invention is not limited to the disclosed 
exemplary embodiments. The scope of the folloWing claims 
is to be accorded the broadest interpretation so as to encom 
pass all such modi?cations and equivalent structures and 
functions. 

[0068] This application claims priority from Japanese 
Patent Application Nos. 2005-318962 ?led on Nov. 2, 2005 
and 2006-291272 ?led on Oct. 26, 2006, Which are hereby 
incorporated by reference herein. 
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What is claimed is: 
1. An embedded semiconductor device substrate having a 

semiconductor device integrated in an insulating resin layer, 
Wherein a Wiring pattern is formed on the insulating resin 
layer, a bump for connection is formed on an electrode 
portion on the semiconductor device, and the Wiring pattern 
and the bump are connected through a connection Wiring 
pattern provided on the Wiring pattern and the bump. 

2. The embedded semiconductor device substrate accord 
ing to claim 1, Wherein the connection Wiring pattern is 
thinner than the Wiring pattern. 

3. The embedded semiconductor device substrate accord 
ing to claim 1, Wherein the Wiring has a multi-layer structure 
Which is comprised of a plurality of materials. 

4. A method of producing an embedded semiconductor 
device substrate having a semiconductor device integrated 
therein, comprising the steps of: 

forming a bump on an electrode portion on a surface of a 
semiconductor device; 

disposing the semiconductor device in an opening formed 
on an substrate; 

forming a conductive ?lm on the semiconductor device 
and the substrate; 

integrating the semiconductor device and the substrate 
into a single body; 

patterning the conductive ?lm to form Wiring patterns and 
removing the conductive ?lm on the semiconductor 
device to expose the bump; and 

forming a connection Wiring pattern for connecting the 
electrode portion on the semiconductor device and the 
Wiring pattern. 

5. The method according to claim 4, Wherein the connec 
tion Wiring pattern is formed by forming a connection Wiring 
layer on the substrate and the semiconductor device, pat 
terning a resist material formed on the connection Wiring 
layer by performing direct exposure With a laser, and then 
performing etching by using the resist material as an etching 
mask. 

6. The method according to claim 4, Wherein the connec 
tion Wiring pattern is formed by forming an under layer of 
a connection Wiring layer on the substrate and the semicon 
ductor device, patterning a resist material formed on the 
connection Wiring layer by performing direct exposure With 
a laser, and then performing plating by using the resist 
material as a plating mask. 

7. The method according to claim 4, Wherein the connec 
tion Wiring pattern is formed by forming a connection Wiring 
layer on the insulating resin layer and the semiconductor 
device, performing direct Writing of a resist material on the 
connection Wiring layer, and then performing etching. 

8. The method according to claim 4, Wherein the connec 
tion Wiring pattern is formed by performing direct Writing of 
a conductive material on the insulating resin layer and the 
semiconductor device. 


