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ABSTRACT 

An electronic device substrate is provided with a thin-plate 
core substrate; a metal electrode provided on the core 
Substrate and electrically connected to an electrode of an 
electronic component to be packaged thereon; and an elec 
trical insulation layer on which is mounted the electronic 
component, and which is provided to Surround the metal 
electrode. 
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ELECTRONIC DEVICE SUBSTRATE AND ITS 
FABRICATION METHOD, AND ELECTRONIC 
DEVICE AND ITS FABRICATION METHOD 

0001. The present application is based on Japanese patent 
application Nos. 2005-76674 and 2005-290463, the entire 
contents of which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

0002) 
0003. The present invention relates to an electronic 
device Substrate and its fabrication method, and an elec 
tronic device and its fabrication method. Particularly, it 
relates to an electronic device substrate and its fabrication 
method, and an electronic device and its fabrication method, 
which is capable of releasing a core substrate from an 
electronic device substrate side with weak force, reducing 
the load of chemical or electrochemical dissolution, or 
mechanical grinding for exposing a terminal Surface to a 
lower Surface, and reducing size. 
0004 2. Description of the Related Art 
0005 FIGS. 1A and 1B are respectively a front cross 
sectional view and a plan view showing an electronic 
component mount Surface of a conventional electronic 
device. This electronic device 1 comprises a wiring board 2 
having through-holes 3, a die pad 4 provided on the wiring 
board 2, plural wiring patterns 5 each having a metal 
electrode 5a and an internal connection terminal 5b at both 
ends and provided on the wiring board 2, an electronic 
component 6 mounted on the die pad 4 by conductive paste 
bonding, plural external electrode pads 7 connected to 
respective lower ends of the through-holes 3 and provided in 
the lower surface of the wiring board 2, ball-shaped external 
connection terminals 8 provided respectively for the external 
electrode pads 7, metallic bonding wires 9 connecting ter 
minals 6a of the electronic component 6 and the internal 
connection terminal 5b, and a sealing resin 10 provided at 
the upper surface of the wiring board 2 for covering the 
electronic component 6 and the bonding wires 9. 

1. Field of the Invention 

0006 The wiring board 2 uses a glass epoxy resin, a 
polyimide tape, or the like. 
0007. The through-holes 3 comprises a conductive body 
for electrical conduction between the metal electrode 5a and 
the external electrode pads 7. The die pad 4, wiring pattern 
5, and external electrode pads 7 comprise copper foil formed 
by photochemical etching. 

0008. The through-holes 3, die pad 4, wiring pattern 5, 
and external electrode pads 7 are copper-plated, nickel-base 
plated, or gold-plated on an inner Surface or on a front 
Surface by electrical or electroless plating. 
0009. The electronic device 1 is completed by first 
mounting the electronic component 6 on the die pad 4 of the 
wiring board 2, connecting terminals 6a of the electronic 
component 6 and the internal connection terminal 5b, and 
sealing with the sealing resin 10 Such as an epoxy resin. 
Typically, finally, spherical external connection terminals 8 
such as a solder ball are attached to the external electrode 
pads 7. 

0010 Also, recently, a coreless electronic device that 
uses no module Substrate (hereinafter, a coreless package) 
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has been proposed. For instance, a coreless electronic device 
is known that die-bonds an electronic component on a base 
film and wire-bonds between it and a metal base, followed 
by etching of unwanted portions of the metal base for 
exposing a terminal and a mount portion (See JP-A-3- 
94459). 
0011 FIG. 2 shows structure of a coreless package, as 
shown in JP-A-3-94.459. This coreless package 20 has the 
configuration in which the wiring board 2 as an electrical 
insulative core substrate is removed in FIG. 1, and the 
backsides of the die pad 4 and wiring pattern 5 are exposed 
to the package bottom. 
0012 Also, as an example of a coreless package with 
plural electronic components, as shown in JP-A-3-99456, it 
is known that the plural electronic components and a circuit 
pattern are connected by wire-bonding, which are integrally 
sealed with resin, and a protective coating is applied to the 
bottom of the electronic component package, and the circuit 
pattern exposed from of an opening of this protective 
coating is gold-plated for preventing corrosion. 
0013 FIGS. 3A-3E show a fabrication method of the 
coreless package 20 of FIG. 2. First, as in FIG. 3A, there are 
formed a die pad 4, and plural wiring patterns 5 each having 
a metal electrode 5a and an internal connection terminal 5b 
on an electrical insulative transfer film 21 as a core substrate. 

0014 Subsequently, as shown in FIG. 3B, an electronic 
component 6 is mounted on the die pad 4, and as shown in 
FIG. 3C, this is followed by connecting terminals of the 
electronic component 6 and the internal connection terminal 
5b with bonding wires 9. 
0015) Next, as shown in FIG. 3D, the electronic compo 
nent 6 is sealed with sealing resin 10, followed by removal 
of the transfer film 21. which results in the coreless package 
20, as shown in FIG. 3E. This method transfers a wiring 
conductor to the sealing resin 10, and is therefore called a 
transfer method. 

0016. As a fabrication method of a coreless package by 
transferring, a method is known that uses a thick base 
material instead of a transfer film (see for example, JP-A- 
9-252014). This method laminates metal foil on the base 
material, packages and wire-bonds an electronic component 
on the metal foil, followed by resin sealing and Subsequent 
separation of the resin from the base material. 
0017 Further, as an analogous known example of a 
coreless package transfer method, as shown in JP-A-2002 
9196, a fabrication method of a semiconductor device is 
known that dissolves a metal base positioned in a lower 
surface. This method fabricates an electronic device by 
forming a resist pattern in the metal base of a core Substrate, 
forming an opening in a die bonding portion and a portion 
corresponding to the bonding portion of the resist pattern, 
and filling the opening with nickel plating, followed by 
metal plating of its Surface, removal of the resist pattern, 
mounting of an electronic component in the bonding por 
tion, wire-bonding on a gold plating film as the bonding 
portion, resin Sealing thereof, and etching of the metal base. 
0018. The conductors such as the die pad, internal con 
nection terminal, wiring pattern, external connection elec 
trode, etc. are formed by photochemical etching of copper 
foil typically using electrolytic copper foil, rolled copper 
foil, etc. 
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0019 FIG. 4 shows structure of a transfer film of FIG. 3. 
As shown in FIG. 4, this transfer film 21 is provided with 
an adhesive 22 coated thereover, a die pad 4 and a wiring 
pattern 5 formed on the adhesive 22, and functional plating 
23 applied to the surface of the die pad 4 and the wiring 
pattern 5. 

0020. The functional plating 23 is provided for good 
connection between a terminal of the electronic component 
6 and a metal electrode 5a. This functional plating 23 
comprises electroless or electrical nickel plating as base 
plating, and electroless or electrical gold plating provided 
thereon. 

0021 Typically, the electrical nickel plating is in the 
thickness range of 0.5-2.0 um depending on heating condi 
tions in electronic component mounting and wire bonding. 
Also, the base nickel plating serves as a thermal diffusion 
prevention film (a barrier film) into the gold plating film of 
the copper. The gold plating is applied to a surface layer 
because of high connection reliability of ultrasonic wire 
bonding. To enhance wire-bonding, the thicker the better, 
but the optimal thickness is selected in the range of 0.1-2.0 
um taking account of productivity and cost. 
0022. According to the conventional electronic device, in 
the configuration of FIG. 4, however, there is the problem 
with very poor adhesion of the gold plating in the functional 
plating 23 to sealing resin 10. Specifically, when gold 
plating is applied to the Surface of the functional plating 23, 
the gold does not form a high electronegativity oxide film, 
which results in poor adhesion to the sealing resin, and 
degrades reliability of the electronic device. 
0023. Also, as shown in FIG. 3, in the fabrication of the 
coreless package 20, the transfer film 21 is released in a final 
step, but it is released with the component of the adhesive 22 
applied to the transfer film 21 adhering to the backside of the 
metal electrode 5a, or the transfer film 21 is torn without 
being completely released. 

0024) To avoid this failure, JP-A-2002-9196 describes a 
method connecting the metal base of the core substrate and 
the electrode with poor adhesive metals. However, even this 
method cannot entirely avoid the following: 

0.025 (1) The first is that because an external electrode 
portion exposed after releasing the transfer film (core Sub 
strate) 21 generally comprises copper or nickel, a terminal 
portion exposed after releasing must be cleaned with acid, 
and then coated with electroless gold or tin plating. 
0026 (2) The second is that when the bond strength 
between the transfer film 21 and wiring pattern 5 is stronger 
than that between the sealing resin 10 and wiring pattern 5, 
when the transfer film (core substrate) 21 is released, it often 
slips off the sealing resin 10 with the wiring pattern 5 bonded 
to the transfer film 21. 

0027. To avoid this failure, JP-A-2002-9196 also 
describes a method thickening the metal of the wiring 
pattern and fabrication on a periphery an overhanging por 
tion that slightly projects on its sealing resin side, but 
because the thickness of the wiring pattern is increased, the 
plating time is long, or the resist film must be removed with 
a canopy shape held, so that because of these steps, the 
distance between the adjacent electrodes cannot be reduced, 
which results in an increase of electronic device dimensions. 
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0028. On the other hand, in the case of a single layer of 
the metal of the base of the core substrate, because mechani 
cal durability is required in carrying and fabrication, its 
thickness needs to be generally 20 um or more. For that 
reason, when this is removed by chemical dissolution or 
mechanical grinding, the processing time is long because of 
the thickness, which results in a large load of the chemical 
dissolution or mechanical grinding for exposing a terminal 
Surface from the package backside. 
0029. Also, when the metal base is released by applying 
mechanical stress, the package is curved or cracked by the 
stress which is an obstacle particularly in forming a thin 
electronic device. 

SUMMARY OF THE INVENTION 

0030. Accordingly, it is an object of the present invention 
to provide an electronic device substrate and its fabrication 
method, and an electronic device and its fabrication method, 
which is capable of releasing a core substrate from an 
electronic device substrate side with weak force, reducing 
the load of chemical or electrochemical dissolution, or 
mechanical grinding for exposing a terminal Surface to a 
lower Surface, and reducing size. 
(1) According to one aspect of the invention, an electronic 
device Substrate comprises: 

0031) 
0032 a metal electrode provided on the core substrate 
and electrically connected to an electrode of an electronic 
component to be packaged thereon; and 
0033 an electrical insulation layer provided to surround 
the metal electrode. 

0034. In the above invention (1), the following modifi 
cations and changes can be made. 

a thin-plate core Substrate; 

0035 (a) The core substrate comprises any of copper foil, 
stainless foil, aluminum or aluminum alloy foil, nickel or 
nickel alloy foil, or tin or tin alloy foil. 
0036) (b) The core substrate comprises a carrier layer 
formed of a metal as raw material, a release layer formed 
over the carrier layer, and a metal layer formed over the 
release layer, and the metal layer is arranged on the electrical 
insulation layer side. 
0037 (c) The metal layer has the smaller bond strength 
between the metal layer and the carrier layer via the release 
layer than the bond strength between the metal layer and the 
electrical insulation layer. 
0038 (d) The release layer comprises an organic-based or 
inorganic-based release layer. 
0039 (e) The metal layer comprises copper foil, copper 
alloy foil, stainless foil, aluminum or aluminum alloy foil, 
nickel or nickel alloy foil, tin or tin alloy foil. 
0040 (f) The core substrate is laminated with a support 
substrate. 

0041 (g) The support substrate comprises an insulation 
film with an adhesive. 

0042 (h) The electrical insulation layer comprises a 
solder resist or a photo solder resist. 
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0.043 (i) The metal electrode comprises a single layer of 
an elemental Substance of gold, silver, copper, nickel, pal 
ladium, tin, rhodium, cobalt, or their alloy, or a stacked layer 
thereof. 

0044) (j) The metal electrode comprises at least 5 um or 
more copper or copper alloy plating, or 3 um or more nickel 
or nickel alloy plating. 

(2) According to another aspect of the invention, a method 
for fabricating an electronic device Substrate comprises the 
steps of 

0045 forming an electrical insulation layer on one side of 
a metallic core substrate; 

0046 forming an opening in the electrical insulation 
layer; and 

0047 forming a metal electrode in the opening. 

0.048. In the above invention (2), the following modifi 
cations and changes can be made. 

0049 (a) The core substrate comprises a composite base 
material with a carrier layer, a release layer, and a metal 
layer stacked therein. 

0050 (b) The core substrate comprises a composite base 
material with a carrier layer, a release layer, and a metal 
layer stacked therein, the composite base material being 
integral with a Support Substrate. 

0051 (c) The support substrate comprises an insulation 
film with an adhesive. 

0.052 (d) The electrical insulation layer is bonded to the 
core Substrate by coating or pressure-welding. 

0053 (e) The electrical insulation layer comprises a 
solder resist or a photo solder resist. 

0054 (f) The core substrate comprises any of copper foil, 
stainless foil, aluminum or aluminum alloy foil, nickel or 
nickel alloy foil, or tin or tin alloy foil. 

(3) According to another aspect of the invention, an elec 
tronic device comprises: 

0.055 an electronic component in which is included one 
or more electrodes for external connection; 

0056 one or more metal electrodes to which is mounted 
the electronic component for being electrically connected to 
the electrode, and which are formed to pass through the 
thickness of an electrical insulation layer around the elec 
tronic component; and 

0057 an insulative covering material that covers the 
Surface of the electronic component and the metal electrode. 

(4) According to another aspect of the invention, an elec 
tronic device comprises: 

0058 
0059 a metal electrode provided in a region that is 
electrically connected to an electrode of the electronic 
component; and 

an electronic component; 
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0060 an insulative covering material that covers the 
electronic component and having the metal electrode in a 
portion on its surface, wherein: 
0061 an electrical insulation layer is provided around the 
metal electrode in the surface of the insulative covering 
material. 

0062. In the above inventions (3) and (4), the following 
modifications and changes can be made. 
0063 (a) The metal electrode is connected to a solder 

ball. 

0064 (b) The metal electrode is electrically connected to 
the electrode of the electronic component with a metallic 
thin wire. 

0065 (c) The metal electrode is electrically connected to 
the electrode of the electronic component with a bump. 
(5) According to another aspect of the invention, a method 
for fabricating an electronic device comprises the steps of 
0066 mounting an electronic component to an electronic 
device Substrate comprising, on a core Substrate, an electri 
cal insulation layer and one or more metal electrodes formed 
in the electrical insulation layer to pass through the thickness 
of the electrical insulation layer; 
0067 electrically connecting a particular electrode of the 
electronic component and the metal electrode: 
0068 covering, with an insulative covering material, at 
least an electrical connection portion of the electronic com 
ponent and the metal electrode; and 
0069 removing the core substrate from the electronic 
device substrate. 

0070. In the above invention (5), the following modifi 
cations and changes can be made. 
0071 (a) The step of removing the core substrate from 
the electronic device substrate is performed by chemical 
dissolution, electrochemical dissolution, mechanical grind 
ing, or a combination thereof. 
0072 (b) When the core substrate comprises plural layers 
with a release layer inserted therein, the step of removing the 
core substrate from the electronic device substrate comprises 
releasing the front side of the core substrate from the surface 
of the release layer, thereafter removing the metal layer of 
the core substrate that remains in the electrical insulation 
layer, by chemical dissolution, electrochemical dissolution, 
mechanical grinding, or a combination thereof. 
0073. In the present invention, the electronic component 
contains, besides an IC, each chip component, such as a 
capacitor, a transistor, a diode, an electrical filter, etc. 

ADVANTAGES OF THE INVENTION 

0074 According to the present invention, in the elec 
tronic device Substrate and the electronic device, it is pos 
sible to reduce device size without applying stress to a 
package, as the core substrate is released from the electronic 
device substrate side with weak force. Further, in the meth 
ods for fabricating an electronic device Substrate and an 
electronic device, it is possible to reduce the load of chemi 
cal or electrochemical dissolution, or mechanical grinding 
for exposing a terminal Surface to a lower Surface. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0075. The preferred embodiments according to the inven 
tion will be explained below referring to the drawings, 
wherein: 

0076 FIGS. 1A and 1B are respectively a front cross 
sectional view and a plan view showing an electronic 
component mount Surface of a conventional electronic 
device; 
0.077 FIG. 2 is a cross-sectional view showing structure 
of a coreless electronic device; 
0078 FIGS. 3A-3E are a process diagram showing a 
fabrication method of the coreless electronic device of FIG. 
2: 

0079 FIG. 4 is a cross-sectional view showing structure 
of a transfer film of FIG. 3; 
0080 FIG. 5 is a cross-sectional view showing an elec 
tronic device Substrate according to a first embodiment of 
the present invention; 
0081 FIGS. 6A-6G are a process diagram showing a 
fabrication method of the electronic device substrate of FIG. 
5: 

0082 FIG. 7 is a cross-sectional view showing an elec 
tronic device according to a second embodiment of the 
present invention; 
0.083 FIGS. 8A-8E are a process diagram showing a 
fabrication method of the electronic device of FIG. 7: 
0084 FIG. 9 is a cross-sectional view showing an elec 
tronic device substrate according to a third embodiment of 
the present invention; 
0085 FIGS. 10A-10G are a process diagram showing a 
fabrication method of the electronic device substrate accord 
ing to the third embodiment of FIG. 9; 
0.086 FIGS. 11A-11G are a process diagram showing a 
fabrication method of an electronic device according to a 
fourth embodiment of the present invention using the elec 
tronic device substrate according to the third embodiment 
shown in FIG. 9; 
0087 FIGS. 12A-12H are a process diagram showing a 
fabrication method of the electronic device substrate accord 
ing to a fifth embodiment of the present invention; 
0088 FIGS. 13 A-13G are a process diagram showing a 
fabrication method of an electronic device according to a 
sixth embodiment of the present invention; 
0089 FIG. 14 is a plan view showing planar structure of 
the electronic device according to the sixth embodiment; 
0090 FIG. 15 is a cross-sectional view showing an 
electronic device Substrate according to a seventh embodi 
ment of the present invention; 
0.091 FIGS. 16A-16H are a process diagram showing a 
fabrication method of the electronic device substrate accord 
ing to the seventh embodiment of the present invention; 
0092 FIGS. 17A-17G are a process diagram showing a 
fabrication method of an electronic device using an elec 
tronic device Substrate according to an eighth embodiment; 
and 
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0093 FIG. 18 is a schematic cross-sectional view show 
ing an electronic device Substrate according to a ninth 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0094 FIG. 5 shows an electronic device substrate 
according to a first embodiment of the present invention. 
This electronic device substrate 100 comprises a core sub 
strate 101 formed of copper foil as base material, a photo 
solder resist (hereinafter, “PSR) film 102 as a first electrical 
insulation layer formed in a specified pattern on the core 
substrate 101, a first plating film 104 provided in an opening 
103 formed in a specified position of the PSR film 102, a 
second plating film 105 provided on the first plating film 
104, and a third plating film 106 provided on the second 
plating film 105. 
0095 From the points of view of availability, cost, high 
electrical conductivity, and removability in a final step, the 
core substrate 101 most preferably comprises copper foil, 
but may comprise stainless foil, aluminum or aluminum 
alloy foil, nickel or nickel alloy foil, tin or tin alloy foil. 

0096) The core substrate 101 needs to be 20 um or more 
thick because mechanical durability is required in carrying 
and fabrication. On the other hand, when it is used in an 
electronic device, the core substrate 101 needs to be finally 
removed, in which case the thick core substrate 101 requires 
the long processing time even in chemical dissolution, or 
mechanical grinding. To solve this, the core substrate 101 is 
reinforced with the PSR film 102, and to reduce the time of 
dissolution or grinding, the core substrate 101 uses e.g., 12 
um thick copper foil for ensuring mechanical durability and 
reduction of removal time. 

0097. The PSR film 102 uses an organic resist film such 
as an insoluble solder resist or a photo solder resist. 
0098. The first plating film 104 suitably uses gold, silver, 
palladium, nickel, tin or solder plating for solder packaging. 
Also, in the case of pressure weld packaging with an 
anisotropic conductive film (ACF), anisotropic conductive 
paste (ACP), non-conductive film (NCF), or non-conductive 
paste (NCP), the first plating film 104 suitably uses gold, 
silver, palladium, or nickel. 

0099] The second plating film 105 is provided as a barrier 
layer for preventing diffusion of tin in the solder into the 
gold, and uses nickel. 
0100. The third plating film 106 is provided for electrical 
connection to an electrode of an electronic component. The 
third plating film 106 can use gold, silver, and palladium. 
When an electronic component with a gold bump or a solder 
bump formed therein is flip-chip-connected, gold, tin, pal 
ladium and solder plating are required. 

0101 The combination of the first, second, and third 
plating films 104-106 constitutes a metal electrode 110. 
which serves as a wiring pattern in the electronic device. 
And the thickness of the metal electrode 110 and the PSR 
film 102 is 30 Lum or less for making the electronic device 
thin. 

0102 Next, there will be explained a fabrication method 
of the electronic device substrate according to the first 
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embodiment. FIGS. 6A-6G show a fabrication method of 
the electronic device substrate of FIG. 5. 

0103 First, as shown in FIG. 6A, a 12 um thick, 61 mm 
wide electrolytic copper foil is prepared as a core substrate 
101. Next, as shown in FIG. 6B, a 15um thick PSR film 102 
is formed over the core substrate 101 as a first electrical 
insulation layer by screen printing, dispensing, inkjet, etc. A 
photomask 108 is formed over the PSR film 102 for forming 
openings. 

0104. The thickness of the metal electrode 110 is sub 
stantially the same as that of the PSR film 102, but may be 
lower than that of the PSR film 102, thereby allowing 
reducing plating time when the metal electrode 110 is made 
by plating. Also, the PSR film 102 enhances mechanical 
durability of the entire substrate, so that mechanical dura 
bility in the electronic device manufacturing process can be 
obtained even in the case of a 20 um or less core substrate 
101. 

0105) Next, as shown in FIG. 6C, the PSR film 102 is 
irradiated with ultraviolet rays 107 via the photomask 108. 
As shown in FIG. 6D, this is followed by development and 
formation of openings 103 in a desired shape on the PSR 
film 102. 

0106. In the case of a dry film type of the PSR film 102, 
releasing a protective tape provided on one side of the PSR 
film 102, the PSR film 102 is bonded to the core substrate 
101 by roll lamination, which may, in the same way as a 
liquid PSR, be followed by light exposure, development and 
formation of openings 103. 
0107 Next, after the surface with the PSR film 102 
applied thereto and the lower surface (exposed surface) of 
the core substrate 101 are protected with a plating-resistant 
chemical electrical insulation tape (masking tape) 109, the 
entire Substrate is immersed in an electrical gold plating 
liquid for forming a first plating film 104, and as shown in 
FIG. 6E, using the core substrate 101 as a cathode, a 0.5um 
thick gold plating film is applied to the opening as a first 
plating film 104. 
0108) Next, by immersion in an electrical nickel plating 
liquid, a 1 um thick nickel plating film is applied to the first 
plating film 104 as a second plating film 105, immediately 
followed by immersion in an electrical gold plating liquid, 
and as shown in FIG. 6F, a 0.5 um thick gold plating film 
is applied to the second plating film 105 as a third plating 
film 106, which results in a metal electrode 110. Finally, the 
masking tape 109 is released from the core substrate 101, 
followed by Sufficient water washing and Subsequent drying, 
which results in an electronic device substrate 100, as shown 
in FIG. 6G. 

0109 The first embodiment exhibits the following advan 
tages: 

(a) Since the first plating film is applied in the substrate 
fabrication process, plating can be unnecessary in the elec 
tronic device fabrication process. 
0110 (b) Since the PSR film 102 and the metal electrode 
110 are as thin as 30 um or less, microfabrication can easily 
be performed to provide a small-size and thin electronic 
device whose thickness and projection area are both slightly 
larger than the size of an electronic component to be 
mounted. 
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(c) Since it is not necessary to form a micro-pattern by 
copper foil etching, resist coating, exposure, development 
and etching for photoetching can be unnecessary. 

0.111 (d) Since the PSR film 102 for providing openings 
103 is not dissolved and removed after plating, there is no 
concern for pollution due to a release liquid, and in addition, 
it is possible to substantially reduce time and therefore cost 
in the Substrate fabrication process. 

0112 (e) Since the insoluble solder resist or photo solder 
resist is used as the PSR film 102 in the fabrication method, 
there is no concern for pollution due to a release liquid, and 
in addition, no dissolution and removal of the resist film for 
plating is required, which makes it possible to reduce time 
and therefore cost in the substrate fabrication process. 

0113 FIG. 7 shows an electronic device according to a 
second embodiment of the present invention. This electronic 
device 200 comprises the electronic device substrate 100 
shown in the first embodiment, an electronic component 201 
mounted in a specified position on the electronic device 
substrate 100, bonding wires 202 for connecting an external 
connection terminal not shown on the electronic component 
201 and the third plating film 106 of the electronic device 
substrate 100, and a sealing resin 203 as insulative covering 
material covered on the electronic device substrate 100 for 
covering the electronic component 201, bonding wires 202, 
and third plating film 106. 

0114 Next, there will be explained a fabrication method 
of the electronic device of FIG. 7 according to the second 
embodiment. FIGS. 8A-8E show a fabrication method of 
the electronic device of FIG. 7. 

0115 There is first prepared an electronic device sub 
strate 100 as shown in FIG. 8A. Next, as shown in FIG. 8B, 
after an electronic component (IC chip) 201 having an 
aluminum electrode terminal not shown on a top Surface is 
bonded with a die bonding paste to a coated surface of the 
PSR film 102 of the electronic device substrate 100, the 
aluminum electrode terminal of electronic component 201 
and the third plating film 106 are electrically connected to 
each other with metallic bonding wires 202, as shown in 
FG. 8C 

0.116) Next, this is followed by sealing resin 203 sealing 
for covering the electronic component 201, bonding wires 
202, and third plating film 106 for protecting the electronic 
component 201 and bonded portions from external environ 
ment, as shown in FIG. 8D. 

0.117 Next, a ferric chloride solution is sprayed to the 
core substrate (copper foil) 101 in the lower surface of an IC 
package 204, to chemically dissolve and remove the core 
substrate 101, as shown in FIG. 8E. The etching of this core 
substrate 101 is performed until the first plating film 104 is 
exposed from the Surface opposite a resin sealed Surface. 
This first plating film 104 also serves as an etching stopper 
of the core substrate 101. The above steps result in a coreless 
package electronic device 200 in which there is no core 
substrate by removal of the core substrate from the package. 

0118. The thickness of the core substrate 101 is as thin as 
20 um or less. The core substrate 101 serves as a reinforce 
ment of the PSR film 102. Since the thickness of the metal 
to be removed by chemical dissolution or mechanical grind 
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ing is 20 Lum or less from the beginning, the load applied in 
this removal can be substantially reduced. 
0119 For the electronic device thus completed, testing 
the exposed metal electrode 110 with an adhesion strength 
testing tape (3M Company, No. 56: adhesion-to-steel 
strength=5.5 N/10 mm) verifies that no releasing of the 
metal electrode 110 occurs, and the metal electrode 110, the 
thickness of which is as ultra-thin as about 2 um, is firmly 
bonded to the sealing resin 203, which is the second elec 
trical insulation layer, by reinforcement of the PSR film 102. 
which is the first electrical insulation layer. 
0120) The second embodiment exhibits the following 
advantages: 

0121 (a) Since the core substrate 101 to be finally 
removed is thin metal foil and is removed by chemical 
dissolution or mechanical grinding, no residue of the adhe 
sive remains on the electronic device side metal electrode, 
and no film tearing occurs in the case of the film core 
Substrate 101. 

0122 (b) Since the PSR film 102 arranged on the side of 
the metal electrode 110 increases bond strength of the 
sealing resin 203 covering the periphery of the metal elec 
trode 110 and the electronic component 201, and serves as 
a reinforcement of the PSR film 102 for enhancing mechani 
cal durability during the electronic device manufacturing 
process, a thin but high mechanical-strength electronic 
device can be fabricated. 

0123 (c) Since dissolution or mechanical removal of the 
backside thin metal foil exposes the lower surface of the first 
plating film 104 applied to the resist film, no plating of the 
electronic component terminal is required in the Subsequent 
step. 

(d) Since both the photo-etching and terminal plating can be 
omitted, the manufacturing time and therefore manufactur 
ing cost can be substantially reduced. 
0124 FIG. 9 shows an electronic device substrate 
according to a third embodiment of the present invention. 
This electronic device substrate 100 uses a carrier-laminated 
metal foil (copper foil) as the core substrate that is the base 
material in the first embodiment, in which the other con 
figuration is the same as in the first embodiment. This 
embodiment uses as the base material the carrier-laminated 
core substrate 120, in which a metal layer 122 formed of 
ultra-thin copper foil is deposited on a carrier layer (carrier 
copper foil) 121 having a release layer. The thickness of the 
metal layer 122 is thinner than the thickness of the carrier 
layer 121. 

0125 The carrier-laminated core substrate is the base 
material, in which, to provide thin metal foil (in many cases, 
copper foil), thin metal foil is formed by electrolysis after a 
release layer that has weak adhesion so as to be released in 
the subsequent step is formed in the carrier layer formed of 
metal foil (in many cases, copper foil) that is as thick as 18 
um or more. For instance, there is “CopperBond R. Extra 
Thin Foil (XTF)” (Japan Olin Brass Corp.). 
0126. In addition to the above “CopperBond R. Extra Thin 
Foil (XTF) (Japan Olin Brass Corp.), as carrier-laminated 
metal foil, there is “MicroThinTM” (Mitsui Mining & Smelt 
ing Co. Ltd.). The latter is base material that uses an organic 
release layer as the release layer, in which the other con 
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figuration is the same as in the former. In both, the metal 
layer 122 (ultra-thin copper foil) in the surface layer and 
carrier layer 121 with a thick base can be released from each 
other with a weak force of the order of 20 N/m. In particular, 
the former base material has an inorganic release layer, and 
is therefore easily releasable after heating at more than 400° 
C. The carrier-laminated ultra-thin copper foil with an 
organic release layer has the drawback that the heat-resistant 
temperature is as low as the order of 230° C. compared to 
inorganic release layer material. 
0127. The electronic device substrate 100 comprises 3 
layer copper foil material in which an ultra-thin inorganic 
release layer with excellent heat resistance is produced by 
electrolysis on a carrier layer 121 formed of 18-35 um thick 
rolled copper foil, followed by applying, to the top Surface, 
a metal layer 122 formed of 5um or less, specifically 1-5 um 
thick electrolytic copper foil. This configuration allows the 
carrier layer 121 and metal layer 122 to be more easily 
released from each other in the release layer portion with 
very weak releasing force. This detail is shown in “DENSHI 
ZAIRYO, October, p. 76, KOGYO CHOSAKAI, 2004. 
0128. In removing metal layer 122 by electrochemical 
dissolution, first plating film 104 which remains on the 
electronic device side, and PSR film 102 which serves as the 
first insulating Substance, must be insoluble. Taking account 
of soldering of this electronic device 200, first plating film 
104 comprises a single layer of an elemental Substance of 
gold, silver, copper, nickel, palladium, tin, rhodium, cobalt, 
or their alloy, or a stacked layer thereof, while the first 
insulating Substance comprises a solder resist or a photo 
solder resist. 

0129. Next, there will be explained a fabrication method 
of the electronic device substrate according to the third 
embodiment. FIGS. 10A-10G show a fabrication method of 
the electronic device Substrate 100 of FIG. 9. 

0.130 First, a carrier-laminated core substrate 120 (FIG. 
10A) is coated with a 15 um thick PSR film 102 by screen 
printing, as shown in FIG. 10B. Next, as shown in FIG. 
10C, using a photomask 108, the PSR film 102 is irradiated 
with ultraviolet rays 107 via the photomask 108. As shown 
in FIG. 10D, this is followed by development and formation 
of openings 103 in a desired shape on the PSR film 102. 
0131) Next, as shown in FIG. 10E, the surface of the 
carrier layer 121 is protected with a plating-resistant chemi 
cal electrical insulation tape (masking tape) 109, followed 
by immersion in an electrical gold plating liquid for forming 
a first plating film 104 and, using the core substrate 120 as 
a cathode, a 0.5 um thick gold plating film is applied to the 
opening as a first plating film 104. 
0.132. Next, by immersion in an electrical nickel plating 
liquid, a 1 um thick nickel plating film is applied to the first 
plating film 104 as a second plating film 105, immediately 
followed by immersion in an electrical gold plating liquid, 
and as shown in FIG. 10F, a 0.5 um thick gold plating film 
is applied to the second plating film 105 as a third plating 
film 106. Finally, the masking tape 109 is released from the 
carrier-laminated core substrate 120, followed by sufficient 
water washing and Subsequent drying, which results in an 
electronic device substrate 100, as shown in FIG. 10G. 
0.133 Use of the masking tape 109 increases cost. Solu 
tions to improve this are as follows: For a plating method in 
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which the carrier layer 121 is exposed, when the material is 
immersed in the plating liquid, the material is laminated with 
a vinyl chloride plate, bakelite plate, polycarbonate plate, or 
the like, or for continuous plating of the tape, the material is 
carrieded along the top surface of a vinyl chloride plate, etc., 
so that the plating liquid may thereby be prevented from 
flowing to the backside as much as possible. 
0134. According to the third embodiment, since the car 
rier layer 121 formed of thick copper foil is released from 
the metal layer 122, so that only the metal layer 122 formed 
of thin copper foil may thereby be the final substance to be 
removed, it is possible to reduce the load of chemical 
dissolution or mechanical grinding for exposing the metal 
electrode Surface from a package backside, and to enor 
mously facilitate operation. 
0135) Next, there will be explained a fabrication method 
of the electronic device according to a fourth embodiment. 
FIGS. 11A-11G show a fabrication method of an electronic 
device 200 using the electronic device substrate 100 accord 
ing to the third embodiment shown in FIG. 9. 
0136. There is first prepared an electronic device sub 
strate 100 as shown in FIG. 11A. Next, as shown in FIG. 
11B, after an electronic component (IC chip) 201 is bonded 
and mounted with a die bonding paste to a top Surface of the 
PSR film 102 of the electronic device substrate 100, an 
aluminum electrode terminal not shown of electronic com 
ponent 201 and the third plating film 106 are electrically 
connected to each other with metallic bonding wires 202, as 
shown in FIG. 11C. 

0137 Next, as shown in FIG. 11D, this is followed by 
sealing resin 203 sealing for covering the electronic com 
ponent 201 and bonding wires 202 for protecting the elec 
tronic component 201 and bonded portions from external 
environment. 

0138 Next, as shown in FIG. 11E, the carrier layer 121 
is released from the IC package, to expose the metal layer 
122, as shown in FIG.1F. Since the carrier layer 121 formed 
of thick copper foil may be released with mechanically weak 
force, there remains the 1-5 um ultra-thin metal layer 122 
integral with the metal electrode 110 on the electronic device 
backside. 

0139 Next, a mixed solution of sulfuric acid and hydro 
gen peroxide is sprayed to the metal layer 122, to chemically 
dissolve and remove the metal layer 122. The etching of this 
metal layer 122 is performed until the first plating film 104 
is exposed, as shown in FIG. 11G. This first plating film 104 
also serves as an etching stopper of the metal layer 122. The 
above steps result in a coreless package electronic device 
200 in which there is no core substrate by removal of the 
core Substrate from the package. 
0140. As the method for removing the metal layer 122 
after sealing resin 203 sealing, where the metal layer 122 
comprises copper foil, it is possible to use a ferric chloride 
Solution, copper chloride Solution, Sulfuric acid-hydrogen 
peroxide Solution, Sulfuric acid-peroxomonosulfuric acid 
potassium solution, Sulfuric acid-peroxodisulfuric acid 
potassium solution, nitric acid solution, etc. 
0141 According to the fourth embodiment, since the 
carrier layer 121 formed of thick copper foil is released from 
the metal layer 122, so that only the metal layer 122 formed 
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of thin copper foil may thereby be the final substance to be 
removed, it is possible to reduce the load of chemical 
dissolution or mechanical grinding for exposing the metal 
electrode Surface from a package backside, and to enor 
mously facilitate operation. 

0142. As a low-cost copper dissolution liquid whose 
waste water is easy to treat, a mixed solution of Sulfuric acid 
and hydrogen peroxide is used in many cases. The copper 
dissolution velocity of this solution is generally 5-20 
um/min, which therefore allows 1-5 um thick copper foil, 
which remains on the package backside, to be easily dis 
solved and removed in the short treatment time of the order 
of 10-60 sec. 

0.143. The method for removing the metal layer 122 may 
also use chemical or electrochemical dissolution other than 
in this embodiment, or mechanical grinding, or a combina 
tion thereof. 

014.4 FIGS. 12A-12H show a fabrication method of an 
electronic device substrate according to a fifth embodiment 
of the present invention. This embodiment shows another 
fabrication method of an electronic device Substrate using as 
the core substrate the carrier-laminated core substrate 120 
explained in the third embodiment. 

0145 There is first prepared a carrier-laminated core 
substrate 120. As shown in FIG. 12A, this carrier-laminated 
core substrate 120 includes an ultra-thin metal layer 122 
deposited on a releasable carrier layer 121 formed of copper 
foil, and uses above-mentioned XTF (Japan Olin Brass 
Corp.). 

0146). As shown in FIG. 12B, a taping member 130 is 
prepared as a core substrate in which a polyimide tape 131 
which serves as an insulating film is coated with 12 um thick 
adhesive 132. As shown in FIG. 12C, this taping member 
130 is superimposed on the carrier-laminated core substrate 
120, which is passed between a pair of rolls 150A and 150B, 
to laminate the taping member 130 and the carrier-laminated 
core substrate 120 by roll lamination, which results in a base 
material 140. Here, “UPILEX(R) S (thickness: 25um), UBE 
INDUSTRIES, LTD, is used as the polyimide tape 131, and 
“X SERIES' (comprising epoxy resin), Tomoegawa Paper 
Co., Ltd. as adhesive 132. 

0.147. In this embodiment, the polyimide tape 131 with 
adhesive 132 is used because of its excellent heat and 
chemical resistance. Thus, any tape having Such properties 
may be used in place of the polyimide tape 131. 

0.148. The base material 140 comprises 5 layers of ultra 
thin copper foil (metal layer 122: 1 um)/release layer (about 
100 Angst)/carrier copper foil (carrier layer 121: 35 um)/ 
adhesive 132 (12 um)/support substrate (polyimide tape 131: 
25um) from the surface layer. 

0149. By making the adhesive force between the release 
layer and carrier layer 121 smaller than the adhesive force 
between the release layer and metal layer 122, it is possible 
to mechanically release and remove the release layer, which 
occupies most of this substrate, and the carrier layer 121, or 
the carrier layer 121 and the polyimide tape 131, which 
serves as the Support Substrate. This release layer may be 
either an organic release layer or an inorganic release layer, 
which has the above adhesive force difference. 
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0150. Further, the thickness of the metal layer 122 is 1-5 
um, taking account of ease of etching, and the composition 
of the metal layer 122 comprises any of copper and copper 
alloy foil, stainless foil, aluminum and aluminum alloy foil, 
nickel and nickel alloy foil, or tin and tin alloy foil. 
0151. Although as mentioned above, the thickness of the 
metal layer 122 is preferably 5 um or less, it may be 
increased in case of insufficient strength for Supporting the 
package side. 

0152 Next, as shown in FIG. 12D, the metal layer 122 
of the base material 140 is coated with a 15um thick PSR 
film 102 which serves as the first electrical insulation layer, 
by screen printing. Next, as shown in FIG. 12E, the PSR 
film 102 is irradiated with ultraviolet rays 107 via a photo 
mask 108. As shown in FIG. 12F, this is followed by 
development and formation of openings 103 in a desired 
shape on the PSR film 102. 

0153. Next, as shown in FIG. 12G, the base material 140 
provided with the PSR film 102 is immersed in an electrical 
gold plating liquid for forming a first plating film 104 and, 
using the ultra-thin copper foil as a cathode, a 0.5 um thick 
gold plating film is applied to the openings 103 as a first 
plating film 104. 

0154) Next, by immersion in an electrical nickel plating 
liquid, a 1 um thick nickel plating film is applied to the first 
plating film 104 as a second plating film 105, immediately 
followed by immersion in an electrical gold plating liquid 
for applying a 0.5 um thick gold plating film to the second 
plating film 105 as a third plating film 106. This is followed 
by Sufficient water washing and Subsequent drying, which 
results in an electronic device substrate 100. 

0155 The fifth embodiment exhibits the following 
advantages: 

0156 (a) Since the base material 140 has the carrier 
laminated core substrate 120 laminated with the insulative 
and heat-resistant polyimide tape 131, no masking tape 
mounting is required during plating. For this reason, during 
masking tape releasing, the carrier layer 121 cannot be 
released together. 

0157 (b) Since the carrier layer 121 is joined to the 
polyimide tape 131 (support substrate) to serve as the 
Support body during carrying in the fabrication process, it is 
possible to enhance mechanical durability of the electronic 
device substrate 100. Also, the polyimide tape 131 can serve 
as the Support body during carrying in the fabrication 
process. 

0158 FIGS. 13A-13G show a fabrication method of an 
electronic device according to a sixth embodiment of the 
present invention, in which is shown the fabrication method 
of an electronic device 200 using the electronic device 
substrate 100 according to the fifth embodiment shown in 
FG, 12. 

0159. As shown in FIG. 13A, there is first prepared an 
electronic device substrate 100 produced with the method 
shown in FIG. 12. Next, as shown in FIG. 13B, after an 
electronic component (IC chip) 201 is bonded with a die 
bonding paste to a specified position in a top surface of the 
PSR film 102, an aluminum electrode terminal not shown of 
electronic component 201 and the third plating film 106 are 
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electrically connected to each other with metallic bonding 
wires 202, as shown in FIG. 13C. 

0160 Next, as shown in FIG. 13D, this is followed by 
sealing resin 203 sealing for covering the electronic com 
ponent 201, the bonding wires 202 and the third plating film 
106 for protecting the electronic component 201 and the 
bonding wires 202 from external environment. Next, as 
shown in FIG. 13E, the taping member 130 and the carrier 
layer 121 are released together from the metal layer 122, to 
expose the metal layer 122, as shown in FIG. 13F. 
0.161 Here, prior to releasing of the taping member 130 
and the carrier layer 121, in FIG. 13D, the electronic device 
substrate 100 comprises 7 layers of sealing resin 203 or 
electronic component 201 and die bonding paste or bonding 
wires 202/PSR film 102, or metal electrode layer (third 
plating film 106)/ultra-thin copper foil (metal layer 122)/ 
release layer/carrier copper foil (carrier layer 121)/adhesive 
132/support substrate (polyimide tape 131), from the surface 
layer. In this, the adhesive force of the interface between the 
ultra-thin copper foil (metal layer 122) and the release layer 
is 20 N/m which is very weak compared to the adhesive 
force of the other interfaces, 1000 N/m or more. Accord 
ingly, the polyimide tape 131, carrier layer 121 and release 
layer are released precisely so as to easily expose the Surface 
of the ultra-thin copper foil (metal layer 122). 
0162 Next, a mixed solution of sulfuric acid and hydro 
gen peroxide is sprayed to the metal layer 122, to chemically 
dissolve and remove the metal layer 122. The etching of this 
metal layer 122 is performed until the first plating film 104 
on the package backside is exposed, as shown in FIG. 13G. 
This first plating film 104 also serves as an etching stopper 
of the metal layer 122, as in the second embodiment. The 
above steps result in a coreless package electronic device 
200 in which the external connection terminal does not 
project from the package. 

0.163 FIG. 14 shows planar structure of the electronic 
device according to the fifth embodiment. This electronic 
device 200 comprises an electronic component 201 mounted 
in a middle portion of an electronic device substrate 100, and 
plural metal electrodes 110 provided around the electronic 
component 201. Also, plural aluminum electrode terminals 
201a are provided around the electronic component 201 as 
electrodes, and these aluminum electrode terminals 201a 
and metal electrodes 110 are connected to each other with 
bonding wires 202. 

0164. The sixth embodiment exhibits the following 
advantages: 

(a) Since the relatively thick carrier-laminated core substrate 
120 is further laminated with the polyimide tape 131, it is 
possible to enhance durability against mechanical stress 
during Substrate fabrication and package assembly. 
(b) Since no masking tape is used, it is possible to not only 
facilitate operation, but also prevent the relatively thick 
copper foil as the carrier from being released concurrently 
during masking tape releasing. 

0.165 FIG. 15 shows an electronic device substrate 
according to a seventh embodiment of the present invention. 
This electronic device substrate 100 comprises a composite 
metal layer (composite copper foil) 160 comprising a metal 
layer 161 formed of copper foil as base material and with a 
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release layer deposited thereon, and a thin metal film 162 
further deposited on the release layer; a taping member 130 
laminated on the composite metal layer 160 via adhesive 
132 (see FIG. 16); a photo solder resist (PSR) film 102 as 
a first electrical insulation layer formed in a specified pattern 
on the metal layer 161; a first plating film 104 provided in 
an opening 103 formed in a specified position of the PSR 
film 102; a second plating film 105 provided on the first 
plating film 104; and a third plating film 106 provided on the 
second plating film 105. 
0166 From the points of view of availability, cost, high 
electrical conductivity, and removability in a final step, the 
metal layer 161 most preferably comprises copper foil, but 
may comprise stainless foil, aluminum or aluminum alloy 
foil, nickel or nickel alloy foil, tin or tin alloy foil. 
0167 The composite metal layer 160 needs to be 20 um 
or more thick because mechanical durability is required in 
carrying and fabrication. On the other hand, when it is used 
in an electronic device, the metal layer 161 needs to be 
finally removed, in which case the thick metal layer 161 
requires the long processing time even in chemical dissolu 
tion, or mechanical grinding. To solve this, the metal layer 
161 is reinforced with the PSR film 102, and to reduce the 
time of dissolution or grinding, the metal layer 161 uses e.g., 
12 um thick copper foil for ensuring mechanical durability 
and reduction of removal time. 

0168 The PSR film 102 uses an organic resist film such 
as an insoluble solder resist or a photo solder resist. 
0169. The first plating film 104 suitably uses gold, silver, 
palladium, nickel, tin or Solder plating for solder packaging. 
Also, in the case of pressure weld packaging with an 
anisotropic conductive film (ACF), anisotropic conductive 
paste (ACP), non-conductive film (NCF), or non-conductive 
paste (NCP), the first plating film 104 suitably uses gold, 
silver, palladium, or nickel. 
0170 The second plating film 105 is provided as a barrier 
layer for preventing diffusion of tin in the solder into the 
gold, and uses nickel or copper. For nickel, its thickness is 
desirably 3 um or more, while for copper, its thickness is 
desirably 5 um or more. 
0171 The reason for that is as follows: After package 
completion, the first plating film 104 exposed on the package 
backside is desirably formed of gold plating because of ease 
of packaging. However, gold thermally diffuses very fast 
with tin, so that it immediately diffuses and Vanishes during 
soldering. For that reason, if the second plating film 105 
does not serve as a diffusion barrier with tin, the tin causes 
thermal diffusion of the second plating film, which reaches 
the third plating film 106. As a result, wire-bonding portion 
is polluted significantly. Thus the second plating film 105 
needs to have thickness for preventing thermal diffusion of 
tin during packaging. 

0172 The thickness required for the second plating film 
105 is determined by dissolution velocity (diffusion veloc 
ity) of each metal into fused solder. The solder packaging 
performance of the package requires reflow testing durabil 
ity in which immersion in a solder bath at 260° C. for 10 sec 
is repeated 3 times or more. Specifically, the multiplied 
immersion time in the solder bath is 30 sec or more. Here, 
because the diffusion velocity of tin into nickel at 260° C. is 
0.01 um/s or less (see Tadashi Osawa, “HANDADUKENO 
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KISO TO OUYOU”, 2000, KOGYO CHOSAKAI), the 
diffusion thickness for 30 sec immersion is on the order of 
0.3 um calculationally, but because the thin plating film has 
many pinholes, and serves insufficiently as the diffusion 
barrier film, forming a film with few pinholes requires 3 um. 
0.173) In the case of copper selected as the second plating 
film, the diffusion velocity of tin into copper at 260° C. is on 
the order of 0.1 um/s (see the above-mentioned reference). 
Therefore the diffusion thickness for 30 sec immersion is on 
the order of 3 um calculationally. For that reason, taking 
account of safety, 5 um or more would be desirable. 
0.174 The thickness of the second plating layer for serv 
ing as the diffusion prevention layer varies according to the 
number of times of reflow testing required. For example, in 
the case of durability of 6 times of 260° C. and 10 sec reflow 
testing, 3 um is acceptable for nickel, but the order of 10 um 
is required for copper. 
0.175. The third plating film 106 is provided for electrical 
connection to an electrode of an electronic component. The 
third plating film 106 can use gold, silver, and palladium. 
When an electronic component with a gold bump or a solder 
bump formed therein is flip-chip-connected, gold, tin, pal 
ladium and solder plating are required. 
0176). In the case of use of copper plating in the second 
plating film 105, to prevent thermal diffusion of copper into 
the top surface, it is desirable that nickel of the order of 1 um 
be plated on the copper, and then gold, silver, and palladium 
applied thereto. 
0177. The combination of the first, second, and third 
plating films 104-106 constitutes a metal electrode 110. 
which serves as a wiring pattern in the electronic device. 
0.178 FIGS. 16A-16H show a fabrication method of the 
electronic device substrate according to the seventh embodi 
ment of the present invention. 
0.179 First, as shown in FIG. 16A, there is prepared a 
composite metal layer (composite copper foil) 160 compris 
ing a metal layer 161 formed of 18 um thick rolled copper 
foil and with a release layer deposited thereon, and a thin 
metal film 162 further deposited on the release layer. This 
composite metal layer 160 may use “CopperBond R. Extra 
Thin Foil (XTF)' (Japan Olin Brass Corp.), for example. 
0180 Such composite copper foil is called carrier-lami 
nated copper foil. The carrier-laminated core substrate is the 
base material, in which, to provide thin metal foil (in many 
cases, copper foil), thin metal foil is formed by electrolysis 
after a release layer that has weak adhesion so as to be 
released in the Subsequent step is formed in the carrier layer 
formed of metal foil (in many cases, copper foil) that is as 
thick as 18 um or more. 
0181. In addition to the above “CopperBond R. Extra Thin 
Foil (XTF)' (Japan Olin Brass Corp.), as carrier-laminated 
metal foil, there is “MicroThinTM” (Mitsui Mining & Smelt 
ing Co. Ltd.). The latter is base material that uses an organic 
release layer as the release layer, in which the other con 
figuration is the same as in the former. In both, the metal 
layer 122 (ultra-thin copper foil) in the surface layer and 
carrier layer 121 with a thick base can be released from each 
other with a weak force of the order of 20 N/m. In particular, 
the former base material has an inorganic release layer, and 
is therefore easily releasable after heating at more than 400° 
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C. The carrier-laminated ultra-thin copper foil with an 
organic release layer has the drawback that the heat-resistant 
temperature is as low as the order of 230° C. compared to 
inorganic release layer material. 
0182. As shown in FIG. 16B, a taping member 130 is 
prepared in which a polyimide tape 131 is coated with 
adhesive 132. Here, “UPILEX(R) S (thickness: 25um), UBE 
INDUSTRIES, LTD, is used as the polyimide tape 131, and 
“X SERIES' (comprising epoxy resin), Tomoegawa Paper 
Co., Ltd. as adhesive 132. 
0183) As shown in FIG. 16C, the polyimide tape 131 and 
composite metal layer 160 are laminated with adhesive 132 
and metal film 162 facing each other by roll lamination, 
which results in a base material 140 comprising 5 layers of 
rolled copper foil (metal layer 161: 18 um)/release layer 
(about 100 Angst)/ultra-thin copper foil (3 um)/adhesive 132 
(12 um)/support substrate (polyimide tape 131: 25um) from 
the surface layer. 
0184) Next, as shown in FIG. 16D, the metal layer 161 
of the base material 140 is coated with a 15um thick PSR 
film 102 which serves as the first electrical insulation layer, 
by screen printing. Next, as shown in FIG. 16E, the PSR 
film 102 is irradiated with ultraviolet rays 107 via a photo 
mask 108. As shown in FIG. 16F, this is followed by 
development and formation of openings 103 in a desired 
shape on the PSR film 102. 
0185. Next, as shown in FIG. 16G, the substrate of FIG. 
16F is immersed in an electrical gold plating liquid for 
forming a first plating film 104 and, using the ultra-thin 
copper foil as a cathode, a 0.5 um thick gold plating film is 
applied to the openings 103 as a first plating film 104. 

0186 Next, as shown in FIG. 16H, by immersion in an 
electrical nickel plating liquid, a 5 um thick nickel plating 
film is applied to the first plating film 104 as a second plating 
film 105, immediately followed by immersion in an electri 
cal gold plating liquid for applying a 0.5 um thick gold 
plating film to the second plating film 105 as a third plating 
film 106. This is followed by sufficient water washing and 
Subsequent drying, which results in an electronic device 
Substrate 100. 

0187. The seventh embodiment exhibits the following 
advantages: 

0188 (a) Since the base material 140 has the composite 
metal layer 160 laminated with the insulative and heat 
resistant polyimide tape 131, no masking tape mounting is 
required during plating. For this reason, during masking tape 
releasing, the metal film 162 cannot be released together. 
0189 (b) Since laminating the metal film 162 of the 
composite metal layer 160 with the taping member 130 that 
serves as the Support Substrate maintains the thickness 
balance with the polyimide tape 131, it is possible to release 
and remove the polyimide tape very smoothly. 

0.190 FIGS. 17A-17G show a fabrication method of an 
electronic device using an electronic device Substrate 
according to an eighth embodiment. 
0191 First, an electronic component (IC chip) 201 is 
bonded with a die bonding paste to a specified position on 
a PSR film 102 of an electronic device Substrate 100 shown 
in FIG. 17A explained in FIG. 16, as shown in FIG. 17B. 

Oct. 12, 2006 

Next, an aluminum electrode terminal not shown of the 
electronic component 201 and the third plating film 106 of 
the electronic device substrate 100 are electrically connected 
to each other with metallic bonding wires 202, as shown in 
F.G. 17C. 

0.192 Next, as shown in FIG. 17D, this is followed by 
sealing resin 203 sealing for covering the electronic com 
ponent 201, the bonding wires 202 and the third plating film 
106 for protecting the electronic component 201 and bonded 
portions from external environment. Next, as shown in FIG. 
17E, the taping member 130 and the metal layer 160 are 
released together from the metal layer 161, to expose the 
metal layer 161, as shown in FIG. 17F. 
0193 In FIG. 17D, the electronic device substrate 100 
comprises 7 layers of sealing resin 203 or electronic com 
ponent 201 and die bonding paste or bonding wires 202 
(metallic wires)/PSR film 102 or third plating film 106/ 
rolled copper foil (metal layer 161)/release layer/ultra-thin 
copper foil (metal film 162)/adhesive 132/support substrate 
(polyimide tape 131), from the surface layer. In this, the 
adhesive force of the interface between the rolled copper foil 
(metal layer 161) and the release layer is 20 N/m which is 
very weak compared to the adhesive force of the other 
interfaces, 1000 N/m or more. Accordingly, the polyimide 
tape 131, metal film 162 and release layer are released 
precisely so as to easily expose the Surface of the rolled 
copper foil (metal layer 161). 

0194 Next, a mixed solution of sulfuric acid and hydro 
gen peroxide is sprayed to the metal layer 161, to chemically 
dissolve and remove the metal layer 161. The etching of this 
metal layer 161 is performed until the first plating film 104 
is exposed, as shown in FIG. 17G. This first plating film 104 
also serves as an etching stopper of the metal layer 161, as 
in the second embodiment. The above steps result in a 
coreless package electronic device 200 in which there is no 
core substrate by removal of the core substrate from the 
package. The planar structure of the electronic device 200 in 
this embodiment is shown in FIG. 14. 

0.195 The eighth embodiment exhibits the following 
advantages: 

(a) Since the composite metal layer 160 is further laminated 
with the heat-resistant taping member 130, it is possible to 
enhance durability against thermal mechanical stress during 
Substrate fabrication and package assembly. 
0.196 (b) Since during plating of the openings formed of 
the insulative substance applied to the relatively thick rolled 
copper foil surface, metal film 162 is laminated beforehand 
with the polyimide tape 131, no masking tape lamination is 
required. It is therefore possible to not only facilitate opera 
tion, but also prevent the ultra-thin copper foil from being 
released concurrently during masking tape releasing. 

(c) Since the thickness balance of the composite metal layer 
160 and the taping member 130 is maintained, it is possible 
to release and remove the polyimide tape 131 very smoothly. 
0.197 (d) Although tin thermally diffuses immediately 
during gold soldering of the gold-plated electrode in the 
package lower Surface, as the 3 um or more nickel plating 
film is applied midway in plating configuration, the nickel in 
the intermediate layer serves as a tin diffusion barrier layer 
in the plural number of times of soldering. Since the 3 um 
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or more nickel plating prevents tin from reaching the top 
surface due to diffusion in the nickel even in the case of at 
least 7 times of repeated 260° C. and 30 sec reflow testing, 
no wire-bonded portions are damaged. 
0198 The eighth embodiment uses the 18 um thick rolled 
copper foil as the metal layer 161, but may use therefor 
electrolytic copper foil, or other metal foil. Also, use of 
thinner metal foil makes it possible to reduce the load of 
removal by chemical dissolution or mechanical grinding. 
0199 FIG. 18 shows an electronic device substrate 
according to a ninth embodiment of the present invention. 
The plating electrode configuration of the previous embodi 
ment comprises 3 layers of gold/nickel/gold from the low 
ermost layer that serves as the electrode to be packaged on 
the package backside, but copper may practically be plated 
in place of the nickel. In this case, since the diffusion 
velocity of copper is 10-fold or more the diffusion velocity 
of nickel, the thickness required for barrier of diffusion with 
tin is increased. 

0200 FIG. 18 shows an example where copper is used as 
a second plating film. The fabrication method is Substan 
tially the same as in the seventh embodiment. Specifically, 
the steps of FIGS. 16A-16F provide an opening in a PSR 
film on a tape Substrate using peelable copper foil as a base. 
0201 Next, the substrate of FIG. 16F is immersed in an 
electrical gold plating liquid for forming a first plating film 
104 and, using the ultra-thin copper foil as a cathode, a 0.5 
um thick gold plating film is applied to the openings 103 as 
a first plating film 104, as shown in FIG. 16G. 
0202 Next, by immersion in an electrical copper plating 
liquid, a 10um thick copper plating film is applied to the first 
plating film 104 as a second plating film 105, followed by 
immersion in an electrical nickel plating liquid for applying 
a 1 um thick nickel plating film to the second plating film 
105 as a third plating film 106, immediately followed by 
immersion in an electrical gold plating liquid for applying a 
0.5 um thick gold plating film to the third plating film 106 
as a fourth plating film 106". This is followed by sufficient 
water washing and Subsequent drying, which results in an 
electronic device substrate 100. 

0203) A schematic diagram of the plating film with this 
configuration is shown in FIG. 18. The plating configuration 
of this embodiment comprises 4 layers of gold (0.5 m)/ 
copper (10 um)/nickel (1 lum)/gold (0.5 um) from the 
lowermost layer that serves as the electrode to be packaged 
on the package backside. 
0204 According to the ninth embodiment, besides the 
advantages (a) and (b) of the seventh embodiment, since 
most of the wiring is formed with copper plating, the 
electrical and thermal conductivities are high, and the trans 
mission properties of the wiring are excellent. 
0205) A process for assembling an electronic component 
using the tape Substrate of the ninth embodiment, and its 
advantages are similar to those of the eight embodiment. 
0206. The invention is not limited to each embodiment 
above, but various modifications are possible within the 
range not departing from or altering the technical ideas of 
the invention. 

0207. In each embodiment above, a solder ball may be 
connected to the metal electrode 110. Further, the electronic 
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component 201 and the third plating film 106 may be 
electrically connected to each other with solder bumps in 
place of wire bonding. 
0208 Although the metal electrode 110 is shown as 
comprising 3 layers of gold/nickel/gold assuming the Sol 
dering packaging of the wire bonding type package in each 
embodiment above, it is possible to freely combine a proper 
kind and thickness according to assembling methods of 
electronic component 201, particularly electrical connection 
methods of the component and Substrate, and methods for 
packaging the assembled component onto a printed wiring 
board. 

0209. In each embodiment above, solder bumps may be 
attached to first plating film 104, to fabricate BGA (ball grid 
array) electronic device substrate 100 or electronic device 
200. Also, the electrical connection of an electrode of 
electronic component 201 in electronic device 200, and 
metal electrode 110 may use connection using either of wire 
bonding, which connects the backside of electronic compo 
nent 201 to electronic device substrate 100, followed by 
metallic thin wire connection, or a flip chip, which connects 
bumps to electronic component 201, followed by connection 
to electronic device substrate 100 via the bumps. 
0210 Although the example is shown in each embodi 
ment above, in which there is one electronic component 201 
mounted in one electronic device 200, the invention may be 
applied to a multi-chip package in which are mounted plural 
components. Further, the invention may be applied to an 
electronic device, in which plural components are placed in 
array in unit area, and collectively resin-sealed, followed by 
being diced into Small pieces each corresponding to unit 
component. 

0211. In each embodiment above, the electronic compo 
nent may be a functional component, other than an IC chip, 
Such as a capacitor, inductor, transistor, diode, MEMS, 
electrical filter, etc. to which the invention may be applied, 
as in the example of the IC chip. 
0212 Although the invention has been described with 
respect to the specific embodiments for complete and clear 
disclosure, the appended claims are not to be thus limited but 
are to be construed as embodying all modifications and 
alternative constructions that may occur to one skilled in the 
art which fairly fall within the basic teaching herein set 
forth. 

What is claimed is: 

1. An electronic device Substrate, comprising: 

a thin-plate core Substrate; 

a metal electrode provided on the core substrate and 
electrically connected to an electrode of an electronic 
component to be packaged thereon; and 

an electrical insulation layer provided to Surround the 
metal electrode. 

2. The electronic device Substrate according to claim 1, 
wherein: 

the core substrate comprises any of copper foil, stainless 
foil, aluminum or aluminum alloy foil, nickel or nickel 
alloy foil, or tin or tin alloy foil. 
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3. The electronic device substrate according to claim 1, 
wherein: 

the core Substrate comprises a carrier layer formed of a 
metal as raw material, a release layer formed over the 
carrier layer, and a metal layer formed over the release 
layer, and the metal layer is arranged on the electrical 
insulation layer side. 

4. The electronic device Substrate according to claim 3, 
wherein: 

the metal layer has the smaller bond strength between the 
metal layer and the carrier layer via the release layer 
than the bond strength between the metal layer and the 
electrical insulation layer. 

5. The electronic device substrate according to claim 3, 
wherein: 

the release layer comprises an organic-based or inorganic 
based release layer. 

6. The electronic device substrate according to claim 3, 
wherein: 

the metal layer comprises copper foil, copper alloy foil, 
stainless foil, aluminum or aluminum alloy foil, nickel 
or nickel alloy foil, tin or tin alloy foil. 

7. The electronic device substrate according to claim 1, 
wherein: 

the core Substrate is laminated with a Support Substrate. 
8. The electronic device substrate according to claim 7. 

wherein: 

the Support Substrate comprises an insulation film with an 
adhesive. 

9. The electronic device substrate according to claim 1, 
wherein: 

the electrical insulation layer comprises a solder resist or 
a photo Solder resist. 

10. The electronic device substrate according to claim 1, 
wherein: 

the metal electrode comprises a single layer of an elemen 
tal Substance of gold, silver, copper, nickel, palladium, 
tin, rhodium, cobalt, or their alloy, or a stacked layer 
thereof. 

11. The electronic device substrate according to claim 1, 
wherein: 

the metal electrode comprises at least 5 um or more 
copper or copper alloy plating, or 3 um or more nickel 
or nickel alloy plating. 

12. A method for fabricating an electronic device sub 
strate, comprising the steps of 

forming an electrical insulation layer on one side of a 
metallic core substrate; 

forming an opening in the electrical insulation layer, and 

forming a metal electrode in the opening. 
13. The method for fabricating an electronic device sub 

strate according to claim 12, wherein: 

the core Substrate comprises a composite base material 
with a carrier layer, a release layer, and a metal layer 
stacked therein. 
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14. The method for fabricating an electronic device sub 
strate according to claim 12, wherein: 

the core Substrate comprises a composite base material 
with a carrier layer, a release layer, and a metal layer 
stacked therein, the composite base material being 
integral with a Support Substrate. 

15. The method for fabricating an electronic device sub 
strate according to claim 14, wherein: 

the Support Substrate comprises an insulation film with an 
adhesive. 

16. The method for fabricating an electronic device sub 
strate according to claim 12, wherein: 

the electrical insulation layer is bonded to the core sub 
strate by coating or pressure-welding. 

17. The method for fabricating an electronic device sub 
strate according to claim 12, wherein: 

the electrical insulation layer comprises a solder resist or 
a photo Solder resist. 

18. The method for fabricating an electronic device sub 
strate according to claim 12, wherein: 

the core substrate comprises any of copper foil, stainless 
foil, aluminum or aluminum alloy foil, nickel or nickel 
alloy foil, or tin or tin alloy foil. 

19. An electronic device, comprising: 
an electronic component in which is included one or more 

electrodes for external connection; 
one or more metal electrodes to which is mounted the 

electronic component for being electrically connected 
to the electrode, and which are formed to pass through 
the thickness of an electrical insulation layer around the 
electronic component; and 

an insulative covering material that covers the Surface of 
the electronic component and the metal electrode. 

20. The electronic device according to claim 19, wherein: 
the metal electrode is connected to a solder ball. 
21. The electronic device according to claim 19, wherein: 
the metal electrode is electrically connected to the elec 

trode of the electronic component with a metallic thin 
wire. 

22. The electronic device according to claim 19, wherein: 
the metal electrode is electrically connected to the elec 

trode of the electronic component with a bump. 
23. An electronic device, comprising: 
an electronic component; 
a metal electrode provided in a region that is electrically 

connected to an electrode of the electronic component; 
and 

an insulative covering material that covers the electronic 
component and having the metal electrode in a portion 
on its surface, wherein: 

an electrical insulation layer is provided around the metal 
electrode in the surface of the insulative covering 
material. 

24. The electronic device according to claim 23, wherein: 
the metal electrode is connected to a solder ball. 
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25. The electronic device according to claim 23, wherein: 
the metal electrode is electrically connected to the elec 

trode of the electronic component with a metallic thin 
wire. 

26. The electronic device according to claim 23, wherein: 
the metal electrode is electrically connected to the elec 

trode of the electronic component with a bump. 
27. A method for fabricating an electronic device, com 

prising the steps of 
mounting an electronic component to an electronic device 

Substrate comprising, on a core Substrate, an electrical 
insulation layer and one or more metal electrodes 
formed in the electrical insulation layer to pass through 
the thickness of the electrical insulation layer; 

electrically connecting a particular electrode of the elec 
tronic component and the metal electrode: 

covering, with an insulative covering material, at least an 
electrical connection portion of the electronic compo 
nent and the metal electrode; and 
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removing the core substrate from the electronic device 
Substrate. 

28. The method for fabricating an electronic device sub 
strate according to claim 27, wherein: 

the step of removing the core substrate from the electronic 
device substrate is performed by chemical dissolution, 
electrochemical dissolution, mechanical grinding, or a 
combination thereof. 

29. The method for fabricating an electronic device sub 
strate according to claim 27, wherein: 
when the core substrate comprises plural layers with a 

release layer inserted therein, the step of removing the 
core substrate from the electronic device substrate 
comprises releasing the front side of the core Substrate 
from the surface of the release layer, thereafter remov 
ing the metal layer of the core substrate that remains in 
the electrical insulation layer, by chemical dissolution, 
electrochemical dissolution, mechanical grinding, or a 
combination thereof. 

k k k k k 


