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(57) ABSTRACT

Disclosed herein are an embedded ball grid array substrate
and a manufacturing method thereof. The embedded ball grid
array includes: a core layer having a cavity therein; a semi-
conductor device embedded in the cavity of the core layer; a
first circuit layer having a circuit pattern including a wire
bonding pad formed thereon; a second circuit layer having a
circuit pattern including a solder ball pattern formed thereon;
and a wire electrically connecting the semiconductor device
to the wire bonding pad.
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EMBEDDED BALL GRID ARRAY
SUBSTRATE AND MANUFACTURING
METHOD THEREOF

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of Korean Patent
Application No. 10-2010-0089021, filed on Sep. 10, 2010,
entitled “Embedded Ball Grid Array Substrate And Manufac-
turing Method Thereof” which is hereby incorporated by
reference in its entirety into this application.

BACKGROUND OF THE INVENTION

[0002] 1. Technical Field

[0003] The present invention relates to an embedded ball
grid array substrate and a manufacturing method thereof.
[0004] 2. Description of the Related Art

[0005] With the development of electronic industries, the
integration of a semiconductor integrated circuit (IC) has
been remarkably increased. Portable terminals in mobile
communication fields serve only voice communication, short
message transmission, etc., in the early stage. Recently, how-
ever, portable terminals have been increasingly expanded
from basic communication functions, such as a game, data
transmission, digital camera, music/moving picture file play-
ing, or the like, to a multimedia service area.

[0006] Meanwhile, slimness and lightweight of a terminal
are essentially demanded in consideration of portability of a
portable terminal performing a mobile communication func-
tion.

[0007] Thereare apackaging technology in a ball grid array
(BGA) scheme and a packaging technology in a land grid
array (WA) scheme in order to improve the integration of
circuit devices.

[0008] The packaging technology in the BGA scheme is a
technology that fuses solder balls to bond a chip, in which a
semiconductor integrated circuit is molded, to a substrate.
The fused solder balls are used as input and output terminals
of the semiconductor integrated circuit. In this case, a tech-
nology of configuring the input and output terminals of the
semiconductor integrated circuit as a solder pad provided on
the substrate without fusing the solder balls is a packaging
technology in an LGA scheme.

[0009] FIG. 1 shows a packaging scheme according to the
prior art.
[0010] FIG. 1 is a cross-sectional view of a structure in

which a resin is molded on the substrate and a packaging is
made in the ball grid array scheme.

[0011] In this case, integrated circuits and passive devices
12 are mounted on a substrate 11 and a molding part 15
covering the passive devices is formed. The molding part 15
can serve to protect a mounting device 12 from external
environments or effects and firmly fix the mounting device 12
on the substrate 11.

[0012] In this case, since the integrated circuits and the
passive devices are mounted on one surface of the substrate,
there is a limitation in reducing a volume.

SUMMARY OF THE INVENTION

[0013] The present invention has been made in an effort to
provide an embedded ball grid array substrate capable of
forming a cavity on a core layer and embedding a semicon-
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ductor chip in the formed cavity to reduce a thickness, and a
manufacturing method thereof.

[0014] Anembedded ball grid array substrate according to
a preferred embodiment of the present invention includes: a
core layer made of an insulating material and having a cavity
therein; a semiconductor device embedded in the cavity of the
core layer; a first circuit layer formed on one surface of the
core layer and having a circuit pattern including a wire bond-
ing pad formed thereon; a second circuit layer formed on the
other surface of the core layer and having a circuit pattern
including a solder ball pattern formed thereon; and a wire
electrically connecting the semiconductor device to the wire
bonding pad.

[0015] The embedded ball grid array substrate may further
include a supporting layer made of an insulating material and
fixing the semiconductor device by being formed to surround
the semiconductor device.

[0016] The core layer may include: a first insulating layer
having one surface contacting the first circuit layer and
including a cavity therein to embed the semiconductor device
in the formed cavity; and a second insulating layer made of an
insulating material and having one surface contacting the first
insulating layer and the other surface contacting the second
circuit layer.

[0017] The embedded ball grid array substrate may further
include a via hole penetrating through the core layer to elec-
trically connect the first circuit layer to the second circuit
layer.

[0018] The embedded ball grid array substrate may further
include a first solder resist stacked on one surface of the first
circuit layer; a second solder resist stacked on one surface of
the second circuit layer; and a molding layer covering the first
solder resist layer.

[0019] According to another preferred embodiment of the
present invention, there is provided a manufacturing method
of an embedded ball grid array substrate, including: (A)
removing a copper clad of one surface of a first insulating
layer, after preparing a copper cladded laminate formed with
a copper clad at both sides of the first insulating layer and
forming a cavity; (B) attaching a heat-resistant tape to an
opposite surface to a surface from which the copper clad of
the copper clad laminate is removed; (C) mounting a semi-
conductor device in a cavity of the copper clad laminate and
stacking a second insulating layer and a copper clad on a
surface from which the copper clad is removed; (D) forming
a first circuit layer formed with a circuit pattern including a
wire bonding pad at a copper clad contacting the first insu-
lating layer and forming a circuit pattern including a solder
ball pad at a copper clad contacting the second insulating
layer; and (E) bonding and electrically connecting the semi-
conductor device to a wire bonding pad by a wire.

[0020] The manufacturing method of the embedded ball
grid array substrate may further include after step (C), (F)
forming a via hole penetrating through the first insulating
layer and a second insulating layer.

[0021] The manufacturing method of the embedded ball
grid array substrate may further include after step (D), (G)
stacking a first solder resist on a first circuit layer and stacking
a second solder resist on a second circuit layer; (H) forming
holes at a position corresponding to the wire bonding pad of
the first circuit layer at the first solder resist; and (I) forming
holes at a position corresponding to the solder ball pad of the
second circuit layer at the second solder resist.
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[0022] At step (B), the heat-resistant tape may be a poly-
imide film.
[0023] Step (C) may include: (C-1) mounting the semicon-

ductor device in the cavity of the copper clad laminate; (C-2)
stacking the second insulating layer on a surface from which
the copper clad is removed; (C-3) stacking the copper clad on
the second insulating layer by using a carrier; and (C-4)
removing the carrier.

[0024] Step (D) may include: (D-1) stacking adry filmon a
copper clad contacting the first insulating layer and a copper
clad contacting the second insulating layer; (D-2) forming a
pattern corresponding to a circuit pattern of the first circuit
layer including the wire bonding pad on the first dry film
stacked on the copper clad contacting the first insulating layer
and forming a pattern corresponding to a circuit pattern of the
second circuit layer including the solder ball pad on the sec-
ond dry film stacked on the copper clad contacting the second
insulating layer; and (D-3) completing the first circuit layer
and the second circuit layer formed with the circuit pattern
including the wire bonding pad and the solder ball pad by
etching the copper clad according to the pattern of the firstdry
film and the second dry film.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] FIG. 1 shows a packaging scheme according to the
prior art;
[0026] FIG. 2 is a structural diagram of an embedded ball

grid array according to a first preferred embodiment of the
present invention; and

[0027] FIGS. 3 to 16 are cross-sectional views showing a
manufacturing method of an embedded ball grid array sub-
strate according to the first preferred embodiment of the
present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0028] Various features and advantages of the present
invention will be more obvious from the following descrip-
tion with reference to the accompanying drawings.

[0029] The terms and words used in the present specifica-
tion and claims should not be interpreted as being limited to
typical meanings or dictionary definitions, but should be
interpreted as having meanings and concepts relevant to the
technical scope of the present invention based on the rule
according to which an inventor can appropriately define the
concept of the term to describe most appropriately the best
method he or she knows for carrying out the invention.

[0030] The above and other objects, features and advan-
tages of the present invention will be more clearly understood
from the following detailed description taken in conjunction
with the accompanying drawings. In the specification, in add-
ing reference numerals to components throughout the draw-
ings, it is to be noted that like reference numerals designate
like components even though components are shown in dif-
ferent drawings. Further, in describing the present invention,
a detailed description of related known functions or configu-
rations will be omitted so as not to obscure the gist of the
present invention.

[0031] Hereinafter, a preferred embodiment of the present
invention will be described in detail with reference to the
accompanying drawings.
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[0032] FIG. 2 is a structural diagram of an embedded ball
grid array according to a first exemplary embodiment of the
present invention.

[0033] Referring to FIG. 2, an embedded ball grid array
substrate according to a first preferred embodiment of the
present invention includes a core layer 110 made of an insu-
lating material and having a cavity 110aq included therein, a
semiconductor device 120 embedded in the cavity 110aa of
the core layer 110, a supporting layer 130 made of an insu-
lating material and fixing the semiconductor device 120 by
being formed to surround the semiconductor device 120, a
first circuit layer 140a formed on the upper portion of the core
layer 110 and formed with a circuit pattern including a wire
bonding pad 140aa, a second circuit layer 1405 formed on the
lower portion of the core layer 110 and formed with a circuit
pattern including a solder ball pad 140ba, a via hole 150
electrically connecting the upper and lower portions of the
core layer 110, a first solder resist layer 170a stacked on the
upper portion of the first circuit layer 1404, a second solder
resist layer 1705 stacked on the lower portion of the second
circuit layer 140a, and a molding layer 180 covering the first
solder resist layer 170a.

[0034] In this configuration, the core layer 110 is config-
ured to include two insulating layers 1104 and 1105 made of
an insulating material.

[0035] The first insulating layer 110a has one surface con-
tacting the first circuit layer 140a and includes a cavity 110aa
therein, wherein the cavity 110aa has the semiconductor
device 120 therein.

[0036] The second insulating layer 1105 is made of an
insulating material and has one surface contacting the first
insulating layer 110a and the other surface contacting the
second circuit layer 1405.

[0037] The first insulating layer 110a and the second insu-
lating layer 1105 may be made of the same material or may be
formed of different materials.

[0038] Meanwhile, one surface of the core layer 110 is
provided with solder balls 190 arranged in an array shape,
wherein the solder balls are connected to the solder ball pad
140ba. It is mounted on a motherboard (not shown) through
the solder ball 190.

[0039] When the solder balls 190 are connected to the sol-
der ball pad 14054, they may be connected to the solder ball
pad 140ba, having an Ni/Au plating layer 140565 therebe-
tween.

[0040] Next, an example of the semiconductor device 120
mounted on the core layer 110 may include a transistor, a
diode, an IC chip, or the like.

[0041] The semiconductor device 120 is connected to the
wire bonding pad 140aa of'the first circuit layer 140a formed
on the upper portion of the core layer 110 through the wire
160.

[0042] The supporting layer 130 is formed to surround the
semiconductor device 120. In this case, the supporting layer
130 may be made of the same material as an insulating mate-
rial of the second insulating layer 11064.

[0043] The solder resist layers 170a and 1705 are stacked
on the first circuit layer 1404 or the second circuit layer 1405
and are provided with a window for the wire bonding pad
140aa or the solder ball pad 1405ba.

[0044] Next, the molding layer 180 has the solder resist
layer 170a formed on the upper portion thereof to serve to
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protect the semiconductor device 120 from external environ-
ments or effects and firmly fixes the semiconductor device
120 to the core layer 110.

[0045] As long as the material of the molding layer 180 is
softened by heating, any materials may be used. As an
example of a material of the molding layer 180, melamine
derivatives, such as epoxy resin, BT resin, or the like, liquid
crystal polymer, PPE resin, polyimide resin, fluororesin, phe-
nol resin, polyamide bismaleimide, etc., may be used. In
addition, the molding layer 180 may include a filling agent,
such as filler or fiber, or the like.

[0046] Meanwhile, the ball grid array substrate according
to a first exemplary of the present invention has only the
circuit layer 140a on the upper portion of the core layer 110,
but may be configured to include a plurality of circuit layers
by consecutively stacking the insulating layer and the circuit
layer.

[0047] FIGS. 3to 16 are process diagrams showing a manu-
facturing method of an embedded ball grid array substrate
according to the first exemplary embodiment of the present
invention.

[0048] Referring to FIG. 3, in the embedded ball grid array
substrate according to the first preferred embodiment of the
present invention, a copper cladded laminate (CCL) in which
copper clads 210a and 2105 are stacked on a first insulating
layer 200 is prepared.

[0049] In this case, there are various kinds of copper clad-
ded laminates, such as glass/epoxy copper cladded laminate,
heat-resistant resin copper cladded laminate, paper/phenol
copper cladded laminate, high-frequency copper cladded
laminate, flexible copper cladded laminate (polyimide film),
and composite copper cladded laminate, or the like. Among
others, the glass/epoxy copper cladded laminate is mainly
used to manufacture a both-side printed circuit board and a
multi-layer printed circuit board.

[0050] As shown in FIG. 4, a cavity 220 is formed in the
first insulating layer 200 and a copper clad (herein, upper
copper clad 210q) of any one side is removed. In this case, a
method of forming the cavity 220 may be formed by a punch-
ing or drill bit.

[0051] Thereafter, as shown in FIG. 5, a heat-resistant tape
230 is stacked on one surface of the first insulating layer 200
formed with the cavity 220. Herein, the heat-resistant tape
230 may use several materials insensitive to heat, preferably,
a polyimide film.

[0052] Next, as shown in FIG. 6, the semiconductor device
240 is mounted in the cavity 220. In this case, the semicon-
ductor device 240 is mounted so that the wire bonding pad
formed on a surface contacting the heat-resistant tape 230 of
the first insulating layer 200 and the wired bonding pad of the
semiconductor device 240 electrically connectable to each
other by the wire face the heat-resistant tape 230 in the sub-
sequent process.

[0053] As shown in FIG. 7, the second insulating layer
2505 is stacked to cover the semiconductor device 240 and a
copper clad 260 is stacked thereon, which is in turn com-
pressed as shown in FIG. 8.

[0054] Inthis case, the second insulating layer 2505 may be
a prepreg and when the second insulating layer 25056 is
stacked to cover the semiconductor device 240, a gap between
the semiconductor device 240 and the cavity 220 is filled with
the second insulating layer 2505 to form a supporting layer
280 as can be appreciated from FIG. 8.
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[0055] The copper clad 260 uses a carrier 270 when being
stacked in the second insulating layer 2505, such that it may
be stacked in the second insulating layer 2505. In this case, the
carrier 270 is removed after the copper clad 260 is stacked in
the second insulating layer 2504. In this case, two insulating
layers, i.e., insulating layers denoted by reference numerals
200 and 2505 form the core layer in the present invention.
[0056] Subsequently, the heat-resistant tape 230 is removed
and the copper clad 2105 is exposed on a surface from which
the heat-resistant tape 230 is removed.

[0057] Next, as shown in FIG. 9, in order to form the via
hole electrically connecting the upper and lower surfaces of
the insulating layers 200 and 2505, a through hole 290 is
formed by being machined.

[0058] In this case, a process of forming the through hole
may use a scheme that forms a through hole along a previ-
ously set position by using a computer numerical control
(CNC) drill or a laser drill.

[0059] Meanwhile, after forming the through hole 290, it is
preferable to perform a desmear process that melts the insu-
lating layers 200 and 2505, etc., due to heat generated at the
time of forming the through hole 290 to remove smear gen-
erated from a side wall of the through hole 290.

[0060] Thereafter, as shown in FIG. 10, the surfaces of the
insulating layers 200 and 2505 and the inner wall of the
through hole 290 are provided with copper plating layers
300a and 3005 electrically connected to each other by an
electroless plating and an electroplating.

[0061] In this case, since the side wall of the through hole
290 of the insulating layers 200 and 2505 is made of an
insulating material, an copper electroplating cannot be per-
formed immediately after the through hole 290 is formed.
[0062] Therefore, the electroless copper plating is per-
formed in order to perform the electrical connection and
electro copper plating of the formed through hole 290,
thereby forming a copper electroplating layer 300qa. After the
electroless copper plating is completed, a copper electroplat-
ing layer 3005 is formed by performing the copper electro-
plating using a direct current rectifier after dipping the insu-
lating layers 200 and 2505 in a copper plating container.
[0063] It is preferable that the copper electroplating uses a
scheme of precipitating copper with current suitable for the
direct current rectifier by calculating an area to be plated.
[0064] It is advantageous in that the copper electroplating
has more excellent physical characteristics than the electro-
less copper plating layer and more easily forms the thick
copper plating layer.

[0065] Next, as shown in FIG. 11, dry films 310a and 3105
are each applied to the upper and lower copper plating layers
300a and 3005 of the insulating layers 200 and 2505.

[0066] Inthis case, the dry films 3104 and 3105 are formed
of three layers, that is, a cover film, a photo-resist film, and a
mylar film, wherein the photo-resist film substantially serves
as a resist.

[0067] Next, as shown in FIG. 12, a predetermined pattern
is formed on the dry films 310a and 3106 by exposing and
developing the dry films 310a and 3105 on which a predeter-
mined pattern is printed.

[0068] In this case, the predetermined pattern includes a
circuit pattern, a land of a via hole E, a wire bonding pad
pattern, and a solder ball pad pattern.

[0069] The exposure and development process of the dry
films 310a and 31056 adhere an art work film, on which a
predetermined pattern is printed, to the dry films 310a and
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3106 and then irradiate ultraviolet rays. In this case, ultravio-
let rays do not transmit a black portion in which the art work
film pattern is printed and ultraviolet rays transmit a non-
printed portion, thereby curing the dry film under the art work
film. If the insulating layers 200 and 25056 on which the dry
films 310a and 3105 are cured is dipped in the developer, a
portion in which the dry films 310a and 3105 are not cured is
removed by the developer and a portion in which the dry films
310a and 3105 are cured remains, thereby forming the etch-
ing resist pattern.

[0070] As shown in FIG. 13, the upper and lower copper
dads 2105 and 260 and the copper plating layers 300a and
3005 in a portion other than a portion corresponding to a
predetermined pattern of the dry films 310a and 3105 are
removed through etching by using the dry films 3104 and
3106 formed with the predetermined pattern as an etching
resist and spraying an etchant to the insulating layers 200 and
2505.

[0071] Thereafter, as shown in FIG. 14, the dry films 310qa
and 3105 applied to both surfaces of the upper and lower
portions of the insulating layers 200 and 2505 are removed by
apeeling off process and the solder resists 320a and 3205 are
applied and then pseudo-dried.

[0072] In this case, the dry films 310a and 3104 are
removed by using a stripper including sodium hydroxide
(NaOH) or potassium hydroxide (KOH), or the like.

[0073] Inthe process of FIGS. 11 to 14 as described above,
the dry films 310a and 3105 are used as the etching resist but
may use a liquid-state photosensitive material as the etching
resist.

[0074] In this case, the liquid-state photosensitive material
photosensitized by ultraviolet rays is applied to the copper
plating layers 300a and 3005 of the insulating layers 200 and
2505 and is dried. Subsequently, the photosensitive material
is exposed and developed by using the art work film on which
a predetermined pattern is formed, thereby forming a prede-
termined pattern on the photosensitive material.

[0075] Next, the upper and lower copper dads 2105 and 260
and the copper plating layers 300a and 3005 in a portion other
than a portion corresponding to a predetermined pattern of the
photosensitive material are removed through etching by using
the photosensitive material formed with the predetermined
pattern as an etching resist and spraying an etchant to the
insulating layers 200 and 2504. Thereafter, the photosensitive
material is removed. In this case, as the method of coating the
liquid-state photosensitive material, there are a dip coating
method, aroll coating method, an electro-deposition method,
or the like.

[0076] The method of using the liquid-state photosensitive
material may apply thinner than the dry films 310a and 3105,
thereby making it possible to form more finely circuit pat-
terns. In addition, when there are rugged portions on the
insulating layers 200 and 2505, the photosensitive material
may fill the rugged portions to make the surface thereof
uniform.

[0077] Meanwhile, the problem where the solder resists
320a and 3205 and the copper plating layer 3005 are not
completely adhered to each other may be caused.

[0078] Therefore, before the solder resists 320a and 3205
are applied, itis preferable to wash the surface of the substrate
and perform pretreatment giving roughness on the surface of
the substrate in order to improve the adhesion between the
solder resists 320a and 3206 and the copper plating layer
3005.
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[0079] As a method of applying the solder resists 320a and
3205, a screen printing method, a roller coating method, a
curtain coating method, a spray coating method, etc., may be
used.

[0080] In this case, the screen printing method is a method
of directly printing the solder resist pattern and the roller
coating method is a method of applying solder resist ink,
which has lower viscosity than that used in the screen printing
method, to a roller made of rubber and coating it on the
substrate.

[0081] Inaddition, the curtain coating method is a method
of'using the solder resist ink having viscosity lower than that
used in the roller coating method and the spray coating
method is a method of spraying and coating the resist ink.
[0082] Next, after the art work film, on which the solder
resist pattern is printed, is adhered to the upper and lower
solder resists 320a and 3205, the solder resists 320a and 3205
are exposed and developed, thereby curing the solder resists
320a and 3205 corresponding to the solder resist pattern.
[0083] Inthiscase, ultraviolet rays do not transmit the black
portion in which the solder resist pattern of the art work film
is printed during the exposure process and transmit the non-
printed portion, thereby curing the solder resists 320a and
3205.

[0084] Thereafter, after the art work film is removed, the
solder resists 320a and 3204 in the non-cured portion are
removed during the development process, thereby forming
the solder resist pattern.

[0085] Thereafter, the UV-curing is made by irradiating
ultraviolet rays and the solder resists 320a and 3206 are
completely cured by using the dryer (not shown).

[0086] In the case, it is preferable to further perform a
process of removing the residuals, foreign materials, etc., of
the solder resists 320a and 32056 remaining in the portion, in
which the solder resists 320a and 3206 are removed, by
plasma, or the like.

[0087] Next, as shown in FIG. 16, a Ni/Au plating layer 330
is formed in the solder ball pad pattern.

[0088] Next, the semiconductor device 240 and the wire
bonding pad are bonded and electrically connected to each
other by using the wire 340, the solder ball 350 is formed, and
the molding 360 is then made, thereby forming the ball gray
array substrate.

[0089] According to the present invention, the connection
state of the embedded components can be checked by the
naked eye by connecting between the semiconductor devices
and the wire bonding pads by the wire, thereby making it
possible to increase the connection reliability.

[0090] In addition, according to the present invention, the
fine circuit pattern can be formed by connecting between the
semiconductor devices and the bonding pads by the wire.
[0091] Although the preferred embodiments of the present
invention have been disclosed for illustrative purposes, those
skilled in the art will appreciate that various modifications,
additions and substitutions are possible, without departing
from the scope and spirit of the invention as disclosed in the
accompanying claims. Accordingly, such modifications,
additions and substitutions should also be understood to fall
within the scope of the present invention.

1-5. (canceled)

6. A manufacturing method of an embedded ball grid array
substrate, comprising:
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(A) removing a copper clad of the first insulating layer,
after preparing a copper cladded laminate formed with a
copper clad at both sides of the first insulating layer and
forming a cavity;

(B) attaching a heat-resistant tape to an opposite surface to
a surface from which the copper clad of the copper clad
laminate is removed;

(C) mounting a semiconductor device in a cavity of the
copper clad laminate and stacking a second insulating
layer and a copper clad on a surface from which the
copper clad is removed;

(D) forming a first circuit layer formed with a circuit pat-
tern including a wire bonding pad at a copper clad con-
tacting the first insulating layer and forming a circuit
pattern including a solder ball pad at a copper clad con-
tacting the second insulating layer; and

(E) bonding and electrically connecting the semiconductor
device to a wire bonding pad by a wire.

7. The manufacturing method of the embedded ball grid
array substrate as set forth in claim 6, further comprising after
step (C),

(F) forming a via hole penetrating through the first insulat-

ing layer and a second insulating layer.

8. The manufacturing method of the embedded ball grid
array substrate as set forth in claim 6, further comprising after
step (D),

(G) stacking a first solder resist on a first circuit layer and

stacking a second solder resist on a second circuit layer;

(H) forming holes at a position corresponding to the wire
bonding pad of the first circuit layer at the first solder
resist; and

(D) forming holes at a position corresponding to the solder
ball pad of the second circuit layer at the second solder
resist.
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9. The manufacturing method of the embedded ball grid
array substrate as set forth in claim 6, wherein at step (B), the
heat-resistant tape is a polyimide film.

10. The manufacturing method of the embedded ball grid
array substrate as set forth in claim 6, wherein step (C)
includes:

(C-1) mounting the semiconductor device in the cavity of

the copper clad laminate;

(C-2) stacking the second insulating layer on a surface
from which the copper clad is removed;

(C-3) stacking the copper clad on the second insulating
layer by using a carrier; and

(C-4) removing the carrier.

11. The manufacturing method of the embedded ball grid
array substrate as set forth in claim 6, wherein step (D)
includes:

(D-1) stacking a dry film on a copper clad contacting the
first insulating layer and a copper clad contacting the
second insulating layer;

(D-2) forming a pattern corresponding to a circuit pattern
of the first circuit layer including the wire bonding pad
on the first dry film stacked on the copper clad contacting
the first insulating layer and forming a pattern corre-
sponding to a circuit pattern of the second circuit layer
including the solder ball pad on the second dry film
stacked on the copper clad contacting the second insu-
lating layer; and

(D-3) completing the first circuit layer and the second
circuit layer formed with the circuit pad including the
wire bonding pad and the solder ball pad by etching the
copper clad according to the pattern of the first dry film
and the second dry film.
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