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ELECTRONIC PACKAGE, PACKAGE
CARRIER, AND METHOD OF
MANUFACTURING PACKAGE CARRIER

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to an electronic pack-
age, a package carrier, and a method of manufacturing the
package carrier.

[0003] 2. Description of Related Art

[0004] During the general process of manufacturing semi-
conductor devices, after the microminiaturized circuitry is
fabricated on the wafer, the wafer is diced to into a plurality of
dies. Subsequently, the dies are packaged and respectively
mounted on the package carriers to form a plurality of elec-
tronic packages. In general, the above mentioned carrier plat-
form has a similar structure to the printed wire board. That is,
the package carrier usually includes at least two wiring layers
and at least one core layer interposed therebetween, and the
core layer may be a cured prepreg. Accordingly, the conven-
tional electronic package includes at least two wiring layers
and at least one insulating layer (core layer) besides the die.

SUMMARY OF THE INVENTION

[0005] The object of the present invention is to provide a
package carrier, which is capable of mounting at least one
electronic component.

[0006] The object of the present invention is to provide a
method of manufacturing the abovementioned package car-
rier.

[0007] The object of the present invention is to provide an
electronic package including the abovementioned package
carrier.

[0008] In order to achieve the aforementioned objects,
according to an embodiment of the present invention, a
method of manufacturing package carrier is provided. In the
method, a holding substrate and a conductive layer formed
thereon are provided. Next, an insulating pattern is formed on
the conductive layer and exposes a portion of the conductive
layer. In addition, a supporting board is provided, and the
insulating pattern is detachably fixed in the supporting board.
After the insulating pattern is detachably fixed in the support-
ing board, the holding substrate is removed, and the conduc-
tive layer remains. After the holding substrate is removed, the
conductive layer is patterned to form a wiring layer.

[0009] According to an embodiment of the present inven-
tion, a package carrier is provided. The package carrier
includes a wiring layer and an insulating pattern. The wiring
layer includes at least one connecting pad and at least one
mounting pad. The mounting pad is used for mounting an
electronic component, and the connecting pad is used for
electrically connecting the electronic component. The insu-
lating pattern is stacked on and connected to the wiring layer.
[0010] According to an embodiment of the present inven-
tion, an electronic package is provided. The electronic pack-
age includes the abovementioned carrier package, an elec-
tronic component and a molding layer. The electronic
component is mounted on the mounting pad and electrically
connected to at least one connecting pad. The wiring layer is
configured between the electronic component and the insu-
lating pattern. The molding layer covers the wiring layer and
the electronic component.
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[0011] Accordingly, the holding substrate and the support-
ing board are used in the present invention to manufacture the
package carrier. The package carrier and electronic package
without the core layer can be fabricated by the manufacturing
method of the present invention, which is distinguishable
over the conventional technique.

[0012] In order to further the understanding regarding the
present invention, the following embodiments are provided
along with illustrations to facilitate the disclosure of the
present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1A to FIG. 3E respectively show sectional
views of the package carrier in different steps of the manu-
facturing method provided in accordance with an embodi-
ment of the present invention;

[0014] FIG. 4A to FIG. 4C respectively show sectional
views of the electronic package in different steps of the manu-
facturing method provided in accordance with an embodi-
ment of the present invention;

[0015] FIG. 5A to FIG. 5F respectively show sectional
views of the package carrier in different steps of the manu-
facturing method provided in accordance with another
embodiment of the present invention; and

[0016] FIG. 6A to FIG. 6C respectively show sectional
views of the electronic package in different steps of the manu-
facturing method provided in accordance with another
embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0017] The aforementioned illustrations and following
detailed descriptions are exemplary for the purpose of further
explaining the scope of the present invention. Other objec-
tives and advantages related to the present invention will be
illustrated in the subsequent descriptions and appended draw-
ings.

[0018] FIG. 1A to FIG. 3E respectively show sectional
views of the package carrier in different steps of the manu-
facturing method provided in accordance with an embodi-
ment of the present invention. FIG. 1A to FIG. 1C show the
formation of the insulating pattern on the conductive layer.
Please refer to FIG. 1A and FIG. 1B. FIG. 1B is a sectional
view taken along a line I-I in FIG. 1A. In the method of
manufacturing the package carrier according to the instant
embodiment, a conductive layer 110 and a holding substrate
120 are provided. The conductive layer 110 is stacked on the
holding substrate 120 and can be made of metal foil, such as
a copper foil, a silver foil, an aluminum foil or an alloy foil.
[0019] Theholding substrate 120 includes a main plate (not
labeled) and a release layer 121, and the release layer 121 is
interposed between the conductive layer 110 and the main
plate. The main plate can be a ceramic plate, a metal plate, or
a composite plate made of different kinds of materials. In the
embodiment shown in FIG. 1B, the main plate is a composite
plate and has multilayers. Specifically, the main plate
includes a dielectric layer 123, two metal layers 122 and 124.
The dielectric layer 123 is interposed between the two metal
layers 122 and 124, and the release layer 121 is interposed
between the metal layer 122 and the conductive layer 110.
[0020] Themain plate can be a copper clad laminate (CCL),
and the conductive layer 110 can be a metal foil, such as a
copper foil, a silver foil, an aluminum foil, or an alloy foil.
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The dielectric layer 123 can be a cured prepreg, a resin layer
and a ceramic layer. In addition, in the instant embodiment,
the thickness T1 of the conductive layer 110 is larger than the
thickness T2 of the metal layer 122. For example, the con-
ductive layer 110 can be a copper foil having a thickness of 18
um, and the metal layer 122 can be a copper foil having a
thickness of 3 pm.

[0021] The conductive layer 110 can be connected to the
holding substrate 120 through the release layer 121. However,
the conductive layer 110 is adhered to the release layer 121
with a weak adhesion force so that the conductive layer 110 is
easily separated from the release layer 121 when an enough
external force is applied to the conductive layer 110. For
example, the conductive layer 110 can be peeled off from the
release layer 121 by hand. Additionally, the release layer 121
can be a metal sheet, such as an alloy sheet, or a polymer film.
[0022] Please refer to FIG. 1C. Subsequently, an insulating
pattern 131 is formed on the conductive layer 110. The insu-
lating pattern 131 has a thickness T3 ranging from 10 to 50
um. The insulating pattern 131 locally covers the surface 110s
of the conductive layer 110, and exposes a portion of the
conductive layer 110. Furthermore, the insulating pattern 131
has at least one opening formed therein. Taking FIG. 1C as an
example, the insulating pattern 131 has two openings 131a
and 1315, both of which extend to the surface 110s. The
insulating pattern 131 can be a solder mask layer, such as a
wet film solder mask or a dry film solder mask. In addition,
the insulating pattern 131 may be formed by inkjet printing or
lamination. Furthermore, the solder mask may be photosen-
sitive, and openings 131a and 1315 may be formed by expo-
sure and development.

[0023] Afterthe insulating pattern 131 is formed, a bonding
material 132 is formed on the surface 110s of the conductive
layer 110 which is exposed by the insulating pattern 131. The
bonding material 132 can be a solder layer, metallic layer or
organic solderability preservatives (OSP) layer. The solder is,
for example, tin paste, silver glue or copper paste, and the
metallic layer is, for example, a nickel layer, a gold layer, a
silver layer, a palladium layer, a Ni/Au layer, or a Ni/Pd/Au
layer, in which both the Ni/Au layer and the Ni/Pd/Au layer
are multilayer films.

[0024] The solder may be formed by applying or dispens-
ing, and the metallic layer may be formed by deposition, such
as chemical vapor deposition (CVD), physical vapor deposi-
tion (PVD), electroplating or electroless plating. The physical
vapor deposition is, for example, evaporation or sputtering.
The OSP layer may be formed by dipping.

[0025] FIG.2Ato FIG. 2C illustrate the cross-section views
of the supporting board 200 (please refer to FIG. 2C) pro-
vided in the method of manufacturing the package carrier
according to the instant embodiment, and further illustrate the
method of fabricating the supporting board 200. Please refer
to FIG. 2A and FIG. 2B. In the method of fabricating the
supporting board 200, first, an imprint template 20 having an
imprinting pattern P1 is provided. Subsequently, the metal
layer 211 is laminated with a plastic board 220 by using the
imprint template 20 so that the metal layer 211 is bonded to
the plastic board 220, and the imprinting pattern P1 is trans-
ferred into the metal layer 211 to form a depression pattern
P2.

[0026] The plastic board 220 has thermosetting property.
Before the metal layer 211 is laminated with the plastic board
220, the plastic board 220 is a prepreg in semi-cured state, i.e.,
the B-stage prepreg. As such, while the metal layer 211 is
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being laminated on the plastic board 220, a thermal process is
performed to cure the plastic board 220.

[0027] Additionally, another metal layer 212 and the metal
layer 211 can be laminated on the plastic board 220 during the
same lamination process, and the plastic board 220 is inter-
posed between the two metal layers 211 and 212. The metal
layers 211 and 212 can be made of metal foil, such as cooper
foil, silver foil or alloy foil. However, in another embodiment,
the plastic board 220 is laminated with only one metal layer
211, and the metal layer 212 or the other metal layers are
omitted.

[0028] Please refer to FIG. 2B and FIG. 2C. After the metal
layers 211 and 212 are laminated with the plastic board 220,
the imprint template 20 is removed to expose the metal layer
211 having the depression pattern P2. At this time, the fabri-
cation of the supporting board 200 including the plastic board
220 and two metal layers 211 and 212 has been substantially
completed. The depression pattern P2 is aligned to the insu-
lating pattern 131 to accommodate the insulating pattern 131.
In addition, in the instant embodiment, a portion of the
imprinting pattern P1 or the whole imprinting pattern P1 can
be the same as the insulating pattern 131.

[0029] Notably, the supporting board 200 illustrated in
FIG. 2A to FIG. 2C is a composite board having a multilay-
ered structure and including the plastic board 220 and two
metal layers 211 and 212. However, in another embodiment,
the supporting board may be a ceramic board, a metal board,
athermoplastic board, or a composite board without the mul-
tilayered structure. The thermoplastic board is, for example, a
polymethacrylate board, i.e., an acrylic board. The metal
board can be made of a single metal material or an alloy
material. Thus, the supporting board 200 is not limited to the
composite board as shown in FIG. 2C.

[0030] FIG. 3A to FIG. 3D show the method of manufac-
turing the wiring layer of the package carrier according to the
instant embodiment. Please refer to FIG. 3A. The supporting
board 200 shown in FIG. 3A is flipped in comparison with the
supporting board 200 shown in FIG. 2C. After the fabrication
of'the supporting board 200, the insulating pattern 131 is fixed
in the depression pattern P2 so that the conductive layer 110,
the holding substrate 120, the insulating pattern 131 and the
supporting board 200 are integrated to one. Meanwhile, the
metal layer 211 is interposed between the insulating pattern
131 and the plastic board 220, as shown in FIG. 3A.

[0031] In the instant embodiment, the step of fixing the
insulating pattern 131 in the depression pattern P2 can
include fitting the insulating pattern 131 into the depression
pattern P2. Specifically, the supporting board 200 is pressed
in the insulating pattern 131. Because the depression pattern
P2 is aligned to the insulating pattern 131 and capable of
accommodating the insulating pattern 131, the insulating pat-
tern 131 is fitted in the depression pattern P2 after the sup-
porting board 200 is pressed into insulating pattern 131.

[0032] A suitable tolerance between the insulating pattern
131 and the depression pattern P2 can be designed so that the
insulating pattern 131 can be in contact with the sidewall of
the depression pattern P2 after the insulating pattern 131 is
fitted within the depression pattern P2. As such, enough fric-
tion force is generated to prevent the insulating pattern 131
and the depression pattern P2 from being easily separated
from each other. Accordingly, the insulating pattern 131 can
be detachably fixed in the depression pattern P2. In addition,
the thickness T3 of the insulating pattern 131 can be greater



US 2015/0162275 Al

than or equal to a depth D1 of the depression pattern P2. In
another case, the thickness T3 can be less than the depth D1 of
the depression pattern P2.

[0033] The abovementioned step of pressing the insulating
pattern 131 into the depression pattern P2 is performed under
vacuum, in which a negative pressure can be generated in the
depression pattern P2 so that the external atmospheric pres-
sure is applied to the supporting board 200 and the conductive
layer 110. As such, the connection between the supporting
board 200 and the conductive layer 110 can be enforced so
that the supporting board 200 does not easily drop off from
the insulating pattern 131. However, notably, the insulating
pattern 131 can be detachably fixed in the depression pattern
P2 by adhering.

[0034] For example, during the step of pressing, both the
supporting board 200 and the insulating pattern 131 can be
heated to soften the insulating pattern 131 and generate adhe-
sive ability. As such, the insulating pattern 131 is capable of
adhering to the supporting board 200 and fixed in the depres-
sion pattern P2. In addition, besides the insulating pattern
131, the other adhesive materials can be used to adhere the
supporting board 200 to the insulating pattern 131. The adhe-
sive material can be a reusable pressure sensitive adhesive,
such as a rubber-based pressure sensitive adhesive, acrylic-
based pressure sensitive adhesive or silicone resin-based
pressure sensitive adhesive. In addition, the adhesive material
may be made of silicone resin, rubber, polydimethylsiloxane
(PDMS), polymethylmethacrylate (PMMA, or acrylic) or
resin.

[0035] Please refer to FIG. 3A and FIG. 3B. After the
insulating pattern 131 is detachably fixed in the depression
pattern P2, the holding substrate 120 is removed and the
conductive layer 110 remains on the supporting board 200
without being covered. There are many ways of removing the
holding substrate 120. In the instant embodiment, the holding
substrate 120 can be removed from the conductive layer 110
by peeling off the release layer 121, which can be performed
by hand or machine. In addition, in another embodiment,
when the holding substrate 120 is a metal substrate, the hold-
ing substrate 120 can be removed by an etching process.
Accordingly, the means of removing the holding substrate
120 is not limited to peeling.

[0036] Please refer to FIG. 3B and FIG. 3C. Subsequently,
the conductive layer 110 is patterned to form a wiring layer
111. The wiring layer 111 can be formed by photolithography
and etching. The wiring layer 111 includes at least one con-
necting pad 112 and at least one mounting pad 113. The
mounting pad 113 is used for mounting an electronic compo-
nent 410 (please refer to FIG. 4B), and the connecting pad 112
is used for electrically connecting the electronic component
410. Additionally, only one mounting pad 113 and two con-
necting pads 112 are shown in FIG. 3C. In another embodi-
ment, the number of the mounting pads 113 may be a plural-
ity, and the number of the connecting pads 112 may be one,
three or larger than three. Accordingly, both the numbers of
the mounting pads 113 and the connecting pads 112 are not
limited to the number shown in FIG. 3C.

[0037] Please refer to FIG. 3D. After the formation of the
wiring layer 111, the surface roughness of the wiring layer
111 can be changed. Specifically, according to the demands of
the product, a surface treatment, such as roughening or pol-
ishing treatment, is performed on the surface 111s of the
wiring layer 111 so that the roughness of the surface 111s
satisfies the demands of the product. The roughening treat-
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ment can be a black oxide treatment or a brown oxide treat-
ment, which are usually applied in the manufacturing pro-
cesses of printed circuit boards (PCB). After the roughening
treatment is performed on the wiring layer 111, a rough oxide
layer, such as a copper oxide layer, is formed on the surface
111s. As such, the surface roughness of the surface 111s can
be increased.

[0038] The polishing treatment can be a brushing or elec-
tropolishing treatment. After the conductive layer 110 is pol-
ished, the surface roughness of the surface 110s is decreased.
In addition, a rough oxide layer, such as a copper oxide layer,
can be pre-formed on the surface 1115 ofthe wiring layer 111.
The abovementioned surface treatment, such as a brushing
treatment, laser treatment or plasma etching treatment can be
performed to remove a portion of rough oxide layer to
decrease the surface roughness of the surface 111s.

[0039] After the surface roughness of the wiring layer 111
is changed, a protective layer 140 can be formed on the wiring
layer 111. At this time, a package carrier 311 including the
supporting board 200, the wiring layer 111, the insulating
pattern 131 stacked on and connected to the wiring layer 111,
the bonding material 132 and protective layer 140 is basically
completed. The material of the protective layer 140 may be
the same as the bonding material 132. That is to say, the
protective layer 140 can be a solder layer, metallic layer or
organic solderability preservatives (OSP) layer. Notably, in
the instant embodiment, the method of manufacturing the
package carrier includes the steps of changing the surface
roughness of the wiring layer 111 and forming the protective
layer 140. However, in another embodiment, the abovemen-
tioned two steps can be omitted. In this case, the package
carrier 311 may not include the protective layer 140.

[0040] Please referto FIG. 3E, which shows the top view of
FIG. 3D. Inthe instant embodiment, a plurality of the package
carriers 311 are directly formed on the working panel 300. To
put it concretely, the working panel 300 includes a plurality of
substrate strips 301, and each of the substrate strips 301 may
include one or more package carriers 311. After the process
shown in FI1G. 3D is performed, a plurality of package carriers
311 can be formed on the substrate strips 301 during the same
process. Please refer to FIG. 3D and FIG. 3E. Subsequently,
the supporting board 200, the insulating pattern 131, and the
wiring layer 111 are diced to divide the working panel 300
into a plurality of separated substrate strips 301.

[0041] FIG. 4A to FIG. 4C respectively show sectional
views of the electronic package in different steps of the manu-
facturing method provided in accordance with an embodi-
ment of the present invention. Please refer to FIG. 4A and
FIG. 4B.FIG. 4B is a sectional view taken along a line II-IT in
FIG. 4A. After the working panel 300 is diced to form the
plurality of substrate strips 301, one or more electronic com-
ponents 410 are mounted on one of the substrate strips 301.
The electronic component 410 can be mounted on the sub-
strate strip 301 by wire bonding or flip-chip bonding. The
electronic component 410 can be a die or a discrete compo-
nent. The electronic component 410 is mounted on the
mounting pad 113, and the wiring layer 111 is interposed
between the electronic component 410 and the insulating
pattern 131.

[0042] Subsequently, a molding layer 430 covering the wir-
ing layer 111 and the electronic component 410 is formed on
the wiring layer 111. Furthermore, the molding layer 430
encapsulates the electronic component 410. At this time, the
fabrication of an electronic package 400 including the pack-
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age carrier 311, the electronic component 410 and the mold-
ing layer 430 is basically completed.

[0043] Inthe embodiment shown in FIG. 4B, the electronic
component 410 is mounted on the substrate strip 301 by wire
bonding, and attached on the mounting pad 113 by an adhe-
sive layer 420. The adhesive layer 420 can be silver glue or
polymer glue. When the adhesive layer 420 is silver glue, the
adhesive layer 420 may diffuse due to the surface roughness
of the mounting pad 113. However, because the surface
roughness of the surface 111s of the wiring layer 111 can be
changed by performing a surface treatment, the diffusion of
the adhesive layer 420 can be attenuated. As such, the elec-
tronic component 410 can be firmly attached on the mounting
pad 113. For similar reasons, the bonding force between the
molding layer 430 and the wiring layer 111 is related to the
surface roughness of the surface 111s. Accordingly, the bond-
ing force between the molding layer 430 and the wiring layer
111 can be improved by performing the abovementioned
surface treatment on the wiring layer 111 to prevent the mold-
ing layer 430 from dropping off.

[0044] Please refer to FIG. 4B and FIG. 4C. Subsequently,
the insulating pattern 131 is detached from the depression
pattern P2 to separate the supporting board 200 from the
insulating pattern 131. Specifically, the connecting force
between the supporting board 200 and the insulating pattern
131 is weaker or much less than that between the insulating
pattern 131 and the wiring layer 111. The insulating pattern
131 is fitted in the depression pattern P2, and enough external
force can be applied by hand or machine to the supporting
board 200 to separate the supporting board 200 from the
insulating pattern 131.

[0045] After the supporting board 200 and the insulating
pattern 131 are separated from each other, the insulating
pattern 131 is exposed. The opening 131« is aligned to the
connecting pad 112, and the opening 1315 is aligned to the
mounting pad 113. In addition, the bonding material 132
exposed by the opening 131a can be used to connect the
solder, such as tin balls, and the bonding material 132 exposed
by the opening 1315 can be used to connect the heat sink to
assist in the heat dissipation of the electronic component 410.
Thereafter, the substrate strip 301 (please refer to FIG. 4A) is
diced by a cutting tool 40 to form the electronic package 401
and the package carrier 312 thereof without the supporting
board 200.

[0046] Please refer to FIG. 5A to FIG. 5F. FIG. 5A to FIG.
5F respectively show sectional views of the package carrier in
different steps of the manufacturing method provided in
accordance with another embodiment of the present inven-
tion. Similar to the aforementioned embodiments, in the
instant embodiment, the method of manufacturing the pack-
age carrier includes the steps of providing the holding sub-
strate 120 and conductive layer 110, which are described in
the aforementioned embodiments, and forming the insulating
pattern 131 and bonding material 132, as shown in FIG. 1C.
[0047] A difference between this embodiment and the pre-
vious embodiment is that the supporting board 200' provided
in the instant embodiment includes a bonding layer 213.
Specifically, the supporting board 200' of the instant embodi-
ment is a composite board, which includes a plate 210, two
metal layers 211 and 212, and a bonding layer 213. The two
metal layers 211 and 212 are respectively laminated on two
opposite sides of the plate 210, and the bonding layer 213 is
formed on one (metal layer 211) of the metal layers 211 and
212.
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[0048] The plate 210 has thermosetting property. That is,
before the metal layer 211 is laminated with the plate 210, the
plate 210 is a prepreg in semi-cured state. As such, while the
metal layer 211 is being laminated on the plate 210, a thermal
process is performed to cure the plate 210. As the previous
embodiment mentioned, the metal layers 211 and 212 can be
made of metal foil, such as cooper foil, silver foil or alloy foil.
Additionally, in another embodiment, the plate 210 is lami-
nated with only one metal layer 211, and the metal layer 212
or the other metal layers are omitted.

[0049] In another embodiment, the bonding layer 213 can
be directly formed on the plate 210. In the instant embodi-
ment, the plate 210 can be a ceramic plate, a metal plate, a
plastic plate, or a composite plate without the multilayered
structure. The plastic plate is, for example, a polymethacry-
late plate, i.e., anacrylic plate. The metal plate can be made of
a single metal material or an alloy material.

[0050] Thebonding layer 213 can be a releasable adhesive,
such as UV-curing adhesive, thermo-curing adhesive or metal
adhesive tape. In another embodiment, the bonding layer 213
can be a reusable pressure sensitive adhesive, such as rubber-
based pressure sensitive adhesive, acrylic-based pressure sen-
sitive adhesive or silicone resin-based pressure sensitive
adhesive. In addition, the bonding layer 213 may be made of
silicone resin, rubber, polydimethylsiloxane (PDMS), poly-
methylmethacrylate (PMMA, or acrylic) or resin. Addition-
ally, the bonding layer 213 can be formed by spraying, screen
printing or directly attaching on the metal layer 211 or the
plate 210.

[0051] FIG. 5B to FIG. 5E show the method of manufac-
turing the wiring layer of the package carrier according to the
instant embodiment. Please refer to FIG. 5B. The supporting
board 200' shown in FIG. 5B is flipped in comparison with the
supporting board 200' shown in FIG. 5A. After the formation
of the supporting board 200", the insulating pattern 131 is
fixed in the bonding layer 213 so that the conductive layer
110, the holding substrate 120, the insulating pattern 131 and
the supporting board 200" are integrated into one.

[0052] In one embodiment, when the bonding layer 213 is
formed on the metal layer 211 or the plate 210, the bonding
layer 213 is in colloidal state. During the step of fixing the
insulating pattern 131 in the bonding layer 213, the insulating
pattern 131 is pressed into the bonding layer 213. In addition,
after the step of pressing the insulating pattern 131 into the
bonding layer 213, a curing process can be performed simul-
taneously to cure the bonding layer 213 so that the insulating
pattern 131 is fixed in the bonding layer 213.

[0053] Notably, in the instant embodiment, an adhesion
force between the insulating pattern 131 and the bonding
layer 213 is weaker than that between the bonding layer 213
and the metal layer 211 (or the plate 210). Accordingly, the
bonding layer 213 can be separable from the insulating pat-
tern 131 without applying too much external force.

[0054] Please refer to FIG. 5C. After the insulating pattern
131 is pressed into the bonding layer 213, the holding sub-
strate 120 is removed and the conductive layer 110 remains on
the supporting board 200'. The means for removing the hold-
ing substrate 120 is similar to the previous embodiment
shown in FIG. 3A and FIG. 3B, and omitted herein.

[0055] Please refer to FIG. 5D to FIG. 5E. Subsequently,
the conductive layer 110 is patterned to form a wiring layer
111, which is followed by forming a protective layer 140. The
methods for forming the wiring layer 111 and the protective
layer 140 and the structures of the wiring layer 111 and the
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protective layer 140 are similar to the previous embodiment
shown in FIG. 3B to FIG. 3D and the related contents, and
omitted herein.

[0056] Please refer to FIG. 5F. FIG. 5F shows a top view of
FIG. SE. Similar to the aforementioned embodiments, after
the process shown in FIG. 5E is completed, a plurality of
package carriers 511 are directly formed on the working panel
500. To put it concretely, the working panel 500 includes a
plurality of substrate strips 501, and each of the substrate
strips 501 may include one or more package carriers 511.
Subsequently, the supporting board 200", the insulating pat-
tern 131, and the wiring layer 111 are diced to divide the
working panel 500 into a plurality of separated substrate
strips 501.

[0057] FIG. 6A to FIG. 6C respectively show sectional
views of the electronic package in different steps of the manu-
facturing method provided in accordance with another
embodiment of the present invention. Please refer to FIG. 6A
and FIG. 6B. FIG. 6B is a sectional view taken along a line
H-H in FIG. 6 A. After the working panel 500 is diced to form
the plurality of substrate strips 501, one or more electronic
components 410 are mounted on one of the substrate strips
501. Subsequently, the molding layer 430 encapsulating the
electronic component 410 is formed to form the electronic
package 600. The steps of mounting the electronic compo-
nent 410 on the substrate strip 501 and the details in the steps
of encapsulating the electronic component 410 are similar to
the previous embodiment, and the description thereof'is omit-
ted herein.

[0058] Please refer to FIG. 6B and FIG. 6C. Subsequently,
the insulating pattern 131 is detached from the bonding layer
213 to separate the supporting board 200' from the insulating
pattern 131. Specifically, the connecting force between the
supporting board 200" and the insulating pattern 131 is
weaker or much less than that between the insulating pattern
131 and the wiring layer 111. In addition, the adhesion force
between the insulating pattern 131 and the bonding layer 213
is weaker than that between the bonding layer 213 and the
metal layer 211 or the plate 210. Accordingly, after an enough
external force is applied by hand or machine to the supporting
board 200", the supporting board 200' can be separated from
the insulating pattern 131. Subsequently, the substrate strip
501 (please refer to FIG. 6A) is diced by a cutting tool 40 to
form the electronic package 601 and the package carrier 512
thereof without the supporting board 200'.

[0059] Notably, in another embodiment, each substrate
strip 301 or 501 may be a package carrier 311 or 511. That is,
the working panel 300 or 500 (please refer to FIG. 3E and
FIG. 5F) can be diced to directly form a plurality of the
package carriers 311 or 511 having a supporting board 200 or
200'. Accordingly, after the arrangement of the electronic
component 410 and the formation of the molding layer 430
are completed, there is no need for dicing the substrate strips
301 or 501. In addition, the supporting board 200 or 200' can
be kept so that the electronic package 401 or 601 can be
delivered with the supporting board 200 and 200'.

[0060] In summary, compared with the conventional elec-
tronic package which has core layer, the electronic package
401 or 601 in the instant disclosure has a thinner thickness due
to the omission of the supporting board 200 or 200'. Accord-
ingly, the electronic package 401 or 601 can be well adapted
to the thinning development trend of mobile devices, such as
smart phones, tablets, personal digital assistants (PDA), lap-
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tops, handheld game consoles and so on, and the electronic
package 401 or 601 can be implemented therein.

[0061] Additionally, after the plurality of the package car-
riers 311 or 511 are directly formed on the working panel 300
or 500, the package carriers 311 or 511 can be tested to
determine whether the package carriers 311 or 511 are normal
or abnormal. As such, the possibility of disposing the elec-
tronic component 410 on an abnormal package carrier 311 or
511 can be attenuated so as to improve the yield of the elec-
tronic package 400, 401, 600 or 601.

[0062] The descriptions illustrated supra set forth simply
the preferred embodiments of the present invention; however,
the characteristics of the present invention are by no means
restricted thereto. All changes, alterations, or modifications
conveniently considered by those skilled in the art are deemed
to be encompassed within the scope of the present invention
delineated by the following claims.

What is claimed is:

1. A method of manufacturing a package carrier, compris-
ing:
providing a holding substrate and a conductive layer,
wherein the conductive layer is formed on the holding
substrate;

forming an insulating pattern on the conductive layer,
wherein the insulating pattern exposes a portion of the
conductive layer;

providing a supporting board;
detachably fixing the insulating pattern in the supporting
board;

removing the holding substrate after the step of detachably
fixing the insulating pattern in the supporting board,
wherein the conductive layer remains after the holding
substrate is removed; and

patterning the conductive layer to form a wiring layer after
the step of removing the holding substrate.

2. The method of manufacturing the package carrier
according to claim 1, wherein the insulating pattern is a solder
mask layer.

3. The method of manufacturing the package carrier
according to claim 1 further comprising forming a bonding
material on the portion of the conductive layer exposed by the
insulating pattern.

4. The method of manufacturing the package carrier
according to claim 3, wherein the bonding material is a solder
layer, metallic layer or organic solderablilty preservatives
(OSP) layer.

5. The method of manufacturing the package carrier
according to claim 1, wherein the supporting board includes
abonding layer, and the step of detachably fixing the insulat-
ing pattern in the supporting board further comprises fixing
the insulating pattern in the bonding layer.

6. The method of manufacturing the package carrier
according to claim 1, wherein the supporting board includes
a depression pattern aligned to the insulating pattern, and the
step of detachably fixing the insulating pattern in the support-
ing board further comprises fixing the insulating pattern in the
depression pattern.

7. The method of manufacturing the package carrier
according to claim 6, wherein the step of fixing the insulating
pattern in the depression pattern includes fitting the insulating
pattern into the depression pattern.
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8. The method of manufacturing the package carrier
according to claim 6, wherein the insulating pattern has a
thickness larger than or equal to a depth of the depression
pattern.

9. The method of manufacturing the package carrier
according to claim 6, wherein the insulating pattern has a
thickness less than a depth of the depression pattern.

10. The method of manufacturing the package carrier
according to claim 6 further comprising forming the support-
ing board, wherein the step of forming the supporting board
comprises:

providing an imprint template having an imprinting pat-

tern; and

laminating a metal layer on a plastic board by the imprint

template, wherein the imprinting pattern is transferred
into the metal layer to form the depression pattern.

11. The method of manufacturing the package carrier
according to claim 10, wherein a thermal process is per-
formed to cure the plastic board while the metal layer is being
laminated on the plastic board.

12. The method of manufacturing the package carrier
according to claim 1, wherein the holding substrate includes
a main plate and a release layer, and the release layer is
interposed between the main plate and the conductive layer.

13. The method of manufacturing the package carrier
according to claim 1, further comprising forming a protective
layer on the wiring layer after the wiring layer is formed.

14. The method of manufacturing the package carrier
according to claim 1, further comprising changing a surface
roughness of the wiring layer after the wiring layer is formed.

15. The method of manufacturing the package carrier
according to claim 1, further comprising:

disposing an electronic component on the wiring layer;

forming a molding layer encapsulating the electronic com-

ponent on the wiring layer; and

separating the insulating pattern from the supporting board

after the step of forming the molding layer.

16. The method of manufacturing the package carrier
according to claim 15, further comprising dicing the support-
ing board, the insulating pattern and the wiring layer to form
a plurality of the substrate strips before the step of disposing
the electronic component on the wiring layer, wherein the
electronic component is disposed on one of the substrate
strips.

17. The method of manufacturing the package carrier
according to claim 16 further comprising dicing the substrate
strip after the step of separating the insulating pattern from the
supporting board.

18. A package carrier, comprising:

a wiring layer including at least one connecting pad and at

least one mounting pad, wherein the mounting pad is
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used for disposing an electronic component, and the
connecting pad is used for electrically connecting the
electronic component; and

an insulating pattern stacked on and connected to the wir-

ing layer.

19. The package carrier according to claim 18, wherein the
insulating pattern includes at least one opening aligned to the
at least one connecting pad.

20. The package carrier according to claim 18, further
comprising a supporting board having a bonding layer,
wherein the insulating pattern is fixed in the bonding layer.

21. The package carrier according to claim 18, further
comprising a supporting board having a depression pattern
aligned to the insulating pattern, wherein the insulating pat-
tern is fixed in the depression pattern.

22. The package carrier according to claim 21, wherein the
supporting board comprises:

a plastic board; and

a metal layer laminated on the plastic board and having the

depression pattern, wherein the metal layer is interposed
between the insulating pattern and the plastic board.

23. An electronic package, comprising:

a package carrier comprising:

awiring layer including at least one connecting pad and
at least one mounting pad; and

an insulating pattern stacked on and connected to the
wiring layer;

an electronic component disposed on the mounting pad
and electrically connected to the at least one connect-
ing pad, wherein the wiring layer is interposed
between the electronic component and the insulating
pattern; and

a molding layer covering the wiring layer and the elec-
tronic component.

24. The electronic package according to claim 23, wherein
the insulating pattern includes an opening aligned to the at
least one connecting pad.

25. The electronic package according to claim 23, wherein
the package carrier further comprises a supporting board
having a bonding layer, and the insulating pattern is fixed in
the bonding layer.

26. The electronic package according to claim 23, wherein
the package carrier further comprises a supporting board, and
the supporting board includes a depression pattern aligned to
the insulating pattern, and the insulating pattern is fixed in the
depression pattern.

27. The electronic package according to claim 26, wherein
the supporting board comprises:

a plastic board; and

a metal layer laminated on the plastic board and having the

depression pattern, wherein the metal layer is interposed
between the insulating pattern and the plastic board.
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