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(57) ABSTRACT

A manufacturing method of electronic packaged device
includes the following. A plurality of electronic components
1s disposed on a substrate carrier. An encapsulating member 1s
disposed on the substrate carrier and covers the electronic
components. The substrate carrier 1s separated from the
encapsulating member. A plurality of first trenches 1is
arranged on a first surface of the encapsulating member. Con-
ductive material 1s disposed onto the first surface and mto the
first trenches to form a conductive layer. The conductive layer
1s patterned on the first surface to form a circuit layer. The
circuit layer includes at least one grounding pad. A plurality
of second trenches 1s arranged on a second surface of the
encapsulating member. At least one shielding structure is
formed 1n the first trenches and the second trenches. An

clectromagnetic shielding layer 1s connected to the grounding
pad.

15 Claims, 7 Drawing Sheets
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ELECTRONIC PACKAGED DEVICE AND
MANUFACTURING METHOD THEREOFK

BACKGROUND OF THE INVENTION

1. Field of the Invention

The mstant disclosure relates to an electronic packaged
device and the manufacturing method thereof.

2. Description of Related Art

Most electronic packaging devices use a variety of pack-
aging materials to package electronic components. Since
clectronic products have more and more functions, thus the
clectronic components 1n the electronic packaging devices
corresponding increases as well. Accordingly, electromag-
netic mteriferences between different electronic components
occur more often than ever.

Typically, 1n order to reduce various electromagnetic inter-
terence and radio frequency interferences generated by elec-
tronic components, an electromagnetic interference (EMI)
layer 1s designed 1n the electronic packaging to 1solate differ-
ent electronic components. Alternatively, an external metal
cover (Metal 11d) 1s installed on the electronic packaging.

However, 1n the climate of miniaturization, the overall
packaging density of electronic packaging dramatically
increases. As a result, designing electromagnetic shielding
layer 1n electronic packaging i1s becoming relatively more
difficult. Alternatively, a metal cover installed on the elec-
tronic packaging increases the overall package volume.

To address the above 1ssues, the inventor strives via asso-
ciated experience and research to present the instant disclo-
sure, which can effectively improve the limitation described
above.

SUMMARY OF THE INVENTION

An embodiment of the mstant disclosure provide an elec-
tronic packaging device which includes a shielding structure
for prevent electromagnetic interferences between electronic
components.

The electronic packaged device includes a circuit layer, a
plurality of electronic components, an encapsulating mem-
ber, a shielding structure, at least one grounding structure, and
an electromagnetic shielding layer. The circuit layer includes
at least one grounding pad. The electronic components and
the circuit layer are electrically connected. The encapsulating
member covers at least one electronic component. A trench 1s
formed on the encapsulating member to partition into at least
two encapsulating compartments. The shielding structure 1s
interposed between different encapsulating compartments,
and the shielding structure 1s electrically connected to the
grounding pad. The electromagnetic shielding layer 1s formed
on the external surface of encapsulating member and electri-
cally connected to the grounding pad.

An embodiment of the instant disclosure provides an elec-
tronic package device manufacturing method including dis-
posing a plurality of electronic components on a surface of a
substrate carrier. Disposing an encapsulating member on the
surface of the substrate carrier to cover the electronic com-
ponents. Separating the substrate carrier from the encapsu-
lating member. Forming a plurality of first trenches and a
plurality of first grounding trenches on a first surface of the
encapsulating member. Disposing conductive material on the
first surface of the encapsulating member, 1n the first trenches
and 1n the first grounding trenches to form a conductive layer
and a plurality of grounding structures. Patterning the con-
ductive layer on the first surface of the encapsulating member
to form a circuit layer. The circuit layer including at least one
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grounding pad, which electrically connected to the grounding
structures. Forming a plurality of second trenches on a second
surface of the encapsulating member corresponding to the
first trenches, the second surface being opposite the first sur-
face of the encapsulating member. Forming conductive mate-
rial 1n the second trenches, and electrically connecting to the
conductive material 1n the first trenches to cooperatively form
at least one shielding structure in the first and the second
trenches. Separating the encapsulating member 1nto a plural-
ity of packaged units by cutting through the grounding struc-
tures from the second surface of the encapsulating member.
Forming an electromagnetic shielding layer on external sur-
faces of the packaged units with conductive material. The
clectromagnetic shielding layer 1s electrically connected to
the grounding pads.

Another embodiment of the instant disclosure provides a
manufacturing method of electronic package device, includ-
ing configuring a plurality of electronic components on a
surface of a substrate carrier. Disposing an encapsulating
member on the surface of the substrate carrier to cover the
clectronic components. Separating the substrate carrier from
the encapsulating member. Forming a plurality of first
trenches and a plurality of first grounding trenches on a first
surface of the encapsulating member. Disposing conductive
material on the first surface of the encapsulating member, in
the first trenches and 1n the first grounding trenches to form a
conductive layer. Patterning the conductive layer on the first
surface of the encapsulating member to form a circuit layer.
The circuit layer including at least one grounding pad, which
clectrically connected to the grounding structures. Forming a
plurality of second trenches on a second surface of the encap-
sulating member corresponding to the first trenches, forming
a plurality of second grounding trenches on a second surface
of the encapsulating member corresponding to the {first
grounding trenches, the second surface being opposite the
first surface of the encapsulating member. Forming conduc-
tive material in the second trenches, and electrically connect-
ing to the conductive material in the first trenches to coopera-
tively form at least one shielding structure in the first and the
second trenches. Forming conductive material in the second
grounding trenches, and electrically connecting to the con-
ductive material 1n the first grounding trenches to coopera-
tively form a plurality of grounding structures in the first and
the second grounding trenches. Separating the encapsulating
member 1nto a plurality of packaged units by cutting through
the grounding structures from the second surface of the
encapsulating member. Forming an electromagnetic shield-
ing layer on the external surfaces of the packaged unit with
conductive material, and the electromagnetic shielding layer
1s electrically connected to the grounding pads.

In summary, the instant disclosure provides a manufactur-
ing method of package device, in which electronic compo-
nents are fixed onto a substrate carrier, and an encapsulating
member 1s disposed on the surface of the substrate carrier to
cover the electronic components. The substrate carrier 1s then
separated from the encapsulating member. First trench 1s then
formed on a first surface of the encapsulating member. Con-
ductive matenal 1s disposed on the first surface of the encap-
sulating member and the outer surface of the first trench to
form a conductive layer. The conductive layer 1s patterned to
form a circuit layer, so that the circuit layer 1s formed directly
on the encapsulating member instead of a circuit board to
reduce the volume of the packaging. Successively, second
trench 1s formed on the second surface of the encapsulating
member. The second trench and the first trench are intercon-
nected. A shielding structure 1s then formed 1n the first and the
second trenches to reduce the electromagnetic and radio fre-
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quency 1nterferences between encapsulating compartments.
An electromagnetic shielding layer 1s then formed and 1s
clectrically connected to grounding pads.

The electronic packaged device of the instant disclosure
includes an encapsulating member and a shielding structure.
The shielding structure i1s interposed between different
encapsulating compartments to reduce the electromagnetic
and radio frequency interferences between encapsulating
compartments. The shielding structure can transmit electro-
magnetic mterfering signals to the surrounding via grounding,
pads, and enhance the effects of electromagnetic shielding for
the electronic packaged device.

In order to further understand the instant disclosure, the
tollowing embodiments and 1llustrations are provided. How-
ever, the detailed description and drawings are merely 1llus-
trative of the disclosure, rather than limiting the scope being,
defined by the appended claims and equivalents thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A to 1K are cross-sectional views illustrating steps
of an electronic packaged device manufacturing method 1n
accordance with a first embodiment of the instant disclosure;

FIGS. 2A to 2C are cross-sectional views illustrating steps
of the electronic packaged device manufacturing method 1n
accordance with a second embodiment of the instant disclo-
SUre;

FIGS. 3A to 3D are cross-sectional views illustrating steps
of the electronic packaged device manufacturing method 1n
accordance with a third embodiment of the 1nstant disclosure;
and

FIG. 4 1s a schematic diagram of an electronic packaged
device 1n accordance with the first embodiment of the 1nstant
disclosure

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Please refer to FIGS. 1A to 1K as schematic diagrams
illustrating steps of an electronic packaged device manufac-
turing method 1n accordance with a first embodiment of the
instant disclosure.

As shown in FIG. 1A, a plurality of electronic components
120 1s configured on a surface of a substrate carnier Bl.
Adhesives Al are applied onto the surface of the substrate
carrier B1 to {ix the electronic components 120 on the sub-
strate carrier B1. Notably, the electronic components 120 can
be chips, transistors, diodes, capacitors, inductors, or the like.
The adhesives Al can be glue, double sided tape, adhesive
inks or the like. However, the coupling between the electronic
components 120 and the substrate carrier B1 1s not limited to
the examples provided herein.

Please refer to FIG. 1B. An encapsulating member 130 1s
disposed on the surface of the substrate carrier to cover the
clectronic components 120. Typically, the encapsulating
member 130 can be molding sealant or prepreg adhesives.
The encapsulating member 130 1s at least partially adhered to
the substrate carrier’s Bl surface and covers the electronic
components 120. The encapsulating member 130 has a {irst
surface S1 and a second surface S2 opposite the first surface
S1. In the instant embodiment, the first surtace S1 1s the
bottom surface of the encapsulating member 130 and the
second surface S2 1s the top surface of the encapsulating
member 130. However, the first surface S1 can be the top
surface of the encapsulating member 130 and the second
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surface S2 1s the bottom surface of the encapsulating member
130 in another embodiment, and 1s not limited to the
examples provided herein.

Please refer to FIG. 1C. The adhesives Al are removed to
separate the substrate carrier B1 from the encapsulating
member 130. Typically, the adhesives can be mechanically
removed by scraping or sanding as well as thermally treating
the adhesives to remove the adhesiveness. Alternatively, sol-
vents can be used to remove adhesives, but the removal of

adhesives 1s not limited to the examples provided herein.

Please refer to FIG. 1D. The manufacturing method of the
clectronic packaged device can further include forming a
protective layer P1 covering over the encapsulating member
130. Specifically, before forming trenches on the surface of
the encapsulating member 130, the protective layer P1 1s
formed on the surface of the encapsulating member 130 cov-
ering thereof at desired positions where the trenches are to be
formed, 1n which minimizes contamination to post-process-
ing procedures or structures by particles or powder generated
during the formation of the trenches. Typically, the protective
layer P1 can be msulating ink coating or photoresist, but not
limited to the examples provided herein. In the instant
embodiment, the protective layer P1 1s formed on the first
surface S1.

Please refer to FIG. 1E. A plurality of first trenches T1 and
a plurality of first grounding trenches GG1 are formed 1n the
encapsulating member 130. Specifically, the first trenches T1
and first grounding trenches G1 are formed by laser L1 abla-
tion through the surface of the protective layer P1 to portions
of the encapsulating member 130. A packaged unit Ul 1s
defined as a pre-determined region where a single packaged
unit 1s obtained from the post process of singularization, and
the single packaged unit 1s the electronic packaged device.
Specifically, the first trenches T1 are arranged at the regions
between electronic components 120, and the first grounding
trenches G1 are arranged between the packaged units Ul.
Notably, the first trenches T1 and first grounding trenches G1
are not formed through the second surface S2 of the encap-
sulating member 130.

To accommodate the specifications of electromagnetic
shielding and various configurations of the electronic com-
ponents 120, the first trenches T1 can be of various shapes and
bends to divide into three or more encapsulating compart-
ments 130a 1n an embodiment but 1s not limited to the
example provided herein.

After the first trenches T1 and first grounding trenches G1
are formed by laser L1 ablation, the protective layer P1 1s
removed. Notably, during the laser ablation process, powder
or particles are generated when portions of the encapsulating
member 130 are being removed to form the first trenches T1
and the first grounding trenches G1. Majority of those par-
ticles tends to stick onto the surface of the protective layer P1.
As aresult, solvent can be used to remove the protective layer
P1 as well as the particles.

Please refer to FIG. 1F. Conductive material 1s disposed
onto the first surface S1 of the encapsulating member 130 and
filled nto the first trenches T1 as well as the first grounding
trenches G1. Specifically, the conductive matenal 1s disposed
by spray coating, printing, electroplating or injection onto the
first surface S1 of the encapsulating member 130, the first
trenches T1, and the first grounding trenches G1 to at least
cover the surface of the first trenches 11 and the first ground-
ing trenches G1. In the instant embodiment, the conductive
material covers the first surface S1 to form a conductive layer
110'. Moreover, the conductive material 1s also filled into the
first trenches T1 and the first grounding trenches G1 to form
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a plurality of grounding structures 160. Successively, the
conductive material 1s cured for solidification.

Please refer to FIG. 1G. The conductive layer 110' on the
first surface S1 1s patterned to form a circuit layer 110. The
circuit layer 110 includes at least one grounding pad 112
clectrically connected to the grounding structure 160. The
circuit layer 110 also includes the ground connections to
active components and passive components. Notably, the cir-
cuit layer 110 1s a re-distribution layer. In other words, the
circuit layer 110 1s arranged on the bottom surface of the
packaged umit U1, whereas the grounding pad 112 1s re-layout
on the surrounding of the bottom surtace of the packaged unit
U1 1in the mstant embodiment. However, the grounding pad
112 can be arranged elsewhere due to various designs of the
grounding circuits, and the arrangement of the grounding pad
112 1s not limited to the examples provided herein.

Please refer to FIG. 1H. A plurality of second trenches 12
corresponding to the first trenches T1 1s formed on the second
surface S2 of the encapsulating member 130. Belore the
plurality of second trenches 12 1s formed on the second
surface S2 of the encapsulating member 130, a protective
layer P1 can be formed to cover the surface of the circuit layer
110. Notably, i the following process of electromagnetic
shielding formation, the protective layer P1 can be first
formed to cover the circuit layer 110 1n order to prevent short
circuiting due to contamination of the circuit layer 110. Suc-
Cessively, removing portions of the encapsulating member
130 via laser L1 ablation to form the second trenches T2. In
the instant embodiment, the depths of the first trenches T1 and
the second trenches 12 vary, where the depth of the first
trenches T1 1s about 70% of the depth of the encapsulating
member 130. The first and the second trenches are intercon-
nected to divide the encapsulating member 130 1nto at least
two encapsulating compartments 130a.

Please refer to FIG. 11. Forming at least one shielding
structure 140 1n the first trenches 11 as well as the second
trenches T2. In the instant embodiment, conductive material
151 1s spray coated or sputtered onto the second surface S2
and onto outer surface of the second trenches T2. The con-
ductive material on the surface of the second trench T2 and
the conductive material in the first trench T1 are electrically
connected to form the shielding structure 140. Notably, the
shielding structure 140 and the grounding pas 113 can be
clectrically connected according to the various grounding
circuit designs.

Please refer to FIG. 1J. The encapsulating member 130 1s
cut at the second surface S2 corresponding to the grounding
structures 160 to divide into the plurality of packaged unaits
Ul.

Please refer to FIG. 1K. The electromagnetic shielding
layer 150 1s formed to cover the encapsulating member 130.
Since the plurality of packaged units U1 are formed by cutting
the encapsulating member 130 at the second surface S2 cor-
responding to the grounding structures 160, the grounding
structures 160 are exposed at the sides of the packaged units
U1. The exposed sides and top outer surfaces, also denoted as
the external sides, of the packaged units Ul are spray coated
or sputter with conductive material thereon to form a continu-
ous layer of electromagnetic shielding layer 150 across the
exposed sides and top outer surfaces, or the external sides, of
the packaged units Ul. However, the formation of the elec-
tromagnetic shielding layer 150 1s not limited to example
provided herein. Notably, the electromagnetic shielding layer
150, the grounding structure 160 and the grounding pads 112
are electrically connected. The protective layer P1 1s then
removed with solvents to simultaneously remove powder or
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particles on the protective layer P1. The electronic packaged
device 100 1s substantially provided.

Notably, the electronic packaged device manufacturing
method can be applied to water level chip scale package
(WLCSP) to package chips without the need of a substrate
carrier or PCB, which improves upon the need to have elec-
trically connection with the substrate carrier as 1n the conven-
tional flip chip or wire bonding technology and also reduces
the overall packaging volume. Moreover, the electromagnetic
shielding layer 150 and the grounding pads 112 of the instant
disclosure are electrically connected to reduce the effects of
clectromagnetic and radio frequency interferences.

FIGS. 2A to 2C are schematic diagrams illustrating steps of
the electronic packaged device manufacturing method in
accordance with a second embodiment of the instant disclo-
sure. The differences between the electronic packaged device
method of the first and the second embodiments are turther
discloses as follows.

Please refer to FIG. 1G in conjunction with FIG. 2A as a
continuation of the manufacturing method for the second
embodiment. A plurality of second trenches T2 and a plurality
of second grounding trenches G2 are formed on the second
surface S2 of the encapsulating member 130. Specifically,
laser L1 ablation 1s applied to removed portions of the encap-
sulating member 130 to form the second trenches 12 and
second grounding trenches G2 1n the second embodiment.
Notably, the second trenches 12 correspond to and are inter-
connected to the first trenches T1, whereas the second
grounding trenches G2 corresponding to the first grounding
trenches G1 are electrically and physically connected to the
first grounding trenches (1 to divide into at least two encap-
sulating compartments 130a.

Please refer to FIG. 2B. Conductive material 151 1s formed
on the second surface S2, and in the second trenches T2 as
well as second grounding trenches G2 of the encapsulating
member 130. Specifically, conductive material 151 1s spray
coated or sputter or injection or printing on the second surface
S2, and in the second trenches T2 as well as second grounding,
trenches G2 of the encapsulating member 130. The conduc-
tive material 151 formed on the second surface S2 of the
encapsulating member 130 1s an electromagnetic shielding
layer 150, whereas the conductive material 151 formed 1n the
second trenches 12 and the conductive material 151 formed
in the first trenches T1 are interconnected to form at least one
shielding structure 240, meanwhile, the conductive material
151 formed in the second grounding trenches G2 and the
conductive material 151 formed in the first grounding
trenches G1 are electrically connected to form a plurality of
grounding structures 260. Successively, the grounding struc-
tures 260 of the encapsulating member 130 are cut through
from the second surface S2 to divide into a plurality of pack-
aged units Ul.

Please refer to FIG. 2C. The electromagnetic shielding
layer 150 covering the second surface S2 are physically con-
nected to the shielding structures 240 and the grounding
structures 260 disposed on sides of the electronic packaged
devices 200, whereas the electromagnetic shielding layer
150, the shielding structures 240, and the grounding struc-
tures 260 are electrically connected to each other. The elec-
tromagnetic shielding layer 150 on the surface of the pack-
aged units Ul provides electromagnetic shielding via the
grounding structures 260. The electromagnetic shielding
layer 150 covers the encapsulating member 130 and 1s elec-
trically connected to the grounding pads 112.

Notably in the second embodiment, the shielding structure
240 and the grounding structure 260 are first formed on the
sides of the uncut electronic packaged device 200 and then are
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cut to form the plurality of electronic packaged devices 200,
the protective layer P1 1s not necessary formed on outer
surface of the circuit layer 110 when the second trenches 12
are being formed. FIGS. 3A to 3D are schematic diagrams
illustrating steps of the electronic packaged device manufac-
turing method 1n accordance with a third embodiment of the
instant disclosure. The differences between the electronic
packaged device method of the third and the second embodi-
ments are further discloses as follows. Please refer to FIGS.
3A to 3D.

Please refer to FIG. 1E in conjunction with FIG. 3A as a
continuation of the manufacturing method for the instant
embodiment. A plurality of through holes V1 1s formed on the
first trenches T1 via laser L1 ablation. The through holes V1
have small diameters and formed from the first trenches T1

through the encapsulating member 130 and to the second
surface S2. Notably, the diameters of the through holes V1
range from about 20 to 40 microns (um).

Please refer to F1G. 3B. Conductive material 1s disposed on
the first surface S1 and into the first trenches T1 as well as in
to the first grounding trenches G1. Specifically, conductivies
materials are spray coated, printed, sputter, or injected on the
first surface S1 of the encapsulating member 130 as well as
filling 1n the first trenches T1 and the first grounding trenches
(51 to form the conductive layer 110'. Suction 1s then provided
from the second surface S2 of the encapsulating member 130
via the through holes V1, such that the conductive material
can smoothly flow into the first trenches T1. In the instant
embodiment, the conductive material covers the first trenches
T1, the surface of the first grounding trenches 1, as well as
f1lling 1n the first trenches T1 and the first grounding trenches
(51 to form the plurality of grounding structures 160. Succes-
stvely, the conductive material 1s cured for solidification.

Please refer to FIG. 3C. The conductive layer 110" of the
first surface S1 of the encapsulating member 130 1s patterned
to form a circuit layer 110. The circuit layer 110 includes at
least one grounding pad 112 electrically connected to the
grounding structure 160. Notably, the circuit layer 110 1s a
re-distribution layer in the instant embodiment.

Please refer to FIG. 3D. Second trenches T2 are formed on
the second surface S2 of the encapsulating member 130. The
second trenches 12 are formed by removing portions of the
encapsulating member 130 from the position proximate to the
through holes V1. The second trenches T2 and the first
trenches T1 are electrically connected. In the mnstant embodi-
ment, the width of the first and the second trenches T1, T2 are
identical. However, the width of the first and second trenches
T1, T2 can be different and are not limited to the examples
provides herein.

Please refer to FIGS. 1I to IK as a continuation of the
manufacturing method 1n FIG. 3D for the mstant embodi-
ment.

Please refer to FIG. 4 as a schematic diagram of an elec-
tronic packaged device 1n accordance with the first embodi-
ment of the instant disclosure. The electronic packaged
device 100 includes a circuit layer 110, a plurality of elec-
tronic components 120, an encapsulating member 130, a
shielding structure 140, at least one grounding structure 160,
and a electromagnetic shielding layer 150. The electronic
components 120 and the circuit layer 110 are electrically
connected. The encapsulating member 130 covers at least one
clectronic component 120 and includes at least two encapsu-
lating compartments 130a. The shielding structure 140 1is
interposed between different encapsulating compartments
130a, and the electromagnetic shielding layer 150 1s formed
on the encapsulating member 130.
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The circuit layer 110 includes grounding pads 112 and
clectric circuits. In the 1nstant embodiment, the circuit layer
110 1s a redistribution layer so the grounding pads 112 are
re-layout proximate to the surrounding of the bottom surface
of the packaged units Ul. The grounding pads 112 and the
clectric circuits can be configured according to the arrange-
ment of the electronic components.

Electronic components 120 can be of various kinds and are

not necessarily identical. Examples of electronic components
120 can be chips, transistors, diodes, capacitors, inductors or
the like. As shown 1n FIG. 4, the electronic components 120
can be various sizes and shapes or types, and are not limited
to the examples provides herein.
The encapsulating member 130 includes a first surface S1
and an oppositely arranged second surface S2. In the instant
embodiment, the first surface S1 1s the bottom surface of the
encapsulating member 130 and 1s in contact with the circuit
layer 110, whereas the second surface S2 1s the top surface of
the encapsulating member 130. Notably, the first trenches T1
and the second trenches T2 are respectively formed on the
first surface S1 and the second surface S2 of the encapsulating
member 130. The first trenches T1 and the second trenches T2
inwardly extend 1n the encapsulating member 130, such that
the first and the second trenches T1, T2 are interconnected.
Thefirst and the second trenches 11, T2 cooperatively defines
a region therebetween as a trench F1. In other words, the
trench F1 extend through the top surface (second surface S2)
of the encapsulating member 130 to the bottom surface (first
surface S1) of the encapsulating member 130 to divide 1nto at
least two encapsulating compartments 130a.

In the 1instant embodiment, the encapsulating member 130
includes two encapsulating compartments 130a each cover-
ing at least one electronic component 120. However, the
encapsulating member 130 can include three or more encap-
sulating compartments 130a that can cover the electronic
components 120, but the number of components 1s not limited
to the examples provided herein.

Notably, the encapsulating member 130 can be molding
sealant to prevent unnecessary electrical connectivity, short
circuiting, or the like. The encapsulating member 130 can be
pre-impregnated matenial (prepreg) such as glass fiber
prepreg, carbon fiber prepreg, epoxy resin, or the like.

The shielding structure 140 1s disposed in the trench F1
between the encapsulating compartments 130a. Specifically,
the shielding structure 140 1s disposed 1n the encapsulating
member 130 and extends from the top surface to the bottom
surface of the encapsulating member 130, such that various
encapsulating compartments 130a can be divided. In the
instant embodiment, the shielding structure 140 includes a
first portion 140aq and a second portion 1405. Conductive
material 151 1s spray coated, printed, sputter, or injected nto
the first trench T1 to form the first portion 140a, whereas
conductive material 151 1s spray coated or sputter on the outer
surface of the second trench T2 to form the second portion
10456. Notably, the conductive material on the outer surface of
the second trench T2 1s electrically connected to the conduc-
tive material 1in the first trench T1 In other words, the first
portion 140aq and the second portion 14056 are electrically
connected to form the shielding structure 140.

Notably, the shielding structure 140 reduces electromag-
netic and radio frequency interferences between the encapsu-
lating compartments 130a. The shielding structure 140 pro-
vides further electromagnetic shielding of the electronic
packaged device by transmitting electromagnetic interfer-
ences to the ground via the grounding pads 112, and further
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enhances the effects of electromagnetic shielding between
clectronic components 120 covered in the encapsulating
compartments 130a.

Notably, the shielding structure 140 1s made of metal such
as copper, aluminum, silver, nickel or the like. However, the
shielding structure 140 can also be conductive polymers such
as polyaniline (PAn), polypyrrole (PYy), polythiophene
(PTh) or the like, and 1s not limited to the examples provided
herein.

The electromagnetic shielding layer 150 1s formed on the
second surface S2 and the exposed sides of the encapsulating
member 130. The electromagnetic shielding layer 150 1s elec-
trically connected to the second portion 1405 of the shielding,
structure 140. Specifically, the electromagnetic shielding
layer 150 reduces surrounding electromagnetic interferences
from the electronic components 120. In the instant embodi-
ment, the grounding structure 160 1s exposed at the cut sides
of the encapsulating member 130 and i1s electrically con-
nected to the grounding pads 112. The electromagnetic
shielding layer 150 covers the top outer surface and exposed
sides (the top outer surface and the exposed sides are denoted
as the external sides) of the encapsulating member 130. In
another embodiment, the electromagnetic shielding layer 150
covers exposed sides of the grounding pads 112 and electr-
cally connected to the grounding structure 160 and the
grounding pads 112, such that the electromagnetic shielding
layer 150 can transmit electromagnetic interfering signals to
the grounding pads 112 of the circuit layer 110, and enhance
clectromagnetic shielding etiects for the electronic packaged
device. However, the electromagnetic shielding layer 150 can
also cover only the top surface and the exposed sides of the
encapsulating member 30 while not extended to the ground-
ing pads 112. As a result, the electromagnetic shielding layer
150 can transmit electromagnetic interfering signals to the
ground via the grounding structure 160.

The structure of the electronic packaged device 1n accor-
dance with the instant disclosure can be applied to water level
chip scale package (WLCSP) to package chips without the
need of a substrate carrier or PCB, which improves upon the
need to have electrically connection with the substrate carrier
as 1n the conventional flip chip or wire bonding technology
and also reduces the overall packaging volume. Moreover, the
clectromagnetic shielding layer 150 and the grounding pads
112 of the instant disclosure are electrically connected to
reduce the effects of electromagnetic and radio frequency
interferences.

Please refer to FIG. 2C as schematic diagrams 1llustrating
the structure of the electronic packaged device 1n accordance
with the second embodiment of the mstant disclosure. The
clectronic packaged device 200 and the electronic packaged
device 100 are similar, so the differences will be disclosed as
follow.

In the mstant embodiment, the shielding structure 240 1s
formed by spray coating, sputtering, printing, injection or the
like to fill the trench F1 with conductive material. The shield-
ing structure 240 extends from the first surface S1 (bottom
surface) to the second surface S2 (top surface) of the encap-
sulating member 130 and 1s electrically connected to the
clectromagnetic shielding layer 150.

Moreover, the electromagnetic shuelding layer 150 covers
the second surface S2 of the encapsulating member 130 to
clectrically connect to the shielding structure 240, and the
clectromagnetic shielding layer 150 1s physically and electri-
cally connected to the grounding structure 260 at the sides of
the electronic packaged device 200. The sides of the elec-
tronic packaged device 200 are electromagnetic shielded by
the grounding structure 260. The electromagnetic shielding,
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layer 150 covers the encapsulating member 130 and 1s elec-
trically connected to the grounding pads 112.

In summary, the instant disclosure provides a package
device manufacturing method. Electronic components are
fixed onto a substrate carrier by adhesives, and an encapsu-
lating member 1s disposed on the surface of the substrate
carrier to cover the electronic components. The substrate
carrier 1s then separated from the encapsulating member. First
trench 1s then formed on a first surface of the encapsulating,
member. Conductive material 1s disposed on the first surface
and the outer surface of the first trench to form a conductive
layer. The conductive layer 1s patterned to form a circuit layer,
so that the circuit layer 1s formed directly on the encapsulating
member 1nstead of a circuit board to reduce the volume of the
packaging. Successively, second trench 1s formed on the sec-
ond surtace of the encapsulating member. The second trench
and the first trench are interconnected. A shielding structure 1s
then formed 1n the first and the second trenches to reduce the
clectromagnetic and radio frequency interferences between
encapsulating compartments. An electromagnetic shielding
layer 1s then formed and 1s electrically connected to ground-
ing pads.

The electronic packaged device of the instant disclosure
includes an encapsulating member and a shielding structure.
The shielding structure 1s interposed between different
encapsulating compartments to reduce the electromagnetic
and radio frequency interferences between encapsulating
compartments. The shielding structure can transmit electro-
magnetic interfering signals to the surrounding via grounding
pads, and enhance electromagnetic shielding for the elec-
tronic packaged device.

The figures and descriptions supra set forth 1llustrated the
preferred embodiments of the instant disclosure; however, the
characteristics of the instant disclosure are by no means
restricted thereto. All changes, alternations, combinations or
modifications conveniently considered by those skilled 1n the
art are deemed to be encompassed within the scope of the
instant disclosure delineated by the following claims.

What 1s claimed 1s:

1. An electronic package device manufacturing method,
comprising:

configuring a plurality of electronic components on a sur-

face of a substrate carrier; forming an encapsulating
member on the surface of the substrate carrier to cover
the electronic components; separating the substrate car-
rier from the encapsulating member; forming a plurality
of first trenches and a plurality of first grounding
trenches on a first surface of the encapsulating member;
disposing conductive material on the first surface of the
encapsulating member, 1n the first trenches, and 1n the
first grounding trenches to form a conductive layer and a
plurality of grounding structures; patterning the conduc-
tive layer on the first surface to form a circuit layer,
wherein the circuit layer includes at least one grounding
pad electrically connected to the grounding structures;
forming a plurality of second trenches on a second sur-
face of the encapsulating member corresponding to the
first trenches, the second surface being opposite the first
surface of the encapsulating member; forming conduc-
tive material in the second trenches, and electrically
connecting the conductive material 1 the second
trenches and the conductive maternal 1n the first trenches
to cooperatively form at least one shielding structure in
the first and the second trenches; separating the encap-
sulating member into a plurality of packaged units by
cutting through the grounding structures of the encap-
sulating member; and forming an electromagnetic
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shielding layer on external surfaces of each of the pack-
aged umts with conductive material; wherein the elec-
tromagnetic shielding layer 1s electrically connected to

the at least one grounding pad.

2. The method as recited 1n claim 1, wherein the formation
ol the second trenches comprising:

removing portions of the encapsulating member from the

second surface so as to interconnect the first and the
second trenches and define at least two encapsulating
compartments.

3. The method as recited 1n claim 1, further comprising:

forming a plurality of through holes by removing portions

of the encapsulating member 1n the first trenches after
the step of forming the first trenches and the first ground-
ing trenches.

4. The method as recited in claim 3, wherein the step of
disposing conductive material on the first surface of the
encapsulating member and 1n the first trenches further com-
prising;:

providing suction through the through holes from the sec-

ond surface of the encapsulating member.

5. The method as recited in claim 4, wherein the step of
forming the second trenches comprising;:

removing portions of the encapsulating member from the

second surface proximate to the through holes to remove
the through holes and interconnect the first and the sec-
ond trenches.

6. The method as recited 1n claim 1 further comprising:

forming a protective layer to cover the encapsulating mem-

ber before the step of forming the first trenches and the
first grounding trenches.

7. The method as recited 1n claim 6 further comprising:

removing the protective layer after the step of forming the

first trenches and the first grounding trenches.

8. The method as recited 1n claim 1 further comprising:

forming a protective layer to cover the circuit layer before

the step of forming the second trenches corresponding to
the first trenches on the second surface of the encapsu-
lating member.

9. The method as recited 1n claim 8 further comprising:

removing the protective layer after the step of forming an

clectromagnetic shielding layer on external surfaces of
the packaged units with conductive material.

10. The method as recited 1in claim 1, wherein the first
trenches and the second trenches have different depths.

11. An electronic package device manufacturing method,
comprising: configuring a plurality of electronic components
on a surface of a substrate carrier; forming an encapsulating
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member on the surface of the substrate carrier to cover the
clectronic components; separating the substrate carrier from
the encapsulating member; forming a plurality of first
trenches and a plurality of first grounding trenches on a first
surface of the encapsulating member; disposing conductive
material on the first surface of the encapsulating member, in
the first trenches and 1n the first grounding trenches to form a
conductive layer; patterning the conductive layer on the first
surface to form a circuit layer, wherein the circuit layer
includes at least one grounding pad; forming a plurality of
second trenches on a second surface of the encapsulating
member corresponding to the first trenches, and forming a
plurality of second grounding trenches on the second surface
of the encapsulating member corresponding to the first
grounding trenches; forming conductive material in the sec-
ond trenches, electrically connecting the conductive material
in the second trenches and the conductive material 1n the first
trenches to cooperatively form at least one shielding structure
in the first and the second trenches, forming conductive mate-
rial in the second grounding trenches, and electrically con-
necting the conductive material in the second grounding
trenches an the conductive material 1n the first grounding
trenches to cooperatively form a plurality of grounding struc-
tures in the first and the second grounding trenches; and
separating the encapsulating member into a plurality of pack-
aged unmits by cutting through the grounding structures of the
encapsulating member; wherein each of the packaged units
has an electromagnetic shielding layer covering the encapsu-
lating member and electrically connected to the at least one
grounding pad.

12. The method as recited 1n claim 11, wherein the step of
forming the second trenches and the second grounding
trenches comprising:

removing portions of the encapsulating member from the

second surface thereot to interconnect the first and the
second trenches, and removing portions of the encapsu-
lating member from the second surface thereof to inter-
connect the first and the second grounding trenches.

13. The method as recited 1 claim 11 further comprising:

forming a protective layer to cover the encapsulating mem-

ber before the step of forming the first trenches and the
first grounding trenches.

14. The method as recited 1 claim 13 further comprising:

removing the protective layer aiter the step of forming the

first trenches and the first grounding trenches.

15. The method as recited 1n claim 11, wherein the first
trenches and the second trenches have different depths.
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