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PACKAGE STRUCTURE 

 

FIELD OF THE INVENTION 

[0001] The present invention relates to a package structure, and more 

particularly to a package structure with embedded thermal conduction 

structures capable of enhancing the heat dissipating efficiency. 

 

BACKGROUND OF THE INVENTION 

[0002] Recently, the general trends in designing electronic devices are 

toward small size, light weightiness and easy portability.  Moreover, with 

the increasing development of electronic industries, the internal circuitries 

of the electronic devices are gradually modularized.  In other words, 

several electronic components are integrated into a single circuit module.  

For example, a power module is one of the widely-used circuit modules.  

An example of the power module includes a DC-to-DC converter, a 

DC-to-AC converter, an AC-to-DC converter, or the like.  After the 

electronic components (e.g. capacitors, resistors, inductors, transformers, 

diodes and transistors) are integrated as a power module, the power module 

may be installed on a motherboard or a system circuit board. 

[0003] Conventionally, the package structures of the power module 

are classified into three types.  The first type of package structure is a 

single in-line package structure (SIP structure).  After active components 

and passive components are mounted on a printed circuit board (PCB) or a 

substrate, a single row of leads are protruded from a side of the package 

structure by using a lead frame.  The method of fabricating the single 

in-line package structure is easy by simply welding electronic components 

on the printed circuit board.  Moreover, since the layout area of the single 

in-line package structure is large, the capability to withstand heat and the 
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heat dissipating efficacy are both good.  However, in addition to the active 

components, the traces of the printed circuit board or the substrate and 

safety distances between the electronic components may influence the 

overall area of the package structure.  In other words, the area of the 

single in-line package structure is very large and occupies much space of 

the electronic device.  Moreover, since all active components need to be 

previously packaged and the layout area is large, the overall fabricating 

cost is high.  Moreover, since the single in-line package structure is 

manually installed on the system circuit board, the assembling process of 

the single in-line package structure is time-consuming and labor-intensive. 

[0004] The second type of package structure is a land grid array 

(LGA) package structure.  After the electronic components and the traces 

are installed on a printed circuit board, the electronic components and the 

traces are packaged by a molding process.  In addition, plural contact pads 

are formed on a backside of the printed circuit board in order to be 

electrically connected with external device.  In other words, the LGA 

package structure has a smaller layout area, a small overall volume and 

high density integration, and the method of fabricating the LGA package 

structure is simple and cost-effective.  Moreover, the LGA package 

structure may be installed on a system circuit board by a surface mount 

technology.  However, since the electronic components are arranged on 

the same layer of the printed circuit board, the traces between electronic 

components are still long.  Under this circumstance, the line impedance is 

high, and a parasitic effect is easily generated.  In other words, the 

electrical properties are possibly unsatisfied.  Moreover, since the LGA 

package structure is only about to dissipate heat in a single direction, the 

heat dissipating efficiency is insufficient. 
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[0005] The third type of package structure is a ball grid array (BGA) 

package structure.  Except that the signal output points of the BGA 

package structure are solder balls, the BGA package structure is similar to 

the LGA package structure.  Since the BGA package structure has the 

solder balls, it is not necessary to print sold paste.  That is, by simply 

printing flux, the BGA package structure may be installed on a system 

circuit board.  In comparison with the LGA package structure, the BGA 

package structure is less prone to poor welding.  However, since the 

process of forming the solder balls is complicated and expensive, the BGA 

package structure is not cost-effective.  Moreover, the heat dissipating 

efficiency is still insufficient. 

[0006] Therefore, there is a need of providing an improved package 

structure in order to eliminate the above drawbacks.  

 

SUMMARY OF THE INVENTION 

[0007] The present invention provides a package structure with at 

least one embedded thermal conduction structure.  The heat generated 

from the electronic component can be transferred to the surroundings of the 

package structure through the low thermal resistance paths of the 

conductive layers and the thermal conduction structure along vertical and 

horizontal directions so that the heat dissipating efficiency is enhanced and 

the fabricating cost is reduced.   

[0008] The present invention provides a package structure for 

packaging electronic components in high density integration by using a 

surface mount technology (SMT). 

[0009] An aspect of the present invention provides a package 

structure.  The package structure includes an insulation layer, a first 

conductive layer, a second conductive layer, at least one electronic 
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component, and at least one thermal conduction structure.  At least one 

first conductive via and at least one second conductive via are formed in 

the insulation layer.  The first conductive layer is disposed on a top 

surface of the insulation layer and contacted with said at least one first 

conductive via.  The second conductive layer is disposed on a bottom 

surface of the insulation layer and contacted with said at least one second 

conductive via.  Said at least one electronic component is embedded 

within the insulation layer, and includes plural conducting terminals.  The 

conducting terminal is electrically connected with the first conductive layer 

and the second conductive layer through said at least one first conductive 

via and said at least one second conductive via.  The at least one thermal 

conduction structure is embedded within the insulation layer, and located at 

said at least one lateral side of said at least one electronic component.  

Said at least one thermal conduction structure is partially exposed outside 

the insulation layer, so that the heat generated by said at least one electronic 

component is transferred to the surroundings of the package structure 

through said at least one thermal conduction structure. 

[0010] The above contents of the present invention will become more 

readily apparent to those ordinarily skilled in the art after reviewing the 

following detailed description and accompanying drawings, in which: 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 is a schematic cross-sectional view illustrating a 

package structure according to a first embodiment of the present invention; 

[0012] FIG. 2A is a schematic cross-sectional view illustrating a 

package structure according to a second embodiment of the present 

invention; 
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[0013] FIG. 2B shows the heat-dissipating directions of the package 

structure of FIG. 2A; 

[0014] FIG. 2C is a schematic cross-sectional view illustrating a 

variant example of the package structure of FIG. 2A; 

[0015] FIG. 3 is a schematic cross-sectional view illustrating a 

package structure according to a third embodiment of the present invention; 

[0016] FIG. 4 is a schematic cross-sectional view illustrating a 

package structure according to a fourth embodiment of the present 

invention; 

[0017] FIG. 5 is a schematic cross-sectional view illustrating a 

package structure according to a fifth embodiment of the present invention; 

and 

[0018] FIG. 6 is a schematic cross-sectional view illustrating a 

package structure according to a sixth embodiment of the present invention. 

 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0019] The present invention will now be described more specifically 

with reference to the following embodiments.  It is to be noted that the 

following descriptions of preferred embodiments of this invention are 

presented herein for purpose of illustration and description only.  It is not 

intended to be exhaustive or to be limited to the precise form disclosed. 

[0020] FIG. 1 is a schematic cross-sectional view illustrating a 

package structure according to a first embodiment of the present invention.  

The package structure 1 is a surface mount device (SMD) package structure.  

As shown in FIG. 1, the package structure 1 includes an insulation layer 10, 

an electronic component 11, a first conductive layer 12, a second 

conductive layer 13, and at least one thermal conduction structure 14.  

Moreover, several first conductive vias 103 and several second conductive 
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vias 104 are formed in the insulation layer 10.  The first conductive layer 

12 is disposed on a top surface 101 of the insulation layer 10 and portion of 

the top surface 101 of the insulation layer 10 is exposed.  The first 

conductive layer 12 is contacted with the first conductive vias 103.  The 

second conductive layer 13 is disposed on a bottom surface 102 of the 

insulation layer 10 and portion of the bottom surface 102 of the insulation 

layer 10 is exposed.  The second conductive layer 13 is contacted with the 

second conductive vias 104.  The electronic component 11 is embedded 

within the insulation layer 10.  Moreover, the electronic component 11 

includes several conducting terminals 110.  The conducting terminal 110 

on a top surface 111 of the electronic component 11 is contacted with the 

corresponding first conductive vias 103.  The conducting terminal 110 on 

a bottom surface 112 of the electronic component 11 is contacted with the 

corresponding second conductive vias 104.  Consequently, the electronic 

component 11 is electrically connected with the first conductive layer 12 

and the second conductive layer 13 through the conducting terminals 110, 

the first conductive vias 103 and the second conductive vias 104.  The 

thermal conduction structure 14 is embedded within the insulation layer 10 

and located at said at least one lateral side of the electronic component 11.  

Moreover, a part of the thermal conduction structure 14 is exposed outside 

the insulation layer 10.  Consequently, the heat generated by the electronic 

component 11 may be transferred to the surroundings of the package 

structure 1 through the thermal conduction structure 14. 

[0021] In an embodiment, for example, the insulation layer 10 is (but 

not limited to) made of resin or any other appropriate insulation material 

with high thermal conductivity.  Moreover, the first conductive vias 103 

are formed in the insulation layer 10, exposed to the top surface 101 of the 

insulation layer 10, and in contact with the first conductive layer 12.  The 
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second conductive vias 104 are formed in the insulation layer 10, exposed 

to the bottom surface 101 of the insulation layer 10, and in contact with the 

second conductive layer 13.  The method of forming the first conductive 

vias 103 and the second conductive vias 104 are well known to those 

skilled in the art.  For example, after the vias are formed in the insulation 

layer 10 by a laser drilling process, a mechanical drilling process or a 

photolithography process and a conductive material is formed in the vias by 

a filling process or an electroplating process, the first conductive vias 103 

and the second conductive vias 104 are formed. 

[0022] Moreover, by etching the first conductive layer 12 and the 

second conductive layer 13, one or more separate first conductive patterns 

120 and one or more separate second conductive patterns 130 are formed.  

In this embodiment as shown in FIG. 1, the first conductive layer 12 

includes two separate first conductive patterns 120, and the second 

conductive layer 13 includes one second conductive pattern 130.  The first 

conductive patterns 120 are contacted with the corresponding first 

conductive vias 103, and the second conductive pattern 130 is contacted 

with the corresponding second conductive vias 104. 

[0023] Moreover, the first conductive layer 12 and the second 

conductive layer 13 are made of copper or any other appropriate conductive 

material, but it is not limited thereto.  For example, after the conductive 

material is electroplated or deposited on the top surface 101 and the bottom 

surface 102 of the insulation layer 10, the first conductive layer 12 and the 

second conductive layer 13 are formed.  The first conductive patterns 120 

and the second conductive pattern 130 may be served as contact pads of the 

package structure 1.  Consequently, the package structure 1 may be 

mounted on a system circuit board (not shown) by a surface mount 

technology. 
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[0024] The electronic component 11 is an active component or a 

passive component.  An example of the electronic component 11 includes 

but not limited to a chip, an integrated power component, a 

metal-oxide-semiconductor field-effect transistor (MOSFET), an 

insulated-gate bipolar transistor (IGBT), a diode, a capacitor, a resistor, an 

inductor or a fuse.  The electronic component 11 is embedded within the 

insulation layer 10, and arranged between the first conductive vias 103 and 

the second conductive vias 104.  The conducting terminal 110 on the top 

surface 111 of the electronic component 11 is electrically connected with 

the corresponding first conductive pattern 120 through the corresponding 

first conductive via 103.  The conducting terminal 110 on the bottom 

surface 112 of the electronic component 11 is electrically connected with 

the corresponding second conductive pattern 130 through the 

corresponding second conductive via 104.  Consequently, the first 

conductive patterns 120 and the second conductive pattern 130 are served 

as the contact pads of the package structure 1.  After the package structure 

1 is mounted on a system circuit board (not shown) by a surface mount 

technology, the conducting terminals 110 of the electronic component 11 

are electrically connected with the electronic components (not shown) or 

traces (not shown) of the system circuit board through the first conductive 

patterns 120 and the second conductive pattern 130. 

[0025] In this embodiment, the electronic component 11 is a 

metal-oxide-semiconductor field-effect transistor (MOSFET).  That is, the 

electronic component 11 has three conducting terminals 110.  As shown in 

FIG. 1, two of the conducting terminals 110 are formed on the top surface 

111 of the electronic component 11, and one of the conducting terminals 

110 is formed on the bottom surface 112 of the electronic component 11.  

The three conducting terminals 110 include a gate terminal, a source 
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terminal and a drain terminal.  That is, two of the gate terminal, the source 

terminal and the drain terminal are formed on the top surface 111 of the 

electronic component 11, and the other one of the gate terminal, the source 

terminal and the drain terminal is formed on the bottom surface 112 of the 

electronic component 11. 

[0026] In this embodiment, two thermal conduction structures 14 are 

embedded within the insulation layer 10 and located at one side of the 

electronic component 11, respectively.  In an embodiment as shown in 

FIG. 1, two thermal conduction structures 14 are (but not limited to) 

horizontally located at bilateral sides of the electronic component 11.  

Moreover, the two thermal conduction structures 14 are respectively 

exposed to a first side 106 and a second side 107 of the insulation layer 10, 

wherein the first side 106 and the second side 107 are opposed to each 

other.  Consequently, the heat generated by the electronic component 11 

may be transferred to the surroundings of the package structure 1 through 

the thermal conduction structures 14. 

[0027] In some embodiments, the plural thermal conduction 

structures 14 are implemented by a single metallic lead frame, and the 

plural thermal conduction structures 14 are arranged around the electronic 

component 11.  Consequently, the plural thermal conduction structures 14 

made of metallic materials can not only be used to transfer heat from the 

electronic component 11 to the surroundings, but also be used to convey 

electricity.  Moreover, at least one thermal conduction structure 14 can be 

disposed at the four sides of the electronic element 11.  Therefore, the heat 

generated by the electronic component 11 can be transferred to the 

surroundings of the package structure 1 in horizontal direction.  In 

addition, the plural thermal conduction structures 14 are not limited to be 

implemented by a single metallic lead frame.  In some other embodiments, 
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the plural thermal conduction structures 14 are implemented by a ceramic 

substrate with thermal conduction property.  Alternatively, the plural 

thermal conduction structures 14 are implemented by other appropriate 

material or substrate with thermal conduction property. 

[0028] Moreover, the plural thermal conduction structures 14 are 

separated from each other.  That is, the plural thermal conduction 

structures 14 are not electrically connected with each other.  Moreover, the 

thicknesses of the thermal conduction structures 14, the first conductive 

layer 12 and the second conductive layer 13 are not limited and can be 

determined according to the thickness of the electronic component 11 and 

the heat dissipating requirement of the package structure 1. 

[0029] As mentioned above, the conducting terminals 110 of the 

electronic component 11 are electrically connected with the corresponding 

first conductive patterns 120 and the corresponding second conductive 

pattern 130 through the corresponding first conductive vias 103 and the 

corresponding second conductive vias 104.  One or more thermal 

conduction and electrical conduction paths can be formed among the 

conducting terminals 110 of the electronic component 11, the 

corresponding first conductive vias 103 and/or the corresponding second 

conductive vias 104, and the corresponding first conductive patterns 120 

and the corresponding second conductive pattern 130.  Consequently, the 

heat generated by the electronic component 11 may be vertically 

transferred to the surroundings of the package structure 1 through the first 

conductive patterns 120 and the second conductive pattern 130.  In 

addition, at least one thermal conduction structure 14 is disposed at said at 

least one lateral side of the electronic component 11.  In an embodiment 

as shown in FIG. 1, two thermal conduction structures 14 are horizontally 

located at bilateral sides of the electronic component 11.  Consequently, 
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the heat generated by the electronic component 11 may be horizontally 

transferred to the surroundings of the package structure 1 through the two 

thermal conduction structures 14 that are arranged at the first side 106 and 

the second side 107 of the insulation layer 10.  Under this circumstance, 

the heat generated by the electronic component 11 can be transferred to the 

surroundings of the package structure 1 through the low thermal resistance 

paths along vertical and horizontal directions.  Consequently, the heat 

dissipating efficacy of the package structure 1 is largely enhanced.  

Moreover, since the first conductive patterns 120 on the top surface 101 of 

the insulation layer 10 and the second conductive pattern 130 on the bottom 

surface 102 of the insulation layer 10 are served as the contact pads of the 

package structure 1, the first conductive layer 12 and the second conductive 

layer 13 may be used as the electrical conduction paths and thermal 

conduction paths at the top side and the bottom side of the electronic device 

11.  In other words, the package structure 1 has the functions of bilaterally 

conducting electricity and bilaterally dissipating heat. 

[0030] Moreover, since the electronic component 11 is embedded 

within the insulation layer 10 and the conducting terminals 110 of the 

electronic component 11 are electrically connected with the corresponding 

first conductive patterns 120 and the corresponding second conductive 

pattern 130 through the corresponding first conductive vias 103 and the 

corresponding second conductive vias 104, it is not necessary to use the die 

attachment process to assemble the electronic component 11.  

Consequently, the fabricating cost of the package structure 1 is reduced and 

the use life of the package structure 1 is prolonged.  Moreover, since the 

thermal conduction structures 14 are embedded within the insulation layer 

10 and implemented by the metallic lead frame, the overall mechanical 
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strength of the package structure 1 is increased, and the possibility of 

causing deformation of the package structure 1 is minimized. 

[0031] It is noted that numerous modifications and alterations of the 

package structure 1 may be made while retaining the teachings of the 

invention.  Hereinafter, some variant examples of the package structure 1 

will be illustrated with reference to FIGS. 2~6.  Component parts and 

elements corresponding to those of the first embodiment are designated by 

identical numeral references, and detailed descriptions thereof are omitted. 

[0032] FIG. 2A is a schematic cross-sectional view illustrating a 

package structure according to a second embodiment of the present 

invention; and FIG. 2B shows the heat-dissipating directions of the package 

structure of FIG. 2A.  In comparison with the first embodiment shown in 

FIG. 1, the package structure 2 of this embodiment further includes at least 

one third conductive via 105 formed in the insulation layer 10.  A first end 

of the third conductive via 105 is in contact with the first conductive layer 

12, and a second end of the third conductive via 105 is in contact with the 

corresponding thermal conduction structure 14.  After the heat generated 

by the electronic component 11 is transferred to the first conductive layer 

12, a portion of the heat may be transferred to the corresponding thermal 

conduction structure 14 through the third conductive via 105.  The heat 

generated by the electronic component 11 can be transferred to the 

surroundings of the package structure 1 along the arrow directions as 

indicated in FIG. 2B.  Consequently, the heat dissipating efficacy is 

further increased.  Alternatively, in some other embodiments, as shown in 

FIG. 2C, the first end of the third conductive via 105 is in contact with the 

second conductive layer 13, and the second end of the third conductive via 

105 is in contact with the corresponding thermal conduction structure 14.  

After the heat generated by the electronic component 11 is transferred to 
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the second conductive layer 13, a portion of the heat may be transferred to 

the corresponding thermal conduction structure 14 through the third 

conductive via 105.  Consequently, the heat dissipating efficacy is further 

increased.  The method of forming the third conductive via 105 is similar 

to the method of forming the first conductive vias 103 and the second 

conductive vias 104, and is not redundantly described herein. 

[0033] Similarly, the plural thermal conduction structures 14 are 

made of metallic material, and the plural thermal conduction structures 14 

are separated from each other.  That is, the plural thermal conduction 

structures 14 are not electrically connected with each other.  In 

comparison with the first embodiment shown in FIG. 1, the package 

structure 2 of this embodiment further includes at least one fourth 

conductive via 108 and at least one fifth conductive via 109 formed in the 

insulation layer 10.  A first end of the fourth conductive via 108 is 

connected with the corresponding first conductive pattern 120, and a 

second end of the fourth conductive via 108 is connected with the 

corresponding thermal conduction structure 14.  A first end of the fifth 

conductive via 109 is connected with the corresponding second conductive 

pattern 130, and a second end of the fifth conductive via 109 is connected 

with the corresponding thermal conduction structure 14.  The heat 

generated by the electronic component 11 may be vertically transferred to 

the surroundings of the package structure 2 through the thermal conduction 

path of the fourth conductive via 108, the fifth conductive via 109 and the 

thermal conduction structure 14.  Consequently, the heat dissipating 

efficacy is further increased.  Moreover, since the corresponding first 

conductive pattern 120 and the corresponding second conductive pattern 

130 are electrically connected with each other, one side or two sides of the 

package structure 2 may be mounted on the system circuit board.  In other 
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words, the package structure 1 has the functions of bilaterally conducting 

electricity and quadrilaterally dissipating heat.  The method of forming the 

fourth conductive via 108 and the fifth conductive via 109 are similar to the 

method of forming the first conductive via 103 and the second conductive 

via 104, and is not redundantly described herein. 

[0034] FIG. 3 is a schematic cross-sectional view illustrating a 

package structure according to a third embodiment of the present invention.  

In comparison with the first embodiment shown in FIG. 1, the package 

structure 3 of this embodiment further includes an insulating and 

heat-dissipating layer 30 and a heat dissipation device 31.  The heat 

dissipation device 31 is located at an outer side of the second conductive 

layer 13 for enhancing the heat dissipating efficacy of the second 

conductive layer 13.  The heat dissipation device 31 may be a passive heat 

dissipation device or an active heat dissipation device.  An example of the 

passive heat dissipation device includes but not limited to a heat sink made 

of metallic material or ceramic material.  An example of the active heat 

dissipation device includes but not limited to cooling water or heat pipe. 

[0035] The insulating and heat-dissipating layer 30 is arranged 

between the heat dissipation device 31 and the second conductive layer 13.  

Namely, the insulating and heat-dissipating layer 30 is disposed on an outer 

surface of the second conductive layer 13, covering the second conductive 

layer 13 and in contact with the heat dissipation device 31.  Due to the 

insulating and heat-dissipating layer 30, the conducting terminals 110 of the 

electronic component 11 and the second conductive layer 13 are isolated 

from the heat dissipation device 31.  In addition, the heat generated by the 

heat electronic component 11 may be transferred to the heat dissipation 

device 31 through the insulating and heat-dissipating layer 30.  More 

especially, since the package structure 3 can withstand a high voltage, the 
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possibility of causing current leakage and high-voltage spark will be 

minimized. 

[0036] FIG. 4 is a schematic cross-sectional view illustrating a 

package structure according to a fourth embodiment of the present 

invention.  In comparison with the third embodiment shown in FIG. 3, the 

package structure 4 of this embodiment further includes a metal layer 40.  

The metal layer 40 is arranged between the insulating and heat-dissipating 

layer 30 and the heat dissipation device 31.  Namely, the metal layer 40 is 

disposed on an outer surface of the insulating and heat-dissipating layer 30 

and in contact with the heat dissipation device 31.  Due to the metal layer 

40, the heat from the insulating and heat-dissipating layer 30 can be 

transferred to the heat dissipation device 31 more uniformly.  

Consequently, the heat dissipating efficacy is further increased. 

[0037] FIG. 5 is a schematic cross-sectional view illustrating a 

package structure according to a fifth embodiment of the present invention.  

In comparison with the third embodiment shown in FIG. 3, the package 

structure 5 of this embodiment includes plural electronic components 11, 

for example three electronic components 11a, 11b and 11c as shown in FIG. 

5.  The electronic components 11 can be same or different with each other.  

The number of conducting terminals 110 of each electronic component 11 

is determined according to the type of the electronic component 11.  If the 

electronic component 11 is a metal-oxide-semiconductor field-effect 

transistor (MOSFET), the electronic component 11 has three conducting 

terminals 110.  For example, as shown in FIG. 5, the electronic 

component 11a is a metal-oxide-semiconductor field-effect transistor 

(MOSFET) with three conducting terminals 110.  Moreover, if the 

electronic component 11 is a capacitor, a resistor or a diode, the electronic 

component 11 has two conducting terminals 110.  For example, as shown 
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in FIG. 5, the electronic component 11b is a diode and the electronic 

component 11c is a capacitor or a resistor.  It is noted that the electronic 

components 11 disposed in the package structure 5 are not limited to the 

types shown in FIG. 5 and can be varied according to the practical 

requirements. 

[0038] In this embodiment, every two thermal conduction structures 

14 are horizontally located at bilateral sides of every electronic component 

11.  That is, one electronic component 11 is arranged at every two 

adjacent thermal conduction structures 14. 

[0039] FIG. 6 is a schematic cross-sectional view illustrating a 

package structure according to a sixth embodiment of the present invention.  

In comparison with the fifth embodiment shown in FIG. 5, the package 

structure 6 of this embodiment further includes at least one pin 60.  Said at 

least one pin 60 is disposed on and connected with the corresponding first 

conductive pattern 120 of the first conductive layer 12.  Said at least one 

pin 60 is connected with the corresponding first conductive pattern 120 by, 

for example, a solder paste soldering process, a ultrasonic welding process, 

a hot pressure welding process, an electric welding process or a mechanical 

embedding process, but it is not limited thereto.  The package structure 6 

can be fixed and connected with a system circuit board by inserting the pin 

60 into the system circuit board and welding the pin 60 on the system 

circuit board. 

[0040] From the above descriptions, the present invention provides a 

package structure.  The package structure includes an insulation layer, a 

first conductive layer, a second conductive layer, at least one electronic 

component, and at least one thermal conduction structure.  The electronic 

component is embedded within the insulation layer.  The first conductive 

layer and the second conductive layer are formed on a top surface and a 
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bottom surface of the insulation layer, respectively.  The plural conducting 

terminals of the electronic component are electrically connected with the 

first conductive layer and the second conductive layer through conductive 

vias.  Said at least one thermal conduction structure is partially embedded 

within the insulation layer, and located at said at least one lateral side of the 

electronic component, for example horizontally located at bilateral sides of 

the electronic component.  Consequently, the heat generated by the 

electronic component can be transferred to the surroundings of the package 

structure through the low thermal resistance paths of the conductive layers 

and the thermal conduction structures along vertical and horizontal 

directions.  In comparison with the conventional technology, the heat 

dissipating efficacy of the package structure of the present invention is 

largely enhanced.  Moreover, since the first conductive layer and the 

second conductive layer are respectively formed on the top surface and the 

bottom surface of the insulation layer, the package structure has the 

functions of bilaterally conducting electricity and multilaterally dissipating 

heat.  Moreover, since the electronic component is directly embedded 

within the insulation layer and the conducting terminals of the electronic 

component are electrically connected with the corresponding conductive 

patterns through corresponding conductive vias, the fabricating cost of the 

package structure is reduced and the use life of the package structure is 

prolonged.  Moreover, since the thermal conduction structures are 

embedded within the insulation layer and implemented by the metallic lead 

frame, the overall mechanical strength of the package structure is increased, 

and the possibility of causing deformation of the package structure is 

minimized. 

[0041] While the invention has been described in terms of what is 

presently considered to be the most practical and preferred embodiments, it 
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is to be understood that the invention needs not be limited to the disclosed 

embodiment.  On the contrary, it is intended to cover various 

modifications and similar arrangements included within the spirit and scope 

of the appended claims which are to be accorded with the broadest 

interpretation so as to encompass all such modifications and similar 

structures.
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WHAT IS CLAIMED IS: 

1. A package structure, comprising:  

an insulation layer, wherein at least one first conductive via and at least 

one second conductive via are formed in the insulation layer; 

a first conductive layer disposed on a top surface of the insulation layer 

and contacted with said at least one first conductive via; 

a second conductive layer disposed on a bottom surface of the 

insulation layer and contacted with said at least one second conductive via; 

at least one electronic component embedded within the insulation layer, 

and comprising plural conducting terminals, wherein the conducting 

terminal is electrically connected with the first conductive layer and the 

second conductive layer through said at least one first conductive via and 

said at least one second conductive via; and 

at least one thermal conduction structure embedded within the 

insulation layer, and located at at least one lateral side of said at least one 

electronic component, wherein the thermal conduction structure is partially 

exposed outside the insulation layer, so that the heat generated by said at 

least one electronic component is transferred to the surroundings of the 

package structure through the thermal conduction structure. 

2. The package structure according to claim 1, wherein the insulation 

layer has a first side and a second side opposite to the first side, wherein the 

at least one thermal conduction structure is exposed to the first side or the 

second side of the insulation layer. 

3. The package structure according to claim 1, wherein said at least one 

first conductive via is formed in the insulation layer, exposed to the top 

surface of the insulation layer, and in contact with the first conductive layer, 

wherein said at least one second conductive via is formed in the insulation 

layer, exposed to the bottom surface of the insulation layer, and in contact 
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with the second conductive layer. 

4. The package structure according to claim 3, wherein said at least one 

electronic component is arranged between said at least one first conductive 

via and at least one second conductive via. 

5. The package structure according to claim 3, wherein the first 

conductive layer comprises at least one first conductive pattern, and the 

second conductive layer comprises at least one second conductive pattern. 

6. The package structure according to claim 5, wherein said at least one 

first conductive pattern is contacted with said at least one first conductive 

via, and said at least one second conductive pattern is contacted with said at 

least one second conductive via. 

7. The package structure according to claim 6, wherein the electronic 

component has a top surface and a bottom surface, and the conducting 

terminal formed on the top surface of the electronic component is 

electrically connected with the corresponding first conductive pattern 

through the corresponding first conductive via, and the conducting terminal 

formed on the bottom surface of the electronic component is electrically 

connected with the corresponding second conductive pattern through the 

corresponding second conductive via. 

8. The package structure according to claim 5, wherein the insulation 

layer further comprises a third conductive via, wherein a first end of the 

third conductive via is contacted with one of the corresponding first 

conductive pattern and the corresponding second conductive pattern, and a 

second end of the third conductive via is contacted with the corresponding 

at least one thermal conduction structure. 

9. The package structure according to claim 5, wherein said at least one 

thermal conduction structure comprises a plurality of thermal conduction 

structures, and the thermal conduction structures are separated from each 
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other. 

10. The package structure according to claim 9, wherein the insulation 

layer further comprises a fourth conductive via and a fifth conductive via; a 

first end of the fourth conductive via is contacted with the corresponding 

first conductive pattern, and a second end of the fourth conductive via is 

contacted with the corresponding at least one thermal conduction structure; 

a first end of the fifth conductive via is contacted with the corresponding 

second conductive pattern, and a second end of the fifth conductive via is 

contacted with the corresponding at least one thermal conduction structure. 

11. The package structure according to claim 5, further comprising at least 

one pin, wherein said at least one pin is disposed on and connected with the 

corresponding first conductive pattern. 

12. The package structure according to claim 1, wherein said at least one 

electronic component comprises plural electronic components and said at 

least one thermal conduction structure comprises a plurality of thermal 

conduction structures; each of the plural electronic components is arranged 

between every two adjacent thermal conduction structures. 

13. The package structure according to claim 1, wherein said at least one 

thermal conduction structure is implemented by a metallic lead frame with 

electrical conduction and thermal conduction properties or a ceramic 

substrate with thermal conduction property. 

14. The package structure according to claim 1, further comprising a heat 

dissipation device, wherein the heat dissipation device is located on an 

outer surface of the second conductive layer. 

15. The package structure according to claim 14, wherein the heat 

dissipation device is an active heat dissipation device or a passive heat 

dissipation device. 

16. The package structure according to claim 14, further comprising an 
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insulating and heat-dissipating layer, wherein the insulating and 

heat-dissipating layer is arranged between the heat dissipation device and 

the second conductive layer. 

17. The package structure according to claim 16, further comprising a 

metal layer, wherein the metal layer is arranged between the insulating and 

heat-dissipating layer and the heat dissipation device. 

18. The package structure according to claim 1, wherein the electronic 

component is an active component or a passive component. 

19. The package structure according to claim 1, wherein the electronic 

component is a chip, an integrated power component, a 

metal-oxide-semiconductor field-effect transistor (MOSFET), an 

insulated-gate bipolar transistor (IGBT), a diode, a capacitor, a resistor, an 

inductor or a fuse. 


