PACKAGE STRUCTURE AND MANUFACTURING METHOD
THEREOF

FIELD OF THE DISCLOSURE
[0001] The present disclosure relates to a package structure, and more

particularly to a package structure and manufacturing method thereof.

BACKGROUND OF THE DISCLOSURE

[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,
plural 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 systém circuit board.

[0003] Generally, the lead frame is utilized in package structure for
supporting and electrical connection. However, the surface material
property of the lead frame may have insufficient reaction with chemicals
treatment in manufacturing process, and thus affects the adhesion between
the lead frame and the materials in-contact therewith. In addition, the
delamination is easily happened on the side edges of the lead frame due to
more stress concentrated on the side edge and more difficult reaction with

chemicals at the side edge.



[0004] Therefore, there is a need of providing a package structure and
manufacturing method thereof to obviate the drawbacks encountered from

the prior arts.

SUMMARY OF THE DISCLOSURE

[0005] It is an object of the present disclosure to provide a package
structure and manufacturing method thereof. The lead frame unit of the
package structure includes a lead frame and a metallization layer disposed
on at least a part of the lead frame. Due to the metallization layer, the lead
frame unit has good reaction with chemicals treatment in manufacturing
process, which results in good adhesion between the lead frame unit and
the materials in-contact therewith. Meanwhile, the delamination easily
happened on the side edge of the lead frame is avoided. In addition, the
thickness of the metallization layer is adjustable. Therefore, it is freer to
perform minor adjustment of the lead frame thickness and pattern line and
space according to the thickness of the electronic component and package
design.

[0006] In accordance with an aspect of the present disclosure, there is
provided a package structure. The package structure includes an
insulation layer, an electronic component and a lead frame unit. The
electronic component is embedded within the insulation layér and includes
plural conducting terminals. The lead frame unit is embedded within the
insulation layer and includes a lead frame and a metallization layer. The
metallization layer having a thickness more than 10 um is disposed on at
least a part of the lead frame and electrically connected with at least one of
the plural conducting terminals of the electronic component.

[0007] In accordance with another aspect of the present disclosure,

there is provided a method of manufacturing a package structure. The
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method includes the following steps. Firstly, an electronic component
including plural conducting terminals is provided. Then, a lead frame unit
comprising a lead frame and a metallization layer is provided. The
metallization layer is disposed on at least a part of the lead frame and
having a thickness more than 10 um. Afterward, an interconnection
process is performed to electrically connect the lead frame unit and at least
one of the plural conducting terminals. Finally, the electronic component

and the lead frame unit is embedded within an insulation layer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 is a schematic cross-sectional view illustrating a
package structure using a lead frame unit according to an embodiment of
the present disclosure;

[0009] FIGS. 2A, 2B and 2C are schematic cross-sectional views
illustrating variant examples of FIG. 1; and

[0010] FIG. 3 is a schematic cross-sectional view illustrating a
package structure using the lead frame unit according to another

embodiment of the present disclosure.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0011] The present disclosure 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 disclosure 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.

[0012] FIG. 1 1s a schematic cross-sectional view illustrating a
package structure using a lead frame unit according to an embodiment of

the present disclosure. As shown in FIG. 1, the package structure 1



includes an insulation layer 10, an electronic component 11 and a lead
frame unit 12.

[0013] The insulation layer 10 can be made of any appropriate
insulation material. The electronic component 11, such as a
semiconductor chip, is embedded within the insulation layer 10 and
includes a top surface 111, a bottom surface 112 and plural conducting
terminals 113. In this embodiment, the conducting terminals 113 are
formed on the top surface 111 and the bottom surface 112. In another
embodiment, all the conducting terminals 113 can be formed on the same
surface, either the top surface 111 or the bottom surface 112.

[0014] The lead frame unit 12 is embedded within the insulation layer
10 together with the electric component 11. The lead frame unit 12
includes a lead frame 121 and a metallization layer 122.  The
metallization layer 122 is disposed on at least a part of the lead frame 121
and electrically connected with at least one of the plural conducting
terminals 113 of the electronic component 11. Preferably but not
exclusively, the metallization layer 122 is made of a thick copper layer with
a thickness between 10 um and 30 um. The metallization layer 122 is for
example but not limited to be made of copper, tin, silver, nickel, chromium
or a combination thereof. In an embodiment, the metallization layer 122
is disposed on at least a part of the lead frame 121 by electroplating. In
another embodiment, the whole outer surface of the lead frame 121 is
enclosed by the metallization layer 122.

[0015] In this embodiment, the package structure 1 further includes
two redistribution layers 13. One part of the redistribution layer 13 is
disposed on a top surface 101 or a bottom surface 102 of the insulation

layer 10, and the other part of the redistribution layer 13 is located in the



insulation layer 10 and connected with at least one of the plural conducting
terminals 113 and at least a part of the lead frame unit 12.

[0016] Due to the metallization layer 122, the lead frame unit 12 has
good reaction with chemicals treatment in manufacturing process.
Accordingly, the adhesion between the lead frame unit 12 and the
insulation layer 10 is strengthened. Meanwhile, the delamination easily
happened on the side edge of the lead frame 121 is avoided. Moreover,
the thickness of the metallization layer 122 is adjustable. Therefore, it is
freer to perform minor adjustment of the thickness of lead frame 121 and
pattern line and space according to the thickness of electronic component
11 and package design. In some cases, when the lead frame 121 has a
smaller thickness than the electronic component 11, the metallization layer
122 can be used to adjust the thickness of the lead frame unit 12 so as to
make top surface of the lead frame unit 12 in the same height as the top
surface 111 of the electronic component 11, improving the following
process of forming the redistribution layer 13.

[0017] In addition, the position and area of the metallization layer 122
disposed on the lead frame 121 are adjustable according to practical
requirements, and are not limited to that shown in FIG. 1. FIGS. 2A, 2B
and 2C are schematic cross-sectional views illustrating variant examples of
FIG. 1. As shown in FIG. 2A, in this variant example, the metallization
layer 122 is disposed on some parts of a top surface 123 of the lead frame
121, some parts of a bottom surface 124 of the lead frame 121, and plural
sidewalls 125 of the lead frame 121. As shown in FIG. 2B, in this variant
example, the metallization layer 122 is disposed on some parts of the top
surface 123 and the bottom surface 124 of the lead frame 121. As shown
in FIG. 2C, in this variant example, the metallization layer 122 is disposed

on the sidewalls 125 of the lead frame 121.
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[0018] FIG. 3 is a schematic cross-sectional view illustrating a
package structure using the lead frame unit according to another
embodiment of the present disclosure. As shown in FIG. 3, the package
structure 2 includes an insulation layer 20, an electronic component 21 and
a lead frame unit 22. The electronic component 21 is embedded within
- the insulation layer 20 and disposed on the lead frame unit 22. The
electronic component 21 includes a top surface 211 and plural conducting
terminals 213 formed on the top surface 211. The lead frame unit 22 is
embedded within the insulation layer 20 and includes a lead frame 221 and
a metallization layer 222. The metallization layer 222 is formed on at
least a part of the lead frame 221 and electrically connected with at least
one of the plural conducting terminals 213 of the electronic component 21.
In this embodiment, the electronic component 21 is disposed on a top
surface 223 of the lead frame unit 22, a bottom surface 224 of the lead
frame unit 22 is exposed from the insulation layer 20, and the package
structure 2 further comprises at least one conducting wire 23. The
conducting wire 23 is electrically connected with at least one of the plural
conducting terminals 213 and the lead frame unit 22.

[0019] Regarding the package structure (1, 2) described above, the
process of manufacturing the package structure (1, 2) includes the
following steps.

[0020] Firstly, an electronic component (11, 21) including plural
conducting terminals (113, 213) is provided.

[0021] Then, a lead frame unit (12, 22) comprising a lead frame (121,
221) and a metallization layer (122, 222) is provided. The metallization
layer (122, 222) is disposed on at least a part of the lead frame (121, 221)

and has a thickness more than 10 um.



[0022] Afterward, an interconnection process is performed to
electrically connect the lead frame unit (12, 22) and at least one of the
plural conducting terminals (113, 213). In an embodiment, a wire
bonding process is performed to form a conducting wire 23 electrically
connected between the lead frame unit 22 and at least one of the plural
conducting terminals 213. In an embodiment, at least one redistribution
layer 13 is formed on a top surface 101 or a bottom surface 102 of an
insulation layer 10, and electrically connected with the metallization layer
122 of the lead frame unit 12 and at least one of the plural conducting
terminals 113.

[0023] Finally, the electronic component (11, 21) and the lead frame
unit (12, 22) are embedded within an insulation layer (10, 20). In an
embodiment, the electronic component 21 is disposed on a top surface 223
of the lead frame unit 22, and a bottom surface 224 of the lead frame unit
22 is exposed from the insulation layer 20.

[0024] From the above descriptions, the present disclosure provides a
package structure and a manufacturing method thereof. The lead frame
unit includes a lead frame and a metallization layer formed on at least a
part of the lead frame. Due to the metallization layer, the lead frame unit
has good reaction with chemicals treatment in manufacturing process,
which results in good adhesion between the lead frame unit and the
materials in-contact therewith. — Meanwhile, the delamination easily
happened on the side edge of the lead frame is avoided. In addition, the
thickness of the metallization layer is adjustable. Therefore; it is freer to
perform minor adjustment of the lead frame thickness and pattern line and
space according to the thickness of the electronic component and package

design.



[0025] While the disclosure has been described in terms of what is
presently considered to be the most practical and preferred embodiments, it

is to be understood that the disclosure needs not be limited to the disclosed

embodiment.



WHAT IS CLAIMED IS:
1. A package structure, comprising:
an insulation layer;
an electronic component embedded within the insulation layer, and
comprising plural conducting terminals; and
a lead frame unit embedded within the insulation layer, comprising:
a lead frame; and
a metallization layer having a thickness more than 10 um disposed
on at least a part of the lead frame and electrically connected with at least
one of the plural conducting terminals of the electronic component.

2. The package structure according to claim 1, wherein the metallization
layer is disposed on at least a part of a top surface of the lead frame.

3. The package structure according to claim 1, wherein the metallization
layer is disposed on at least a part of a bottom surface of the lead frame.

4. The package structure according to claim 1, wherein the metallization
layer is disposed on at least a part of plural sidewalls of the lead frame.

5. The package structure according to claim 1, wherein the metallization
layer is disposed on a whole outer surface of the lead frame

6. The package structure according to claim 1, wherein the thickness of
the metallization layer is smaller than 30 ym.

7. The package structure according to claim 1, wherein the metallization
layer is disposed on at least a part of the lead frame by electroplating.

8. The package structure according to claim 1, wherein the metallization
layer is made of copper, tin, silver, nickel, chromium or a combination
thereof.

9. The package structure according to claim 1, further comprising two
redistribution layers, wherein one part of the redistribution layer is disposed

on a top surface or a bottom surface of the insulation layer, and the other
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part of the redistribution layer is located in the insulation layer and
connected with at least one of the plural conducting terminals and at least a
part of the lead frame unit.

10. The package structure according to claim 1, wherein the electronic
component is disposed on a top surface of the lead frame unit, a bottom
surface of the lead frame unit is exposed from the insulation layer, the
package structure further comprises at least one conducting wire, and the
conducting wire is electrically connected with at least one of the plural
conducting terminals and the lead frame unit.

11. A method of manufacturing a package structure, comprising steps of:

(a) providing an electronic component comprising plural conducting
terminals;

(b) providing a lead frame unit comprising a lead frame and a
metallization layer, the metallization layer being disposed on at least a part
of the lead frame and having a thickness more than 10 um;

(c) performing an interconnection process to electrically connect the
lead frame unit and at least one of the plural conducting terminals; and

(d) embedding the electronic component and the lead frame unit within
an insulation layer.

12. The method according to claim 11, wherein in the step (b), the
metallization layer is disposed on at least a part of a top surface of the lead
frame.

13. The method according to claim 11, wherein in the step (b), the
metallization layer is disposed on at least a part of a bottom surface of the
lead frame.

14. The method according to claim 11, wherein in the step (b), the
metallization layer is disposed on at least a part of plural sidewalls of the

lead frame.
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15. The method according to claim 11, wherein in the step (c), a wire
bonding process is performed to form a conducting wire electrically
connected between the lead frame unit and at least one of the plural
conducting terminals.

16. The method according to claim 11, wherein the thickness of the
metallization layer is smaller than 30 um.

17. The method according to claim 11, wherein in the step (b), the
metallization layer is disposed on at least a part of the lead frame by
electroplating.

18. The method according to claim 11, wherein the metallization layer is
made of copper, tin, silver, nickel, chromium or a combination thereof.

19. The method according to claim 11, wherein in the step (c), at least one
redistribution layer is formed on a top surface or a bottom surface of the
insulation layer, and electrically connected with the metallization layer of
the lead frame unit and at least one of the plural conducting terminals.

20. The method according to claim 11, wherein the electronic component
is disposed on a top surface of the lead frame unit, and a bottom surface of

the lead frame unit is exposed from the insulation layer.
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