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(57) ABSTRACT

A light emitting diode (LED) package and a manufacturing
method therefor are disclosed. In one aspect, a manufacturing
method of a light emitting diode package may: heat a first
light transmission insulation material to cause the first light
transmission insulation material to become a sticky member;
connect a lead frame to the sticky member; perform a chip-
bonding step that bonds at least one light-emitting diode chip
on the sticky member using a light transmission glue; encap-
sulate the at least one light-emitting diode chip with a second
light transmission insulation material; and perform a drying
step that forms the sticky member and the second light trans-
mission insulation material into shape.




Patent Application Publication Nov. 3,2011 Sheet 1 of 5 US 2011/0266589 A1

TN
i i

{2

- ™y _
S BT ::
e

w7, 113

.
hd

|
1

e
L ~




Patent Application Publication Nov. 3,2011 Sheet 2 of 5 US 2011/0266589 A1

. e
AN
hX
.

. N
e 3

o

.o,

u

Y6

Fig. 1D

.
)
L o ’ﬂ
sy o
e TS - Ak
SV Rkt T e B e gy
4, el
il ...}-..




Nov. 3,2011 Sheet 3 of 5 US 2011/0266589 A1l

Patent Application Publication

iy

N

0 L.t\...“\ass....\sss\\ suu\..ss\.\ts\
.....‘...s“,\”\x... -

& o o FESVPREYPY]
: . JhS AN I o -

L.




Patent Application Publication Nov. 3,2011 Sheet 4 of 5 US 2011/0266589 A1

siart

heating siep 152

)

COMMSCHng sten ——~ 1Hvl

L |
chip-bonding step 156

¢

wive-honding step L 158

L

pncapsulaiing step — 16

i

dyying step — 162

i

el




Patent Application Publication

2048)

wlart

¢

Nov. 3,2011 Sheet 5 of 5

heating sten

¢

connectmng step

‘

soabeler resisting step

¢

chip-bonding step

!

wive-Homing sten

‘

encapsulating slep

¢

drving steg

!

el

US 2011/0266589 A1l

- 15hZ

256

— 150

T 158

— 164

= 132



US 2011/0266589 Al

LIGHT EMITTING DIODE PACKAGE
STRUCTURE AND MANUFACTURING
METHOD THEREFOR

CROSS-REFERENCE TO RELATED PATENT
APPLICATIONS

[0001] This application claims priority to U.S. patent appli-
cation Ser. No. 12/398,174, filed on Mar. 4, 2009, which
claims priority to Taiwan Patent Application Number
097107548, filed on Mar. 4, 2008. These patent applications
are herein incorporated in their entirety by reference.

BACKGROUND
[0002] 1. Technical Field
[0003] The present disclosure relates to a light emitting

diode (LED) package structure and a manufacturing method
therefor, and more particularly, to a transparent LED package
structure and a manufacturing method therefor.

[0004] 2. Description of Related Art

[0005] With the advance of science and technologies, vari-
ous types of advertising signboards are developed, and LED
advertising signboards are one type of the most popular
advertising signboards. In general, advertising signboards are
mounted on elevated and noticeable areas or people-crowded
areas, and thus the advertising signboards are often mounted
on the glass curtain walls of high-rise buildings. However,
since an LED advertising signboard is generally composed of
a plurality of LED units through which very little light is
allowed to pass, the LED advertising signboard will block the
ambient light passing through a glass curtain wall of a build-
ing when being mounted on the glass curtain wall. As a result,
ambient light cannot easily enter the building from the out-
side.

SUMMARY

[0006] Anobjective of the present disclosure is to provide a
transparent LED package structure and a manufacturing
method therefor, thereby overcoming the aforementioned
problems.

[0007] In one aspect, a manufacturing method of a light
emitting diode package may: heat a first light transmission
insulation material to cause the first light transmission insu-
lation material to become a sticky member; connect a lead
frame to the sticky member; perform a chip-bonding step that
bonds at least one light-emitting diode chip on the sticky
member using a light transmission glue; encapsulate the at
least one light-emitting diode chip with a second light trans-
mission insulation material; and perform a drying step that
forms the sticky member and the second light transmission
insulation material into shape.

[0008] Inoneembodiment, the first light transmission insu-
lation material may comprise transparent epoxy or silicone.

[0009] In another embodiment, the second light transmis-
sion insulation material may comprise transparent epoxy or
silicone.

[0010] In yet another embodiment, the second light trans-
mission insulation material and the first light transmission
insulation material may be formed from the same transparent
material.

[0011] Inone embodiment, the manufacturing method may
further perform a solder resisting step that coats a solder mask
on a bottom side of the lead frame.
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[0012] Inanother embodiment, the manufacturing method
may further perform a wire-bonding step or a bump-bonding
step that electrically connects the at least one light-emitting
diode chip to the lead frame.

[0013] Inanotheraspect, a manufacturing method ofa light
emitting diode package may: heat a first light transmission
insulation material to cause the first light transmission insu-
lation material to become a sticky member; connect a lead
frame to the sticky member; perform a solder resisting step
that coats a solder mask on a bottom side of the lead frame;
and perform a chip-bonding step that bonds at least one light-
emitting diode chip on the sticky member using a light trans-
mission glue.

[0014] Inoneembodiment, the first light transmission insu-
lation material may transparent epoxy or silicone.

[0015] Inanother embodiment, the manufacturing method
may further encapsulate the at least one light-emitting diode
chip with a second light transmission insulation material.
[0016] In another embodiment, the second light transmis-
sion insulation material may comprise transparent epoxy or
silicone.

[0017] In still another embodiment, the second light trans-
mission insulation material and the first light transmission
insulation material may be formed from the same transparent
material.

[0018] Inoneembodiment, the manufacturing method may
further perform a wire-bonding step or a bump-bonding step
that electrically connects the at least one light-emitting diode
chip to the lead frame.

[0019] In still another embodiment, the manufacturing
method may perform a drying step that forms the sticky
member and the second light transmission insulation material
into shape.

[0020] Inyetanother aspect, alight emitting diode package
may comprise: a light transmission substrate having a central
portion and a peripheral portion surrounding the central por-
tion; at least one light-emitting diode chip disposed on the
central portion of the light transmission substrate; a lead
frame connecting the peripheral portion of the light transmis-
sion substrate, wherein the lead frame is electrically con-
nected to the light-emitting diode chip; and an encapsulant
disposed on the light transparent substrate, wherein the
encapsulant covers the at least one light-emitting diode chip
and the lead frame.

[0021] Inone embodiment, the light transmission substrate
may comprise transparent epoxy or silicone.

[0022] In one embodiment, the encapsulant may comprise
transparent epoxy or silicone.

[0023] In another embodiment, the encapsulant and the
light transmission substrate may be formed from the same
material.

[0024] In one embodiment, the light emitting diode pack-
age may further comprise a light transmission glue that bonds
the at least one light-emitting diode chip on the light trans-
mission substrate.

[0025] In another embodiment, the light emitting diode
package may further comprise a plurality of conducting wires
or bumps electrically connecting the at least one light-emit-
ting diode chip to the lead frame.

[0026] Inyetanother embodiment, the light emitting diode
package may further comprise a solder mask coated on a first
side of the lead frame opposite from a second side of the lead
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frame thatis on a same side of the light transmission substrate
as the at least one light-emitting diode chip.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] The foregoing aspects and many of the attendant
advantages of this present disclosure will become more
readily appreciated as the same becomes better understood by
reference to the following detailed description, when taken in
conjunction with the accompanying drawings.

[0028] FIGS. 1A-1F are cross sectional schematic dia-
grams showing a flow process for manufacturing a transpar-
ent LED package structure according to a first embodiment of
the present disclosure.

[0029] FIG. 2 is a schematic flowchart showing the manu-
facturing method according to the first embodiment of the
present disclosure.

[0030] FIG. 3 is a schematic flow chart showing a manu-
facturing method according to a second embodiment of the
present disclosure.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0031] In order to make the illustration of the present dis-
closure more explicit and complete, the following description
is stated with reference to FIG. 1A through FIG. 3.

First Embodiment

[0032] FIG. 1A to FIG. 1E are cross sectional schematic
diagrams showing a manufacturing method of an LED pack-
age structure according to a first embodiment of the present
disclosure. FIG. 2 is a schematic flowchart showing the
manufacturing method according to the first embodiment of
the present disclosure. Referring to FIGS. 1A and 2, in the
manufacturing method 150, a heating step 152 is first per-
formed to heat a first transparent plastic material to cause it to
become a sticky member 102, and the sticky member 102 is
used as a substrate in the transparent LED package. In this
embodiment, epoxy or silicone material is placed on a pro-
cessing stage to form a board, and then the board is heated. It
is noted that the sticky member 102 is transparent. A connect-
ing step 154 is then performed in which a lead frame 108 is
placed on the sticky member 102 so as to be connected with
the sticky member 102, as shown in FIG. 1B and FIG. 2.
Thereafter, a chip-bonding step 156 is performed in which
transparent chip-bonding glue 106 is used to bond a transpar-
ent LED 104 on the sticky member 102, as shown in FIG. 10
and FIG. 2. A wire-bonding step 158 is then performed to
electrically connect the lead frame 108 to the transparent
LED 104 via a plurality of conducting wires 110, as shown in
FIG. 1D and FIG. 2. Thereafter, an encapsulating step 160 is
performed in which a second transparent plastic material 112
is used to encapsulate the transparent LED 104 to increase the
brightness of the transparent LED 104, as shown in FIG. 1E
and FIG. 2. A drying step 162 is then performed in which the
sticky member 102 and the second transparent plastic mate-
rial 112 are dried to form a transparent substrate and an
encapsulant, as shown in FIG. 1E and FIG. 2.

[0033] In the structure of the transparent LED package
according to the first embodiment of the present disclosure,
the area occupied by the lead frame 108 is very small, so that
the LED package can be a transparent structure. In addition,
when the material of the second transparent plastic material
112 is the same as that of the first transparent plastic material,
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the drying step 162 can be simplified, and the manufacturing
method can be speeded up thereby.

Second Embodiment

[0034] FIG. 3 is a schematic flow chart showing a manu-
facturing method according to a second embodiment of the
present disclosure. The manufacturing method 250 is similar
to the manufacturing method 150, but the difference is that the
manufacturing method 250 further comprises a solder resist-
ing step 256. Referring to FIG. 1F, FIG. 1F is a cross section
diagram showing a transparent LED package structure in the
solder resisting step 256. In the solder resisting step 256, a
solder mask 210 is coated on the bottom side of the lead frame
108 to prevent defects from being produced in a soldering
step. The solder resisting step 256 may be performed to con-
nect the transparent LED package to an electronic device. In
addition, the solder resisting step 256 is performed between
the connecting step 154 and the chip-bonding step 156 in this
embodiment. However, the sequence for performing the sol-
der resisting step 256 in the manufacturing method 250 is not
limited thereto.

[0035] As is understood by a person skilled in the art, the
foregoing embodiments of the present disclosure are
strengths of the present disclosure rather than limiting of the
present disclosure. It is intended to encapsulate various modi-
fications and similar arrangements included within the spirit
and scope of the appended claims, the scope of which should
be accorded the broadest interpretation so as to encompass all
such modifications and similar structures.

What is claimed is:

1. A manufacturing method of a light emitting diode pack-
age, comprising:

heating a first light transmission insulation material to

cause the first light transmission insulation material to
become a sticky member;

connecting a lead frame to the sticky member;

performing a chip-bonding step that bonds at least one

light-emitting diode chip on the sticky member using a
light transmission glue;
encapsulating the at least one light-emitting diode chip
with a second light transmission insulation material; and

performing a drying step that forms the sticky member and
the second light transmission insulation material into
shape.

2. The manufacturing method as recited in claim 1, wherein
the first light transmission insulation material comprises
transparent epoxy or silicone.

3. The manufacturing method as recited in claim 1, wherein
the second light transmission insulation material comprises
transparent epoxy or silicone.

4. The manufacturing method as recited in claim 1, wherein
the second light transmission insulation material and the first
light transmission insulation material are formed from the
same transparent material.

5. The manufacturing method as recited in claim 1, further
comprising:

performing a solder resisting step that coats a solder mask

on a bottom side of the lead frame.

6. The manufacturing method as recited in claim 1, further
comprising:

performing a wire-bonding step or a bump-bonding step

that electrically connects the at least one light-emitting
diode chip to the lead frame.
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7. A manufacturing method of a light emitting diode pack-
age, comprising:

heating a first light transmission insulation material to

cause the first light transmission insulation material to
become a sticky member;

connecting a lead frame to the sticky member;

performing a solder resisting step that coats a solder mask

on a bottom side of the lead frame; and

performing a chip-bonding step that bonds at least one

light-emitting diode chip on the sticky member using a
light transmission glue.

8. The manufacturing method as recited in claim 7, wherein
the first light transmission insulation material comprises
transparent epoxy or silicone.

9. The manufacturing method as recited in claim 7, further
comprising:

encapsulating the at least one light-emitting diode chip

with a second light transmission insulation material.

10. The manufacturing method as recited in claim 9,
wherein the second light transmission insulation material
comprises transparent epoxy or silicone.

11. The manufacturing method as recited in claim 9,
wherein the second light transmission insulation material and
the first light transmission insulation material are formed
from the same transparent material.

12. The manufacturing method as recited in claim 9, further
comprising:

performing a drying step that forms the sticky member and

the second light transmission insulation material into
shape.

13. The manufacturing method as recited in claim 7, further
comprising:

performing a wire-bonding step or a bump-bonding step

that electrically connects the at least one light-emitting
diode chip to the lead frame.
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14. A light emitting diode package, comprising:

a light transmission substrate having a central portion and
a peripheral portion surrounding the central portion;

at least one light-emitting diode chip disposed on the cen-
tral portion of the light transmission substrate;

a lead frame connecting the peripheral portion of the light
transmission substrate, wherein the lead frame is elec-
trically connected to the light-emitting diode chip; and

an encapsulant disposed on the light transparent substrate,
wherein the encapsulant covers the at least one light-
emitting diode chip and the lead frame.

15. The light emitting diode package as recited in claim 14,
wherein the light transmission substrate comprises transpar-
ent epoxy or silicone.

16. The light emitting diode package as recited in claim 14,
wherein the encapsulant comprises transparent epoxy or sili-
cone.

17. The light emitting diode package as recited in claim 14,
wherein the encapsulant and the light transmission substrate
are formed from the same material.

18. The light emitting diode package as recited in claim 14,
further comprising:

a light transmission glue that bonds the at least one light-

emitting diode chip on the light transmission substrate.

19. The light emitting diode package as recited in claim 14,
further comprising:

a plurality of conducting wires or bumps electrically con-
necting the at least one light-emitting diode chip to the
lead frame.

20. The light emitting diode package as recited in claim 14,

further comprising:

a solder mask coated on a first side of the lead frame
opposite from a second side of the lead frame that is on
a same side of the light transmission substrate as the at
least one light-emitting diode chip.
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